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Try One On For Size! 

You can't fully appreciate the amazing little HandBook— from 

Gateway 2000 until you've tried one on for size! 

Put your fingers on the actual-size keyboard printed here. We've 

tailored it for comfortable touch typing, even though the HandBook 

measures less than 6 x 10 inches. 

Look at the backlit screen. It's bright, easy to read and easy on 

your eyes in any setting, with any lighting. 

Imagine the HandBook tucked in your briefcase. It leaves plenty 

of room for important papers, and it doesn't weigh much more than 

this magazine — just 2.75 pounds, including battery! 

Now imagine it seamlessly running all your DOS applications 

with 286-class performance, and 4.5 hours battery life with power 

management. 

We've sewed up the HandBook with plenty of hard-working 

PC features, and added a convenient Auto Resume: when you pause 

in your work, just close the cover to put the HandBook to "sleep." 

Open the cover and it automatically resumes wherever you left off. 

No need to close files, quit applications and shut down the system — 

then open everything up again. Conserve battery power and time! 

The HandBook is a one-of-a-kind portable PC — a true designer 

original that's causing real excitement in the PC industry. In fact, 

Popular Science recently named the HandBook one of the year's top 

100 "Best of What's New" achievements! 

Do we have you on pins and needles? Then call Gateway 2000 

today to try one on for size. It's definitely dressing for success! 

$1295 
HandBook options include 2400 bps data/9600 bps send-and-receive fax modem, 
portable printer, extra AC adapter, extra 2.3Ah battery, RAM upgrade to 3MB, 
combo unit (1.44MB external floppy drive with one parallel and one serial port) 

and extended VIP warranty. 

610 Gateway Drive • P.O.Box 2000 • North Sioux City, SD 57049-2000 
C1992 Gateway 2000. Inc. HandBook and FieldMouse are trademarks of Gateway 2000, Inc. All other brands and 

product names are trademarks or registered trademarks of their respective companies. Prices and configurations are subject 
to change without notice. Prices do not include shipping. 
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< 1992 ilewlett-Pheltard Company PE 12215 
•Suggeeed US. list price. Optional cut nheet feeder not incluik.d. 
On Canada . alt 1-800-387-39117, Fnt. 7108. 

The HP DeskJet Portable. 

*599 • 
Hewlett-Packard presents the DeskJet 
for the jet set The new HP DeskJet 
Portable printer lets you create great-
looking documents anywhere you go. 

It's small enough to fit in a briefcase 
and weighs only 4.4 pounds. But the 
DeskJet Portable prints high-quality 
300 dpi black and white text and 
graphics on plain paper, transparencies 
or labels. 

It's everything you expect from your 
office printer in a portable package. 
Compatibility with most major software. 
A fast print speed of up to three pages 
per minute. A wide variety of typefaces, 
sizes and styles. And Hewlett-Packard 
inl¡jet technology, so you don't have to 
sacrifice print quality for portability. 

The DeskJet Portable is built tough to 
take more than the usual amount of 
jostling. And, to make it even more 
versatile, an optional rechargeable 
battery is available, along with a World-
wide Rapid Recharger, a 50-page cut-
sheet feeder and a handy carrying case. 

To top it off, the DeskJet Portable has 
a price tag befitting its small size. Just 
$59W Who says you can't take it with 
you? Call 1-800-552-8500, Ext. 7108,t 
for the name of the authorized HP 
dealer nearest you. lb receive informa-
tion by fax cal11-800-333-1917, choose 
HP FIRST, document #9606. 

DeskJet Printers 
Make it happen. 

HEWLETT 
PACKARD 



UNLIMITED FUNCTIONALITY. The new PowerExec.tm' notebook 
computer gives you freedom to tap into your network, or send 
information by modem—using credit card-sized PC Cards. It's the 
first notebook PC with two industry-standard, open-architecture 
PCMCIA slots. Just slide in a tiny PC card, and you've got incred-
ible functionality. Choose from data and data/FAX modems, 
LAN adapters, SCSI adapters, and even FlashROM PC Cards. 

UNLIMITED POWER. You can work coast to coast using just 
one battery pack in your PowerExec. To give you up to 6.5 hours 
of batter), life, this system is designed with highly sophisticated 
Intelligent Power Management (IPM). This means the computer 
constantly monitors the way you work, and automatically tailors 
its operations specifically to you in order to conserve power. It's 
the smartest notebook you can find. 

UNLIMITED USE. Your PowerExec is a great portable computer. 
But two AST options turn it into a full-featured, affordable desk-
top PC. AST's PowerStation provides access to two drive bays and 
two ISA slots, plus desktop I/O ports. Or, choose our convenient 
EasyPortTm. Slide in your notebook, and you have instant access to 
your PowerExec's ports. Even on its own, the PowerExec delivers 
desktop PC power and 4 MB of RAM, expandable to 20 MB. 

UNLIMITED PRODUCTIVITY. AST has broken the barriers 
between man and machine to deliver unsurpassed productivity. 
For example, we've positioned the optional SmartPointni trackball 
in the front, so there's no need to move your hands off the key-
board to move the cursor. And we attached the trackball without 
the usual messy trail of cabling to the back of the system. You 
can even close the lid completely with the trackball on. 
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UNLIMITED UPGRADABILITY. AST's new 
PowerExec is the only fully upgradable 
notebook PC on the market. You can 
upgrade the display to vivid passive or 
active matrix color. The hard drive up to 
160 MB. And even the 25 MHz, Inte1386n' 
SL processor board to 486 power? 

UNLIMITED PEACE OF MIND. No need to worry. Your 
PowerExec and its contents are protected by an army of hardware 
and software security features. One of these is unbreakable pass-
word protection, which makes your computer virtually worthless 
to unauthorized users and thieves. But if you forget your pass-
word, don't panic. AST provides you with an individualized 
SmartKeyTe to let you back in. 

UNLIMITED PORTABILITY. When you're rushing through 
the airport, the PowerExec won't slow you down. It weighs just 
5.9 pounds and measures 11.5" x 8.5" x 1.83". The battery charger 
weighs under one pound, bringing the PowerExec's total travel 
weight (with power cord) to just over seven pounds. To get you 
on your way quickly, the battery pack takes only 90 minutes to 
charge completely—about the time it takes to go to lunch. 

POWEREXEC. Imagine how far you could go with the 
PowerExec. And if you encounter trouble along the way, AST will 
repair your system for free within 48 hours,' 
PowerExec pricing starts at just $2395.t For 
information on the PowerExec, call us today 
at 1-800-876-4AST in the U.S. and Canada. 
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"STUNNING" 
crisp and bright screen... Windows, July 1992. 

"BREATHTAKING" 
beauty is NEC:s UltraLite SL/25C... PC Laptop Computers, July 1992. 

'WEAR!' 
for Windows and graphics programs... Laptop Buyer's Guide & Handbook, July 1992. 

"SPECTACULAR" 
color... PC Magazine, January 14, 1992. 

"FASTEST" 
machine we tested... PC World, September 1992. 

"OUTSTANDING" 
ultra-quiet keyboard... Windows, July 1992. 

"SUPERB" 
color screen and fast hard disk... PC Magazine, January 14, 1992. 

The experts weren't at a loss for words when they reviewed the NEC UltraLite SL/25C. 
For more information, call 1-800-NEC-INFO.* 

ten 1r. ftr.M.r. bps reei= o,TC eellon 19%12 PAEL . 

'Or cd NEC FastFacte at 1-800.366-0476. OULS1.25C. In Canada cell 1-800-343.4418 

NEC 
Because t is the way you want to go. 

Circle 78 on Inquiry Card. 



PORTABLE NEWS 

am. alft, 

AST'S POWEREXEC HERALDS 
THE NEXT GENERATION 

FIRST IMPRESSION 

GENE SNIAFtTE 

T
he enabling technologies needed to 
reduce the size and weight and in-
crease the performance of notebook 
systems are ably represented in the 

new PowerExec from AST Research. This 
notebook embodies many of the charac-
teristics that savvy users seek. It is up-
gradable and expandable (it includes two 
PCMCIA-compatible slots), and it has 
improved power management to prolong 
battery life. 
On the outside, the PowerExec appears 

much like other notebook systems, mea-
suring 8.5 by 11.5 by 1.83 inches. With a 
NiMH (nickel-metal-hydride) battery pack 
installed, it weighs 5.9 pounds. The AC 
adapter adds almost 1 pound more, to pro-
duce a total carrying weight of just under 
6.9 pounds (see the photo above). Includ-
ed with the system is a full-travel 83-key 
keyboard with 12 function keys and a com-
plete assortment of connectors to the out-
side world, including ones for an external 

keyboard and a mouse. 
Unfolding the top reveals a 9'h-inch 

LCD monitor. Currently, you can choose 
either monochrome or, for $500 more, pas-
sive-matrix color. An upgrade to an ac-
tive-matrix color screen is planned to be 
available by the end of the year. The dis-
plays provide 640- by 480-pixel VGA res-
olution with 64 shades of gray or 256 si-
multaneous colors. Inside, the PowerExec 
has a 25-MHz 386SL with a 64-KB cache, 
4 MB of RAM (user-expandable to 20 
MB), a coprocessor socket (you can add 
the chip yourself), a floppy drive, and up to 
a 160-MB hard drive. 
One of the first things that many of us 

think about is how quickly our new pur-
chase will become obsolete. AST claims 
that the PowerExec's 386SL processor can 
be replaced with a 3-volt 32-bit processor 
when one becomes available. This is not a 
user upgrade, because it requires a pro-
cessor board change. The PowerExec uses 
an upgradable flash-EPROM BIOS. 
AST is among the first companies to 

offer two PCMCIA slots. It also provides 
six optional cards to fill them: a 2400-bps 
modem; a 2400-bps modem/9600-bps fax 

1•113111ECEIMM 
PowerExec 
with 4 MB of RAM, a 60-MB hard drive, 
a 3'/2-inch 1.44-MB floppy drive, and an 
AC adapter: monochrome display, 
$2395; passive-color display, $3395; 
active-color display, $4395 

AST Research, Inc. 
16215 Alton Pkwy. 
Irvine, CA 92713 
(800) 876-4278 
(714) 727-4141 
fax: (714) 727-9355 
Circle 1000 on Inquiry Card. 

AST's PowerExec notebook 
offers expansion and upgradability 
in a smartly designed package. 

modem; a 14,400-bps data/fax modem; 
and a 10Base-T Ethernet, Token Ring, or 
SCSI adapter. Several third-party vendors 
have recently announced PCMCIA pe-
ripherals, as well. PCMCIA-based storage 
sells for about $50 per megabyte at the re-
tail level. The PowerExec also has a con-
nector to drive an external monitor simul-
taneously with its LCD. 
AST claims that the notebook's power 

management approach lets the system op-
erate for nearly 6 hours on a charge (BYTE 
did not perform its battery-life tests on this 
beta version of the PowerExec). In a pinch, 
you can use 12 AA cells for about 1'/2 
hours. NiMH batteries, a more efficient 
backlighting and power-supply design, and 
the use of components that consume less 
power contribute to the PowerExec's long 
battery life. The notebook has heuristic 
power management software that "learns" 
how you use the system and adjusts sleep 
mode, hard drive halting, and backlight-
ing shut-off according to your work habits. 
For convenience, you can hot-swap bat-
teries by putting the system into a "sus-
pend" mode, and you can charge a battery 
in about 90 minutes with the system off 
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or between 2 and 3 hours with the system 
on, depending on use. 

If you've ever tried to use external or 
clip-on pointing devices and their atten-
dant connecting cables with a notebook, 
you probably wished for something sim-
pler. On the front of the PowerExec is a 
special connector/mounting clip similar to 
a camera's hot shoe. AST has a trackball-
like SmartPoint pointing device ($69) that 
slips into this hot shoe, eliminating the ca-
bling requirements. With the SmartPoint 

installed, you can close the PowerExec 
case and fit the system into an optional 
leather briefcase ($99). 
A couple of other features are worth 

noting: First, there is a connector for a se-
curity cable lock. If someone steals your 
PowerExec and you have the password 
option activated, the thief will have diffi-
culty using the purloined portable. A spe-
cial plug-in ROM hardware key is required 
to defeat the password requirement. Sec-
ond, if you need to do massive data ex-

changes between a desktop system and 
your PowerExec, an AST-designed re-
ceptacle fits into a spare 51/4-inch floppy 
drive slot on your desktop system and en-
ables you to connect the removable hard 
drive from the PowerExec directly to the 
desktop machine. 

AST's PowerExec represents an intel-
ligent refinement of the notebook PC. Its 
attention to expansion, upgradability, and 
usability exemplify what the next genera-
tion of portable systems should be. D 

Portable 
Presentations 

the best presentation possible-
1611 to make a sale, to get your ideas no-
ticed, or simply to deliver a message— 
has become more and more dependent on 
the computer as multimedia has become 
increasingly important for presentations. 
People who give presentations on the road 
can never be sure that the proper equip-
ment for their needs will be available at 
their destination. 

Jovian Logic says that its Genie portable 
scan converter allows for mobile multi-
media presentations with a minimum of 
equipment. The 10-pound unit lets you 
play presentations off your notebook's 
hard drive on any standard video device, 
such as a TV, VCR, or portable LCD pro-
jector. The Genie is plug-and-play; there is 
no need to install an internal card in your 
computer. 
The Genie costs $ 1695. Contact Jovian 

Logic Corp., 47929 Fremont Blvd., Fre-
mont, CA 94538, (510) 651-4823; fax 
(510) 651-1343. 
Circle 1002 on Inquiry Card. 

Totable Pointers 

The NewPoint trackball from Mouse 
Systems mounts on the side of your 

portable PC and comes with software for 
both DOS and Windows. It features what 

WHAT'S NEW 
Mouse Systems refers to as the Advanced 
Positioning System, an optomechanical 
tracking system designed for accuracy. 
The NewPoint's base resolution is 200 cpi, 
adjustable via a ballistic driver from 20 to 
6400 cpi. The trackball is Microsoft pro-
tocol—compatible. 
The NewPoint trackball is priced at 

$129.95 and comes with a lifetime cus-
tomer-service guarantee. Contact Mouse 
Systems Corp., 47505 Seabridge Dr., Fre-
mont, CA 94538. (510) 656-1117; fax 
(510) 770-1924 
Circle 1003 on Inquiry Card. 

3 
MSI's PC Stylus appears to be a cross 
between a trackball and a pen. You can 

roll it across a surface to move the cursor, 
as you would with a pen or a mouse, or 
you can flip it and rotate the ball with 
your thumb, as you would with a track-
ball. It is adjustable from 400 to 1600 
dpi. Standard software includes Menu-
Direct, a hard drive management and 
menuing utility, and Cursorific, a Win-
dows utility that lets you modify the cur-
sor for legibility. 
The PC Stylus sells for $89.95. Contact 

International Microcomputer Software, 
Inc., 1938 Fourth St., San Rafael, CA 
94901, (800) 833-4674 or (415) 454-7101; 
fax (415) 454-8901. 
Circle 1004 on Inquiry Card. 

Three New Ways to 
Connect to a LAN 

Xircom led the way in LAN adapters 
that plug into the parallel port of your 

portable computer. Now it leads the way 
again with the CreditCard Ethernet Adapt-
er, a PCMCIA 2.0—compatible card. The 
card's dimensions are about the same as its 
namesake's, except that it is just under /4 
inch thick. It fits into the PCMCIA slots 
found in notebooks from Toshiba, AST 
Research, Dell, and others. 
The CreditCard supports major Ethernet 

10Base-T network operating systems, in-
cluding Novell NetWare, Artisoft LAN-
tastic, Microsoft LAN Manager, and DEC 
Pathworks. Xircom claims that its 16-bit 
interface provides performance similar to 
that of 16-bit internal Ethernet cards. 
The CreditCard is expected to sell for 

under $500. Contact Xircom, Inc., 26025 
Mureau Rd., Calabasas, CA 91302, (800) 
874-7875 or (818) 878-7600; fax (818) 
878-7630. 
Circle 1138 on Inquiry Card. 

Reflexion Technologies has introduced 
a highly integrated parallel-port LAN 

adapter called the EtherPort Executive. 
This device, the company claims, sports 
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NEWS 

FIRST IMPRESSION 

THIS MODEM DOESN'T NEED ANY FAX SOFTWARE 
TREVOR MARSHALL 

U
SRobotics has just released the 
first fax modem designed specif-
ically for palmtops and personal 
organizers, which just don't 

have the CPU speed (or the RAM) to 
successfully run fax software on their 
own. The WorldPort Palmtop Fax/Data 
Modem uses the Hayes AT command 
set for data transmission, with exten-
sions to support fax operation. These 
fax commands must be issued manu-
ally from the DOS command line or by 
using a communications program. 

For example, to dial the number 555-
1212 for data transmission, you send 
the string ATDT55512 12 to the mo-
dem E in ASCII). If you send 
ATB7DT5551212, the modem goes 
into fax mode and prompts you to send 
the file you want to transmit. There are 
also commands to set up the caller ID 
and the font sizes to be used. 
I tested the modem with a Hewlett-

Packard HP 95LX and found that it 
worked well until the file size exceed-
ed a page (about 4000 bytes). A buffer 

USRobotics 's WorldPort Palmtop 
Fax/Data Modem provides fax 
operation to hand-held PCs without 
the need for a separate software 
package. 

in the modem holds the page being 
transmitted, and when the buffer is full, 
the modem sends a Control-S (X-OFF) 
character to the computer. The HP 
95LX's built-in software did not rec-
ognize the X-OFF, and a buffer over-
flow ensued. I tried using the DOS 
command line, as suggested in the man-
ual, but that produced similar results. 

USRobotics says that it is addressing 
the problem and that it should be fixed 
by the time you read this report. 

Nevertheless, this modem is a sig-
nificant technological achievement, en-
abling palmtop and organizer users to 
send faxes with a minimum of hassle. 
There will no doubt be many more all-
in-one fax modems becoming available 
over the next few months. 

THE FACTS 

WorldPort Palmtop Fax/Data 
Modem 
$249 

USRobotics, Inc. 
8100 North McCormick Blvd. 
Skokie, IL 60076 
(800) 342-5S77 
(708) 982-5010 
fax: (708) 982-5235 
Circle 1001 on Inquiry Card. 

a thin-net connector that relieves strain on 
your notebook's connector. In addition to 
thin-net, the EtherPort Executive supports 
twisted-pair Ethernet and provides a local-
printer pass-through parallel port. Drivers 
currently support Novell NetWare, and 
Reflexion Technologies says it will release 
drivers for NDIS and NetBIOS shortly. 

The EtherPort Executive sells for $399 
with a two-year warranty. Contact Re-
flexion Technologies, Inc., 109 Fourier 
Ave., Fremont, CA 94539, (800) 767-4901 
or (510) 656-4900; fax (510) 656-0527. 
Circle 1139 on Inquiry Card. 

ntellicom boasts that its TPair-PNA/ 
QL portable network adapter is the first 

available with universal network drivers 
that support multiple protocols simultane-
ously. It is compatible with any 10Base-T 
Ethernet network and provides a pass-
through parallel port. 
The TPair-PNA/QL sells for $468. Con-

tact Intellicom, Inc., 20415 Nordhoff St., 
Chatsworth, CA 91311, (818) 407-3900; 
fax (818) 882-2404. 
Circle 1140 on Inquiry Card. 

Where's an R.1-11 SCSI Comes to 
When You Need One? the Portable 

As anyone wao travels frequently 
knows, not every hotel is accommo-

dating when it comes to telecommunica-
tions via modem. The phones are hard-
wired into the system. and no jacks are 
available for your modem. At this point, 
you can give up, or you can splice into the 
line using a jackknife and alligator clips, or 
you can get an acoustic coupler. 
An acoustic coupler attaches to the 

phone's headset and works, well, acousti-
cally. The Telecoupier II from Computer 
Products Plus works at speeds of up to 
9600 bps and allows you to transfer both 
data and fax. It runs on a 9-volt battery 
and weighs 9.2 ounces. A Velcro strap 
helps ensure a snug connection. 
The Telecoupler II sells for $ 159.95. 

Contact Computer Products Plus, Inc., 
16351 Gothard St., Huntington Beach, CA 
92647, (714) 847-1799; fax (714) 848-
6850. 
Circle 1141 on Inoulry Card 

RR any significant storage devices, such 
as CD-ROM drives, optical drives, 

and tape drives, rely on SCSI connections 
to the host system. Unfortunately, portables 
rarely have SCSI ports built in. The AL-
1000 SCSI adapter from Always Tech-
nology attaches to the parallel port and 
provides that missing SCSI connection. 
Always Technology claims that its par-

allel-port inquiry scheme provides supe-
rior performance and works with a wide 
range of parallel-port chips, including both 
unidirectional and bidirectional designs. 
The AL- 1000 also comes with a set each of 
both DOS and Windows software for in-
stallation with many types of SCSI de-
vices. 
The AL- 1000 sells for $ 199. Contact 

Always Technology Corp., 31336 Via Col-
inas, Suite 101. Westlake Village. CA 
91362, (818) 597-1400; fax (818) 597-
1496. 
Circle 1142 on Inquiry Card. 
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The World At 
Your Fingertips. 
INTRODUCING A 1.3 LB. PC. 
SEND & RECEIVE E-MAIL AND MORE. 

Imagine a portable PC that lets you send and 
receive e-mail, modem a memo to the home office, 
write reports, create spreadsheets, manage your 
calendar, calculate your expenses...work non-stop for 
ten houts...andis so portable that it weighs about the 
same as a notepad. 
A futuristic fantasy? Not unless the future is now. 

It's the ZEOS Pocket PC, and only ZEOS has it.You're 
going to love how portable and affordable it is. In fact, 
we think you'll find it's the one PC you'll want to take 
with you everywhere! 

COMPACT YET COMPLETE. 
At only 9re,x 4'e and only 1.3 lbs., what's great 

about the ZEOS Pocket PC is that it has a keyboard 
you can really use. If you're accustomed to typing 
with both hands, switching to a palmtop can be awk-
ward because the keyboard only lets you type with 
one hand or even one finger. Yet the ZEOS Pocket 
PC's keyboard lets you use both hands easily, so you 
won't sacrifice comfort and speed for portability. 

And even though it's small, the ZEOS Pocket PC 
carries afull suite of industry sendard software 
already loaded and ready to go! You get Microsoft DOS 
5.0 system files with built-in file transfer and Microsoft 
Works 2.0 with word processing, spreadsheet, data-
base and communications programs. Plus, you get a 
personal organizer which includes a calendar/planner, 
"to do" list, business card file, information retrieval 
(for country codes, converting measure-
ments and currency)and more. 
It's everything you need 
to manage your 
life! 

Word 
processing, 

=bdasheetse and 
communications 
programs 
plus a personal 
organizer. 
Already loaded 
and ready to go! 

Circle 84 on Inquiry Card. 

YOUR LINK TO THE WORLD. 
Modem a memo to a client; send and retrieve your 

e-mail. With the Pocket PC's optional fax/modem, 
you can communicate worldwide. Plus, expanding 
the memory is another easy option—with an addi-
tional memory card that slips right into a slot on the 
system's underside. And that's not all. 

IT JUST KEEPS GOING... 
Un hours of continuous use? Absolutely! All it 

takes is the two AA alkaline batteries included with 
your system. And your ZEOS Pocket PC has great 
power management, too—it automatically switches to 
the suspend mode when you take a break. Plus, when 
you turn off your system, then turn it on again, it goes 
right back to where you left off. What a time-saver! 

FREE 24-HOUR TECH SUPPORT. 
Questions about your purchase? ZEOS technical 

support is 24 hours a day,lfi5 days a year, and always 
toll-free. And we back every ZEOS purchase with our 
30-Day Absolute Satisfaction Money-Back Guaran-
tee, One Year Limited Warranty and more. 

ORDER YOUR ZEOS POCKET PC TODAY! 
Call us today at 800-423-5891. You're going to 

love the new ZEOS Pocket PC. 
We guarantee it! 

"A wonder of small-scale 
engineering" 
-PC Week 
September 14, 1992 

ONLY $595! 
CPU: Industry-standard 
NEC V30. 

Memory: 1MB of RAM and 
1.5MB of ROM. 

Size: Only1.3 lbs., 
9'/" x 41/4" x 

Power Supply: Two AA 
alkaline batteries and 2032 
Lithium back-up battery, all 
included. Ten hours battery 
life with continuous use, 
even more in suspend 
mode! 

Preloaded Software: 
MS-DOS 5.0 system files, 
Microsoft Works 2.0 (word 
processing, spreadsheet, 
database and communica-
tions programs) and a per-
sonal organizer, planner, to 
do list, card file, information 
retrieval and calculator. 

I/O Ports: One serial, one 
parallel and two PCMCIA 
memory card connectors. 

Carrying case, cables and 
adapters included. 

Power Management: Auto-
matic transition between 
active, doze and suspend 
modes. 

Screen: Easy-to-read 7" x 
2'4'; 640 x 200. 80 x 25 
character display. 

Keyboard: 81-key with 
12 function keys, embedded 
numeric keypad and spe-
cial-function hot keys. 

Order a Special Travel Kit 
for only $249! Comes with 
send/receive fax/modem 
and communications 
software. 

AOW TOLL FREE: 

Fax Orders: 612-633-1325 
Government: 800-245-2449 
Outside U.S. and Canada: 
612-633-6131 
Hearing Impaired (TDD): 
800-228-5389 
MasterCard, VISA, Discover, 
American Express, Z-Care 
COD and Leasing Programs 
Open 24 Hours a Dcy, 
365 Days a Year! 

All prices and specifications are subject to 
change without notice. Please call for current 
pricing and warranty details. ZEOS is a pub-
licly traded company: NASDAQ symbol: 
ZEOS. 0 ZEOS International, Ltd., 530 5th 
Ave. NW, St. Paul, MN 55112 LISA. All prod-
ucts and company names are trademarks or 
registered trademarks of their vespective 
holders. PTIBYT-9211 



The only notebook 
with a tilt & swivel 
display. Great for 
sharing data or 
keeping it private. 
Easily adjusts for 
perfect viewing. 

This fine Italian 
leather carrying 
case is an addi-
tional option. 
Loaded with 
pockets and 
features 
everyone will 
appreciate. 

Digital brightness and contrast 
buttons make screen adjustment 
so easy. 

ZEOS Freestyle/SL. 
More features at a lower cost 
than any other notebook. 

To try and compare the new ZEOS 
Freestyle/SL to any other notebook is next 
to impossible. Because no 

great features, nobody can match the price.   
all its features. And even with all these eri thing else has 

Features and price. It would seem the new 
ZEOS Freestyle/SL is the best of all worlds. It is. 

DESIGNED BY USERS. JUST LIKE YOU! 
We asked our customers what it is they want in the perfect 

notebook. The first thing they told us is that most notebooks 
look like a cigar box with a lid. They told us they wanted 
not only good looks, but things like great power and great 
battery life. Lightweight too, like five pounds and change. 
And the keyboard should be effortless to use. The entire 
product had to be extremely durable. And that was just 
for starters. 

64K CACHE! 2MB, 60M SL POWER. SL 
BATTERY LIFE. 

We listened well. 
Then we got down to work. For the chipset and CPU we 
selected the Intel 25MHz SL. We then built in a high-speed 
64K SRAM cache as standard. We know this system might 
well replace a desktop for many users. 
And power to your ZEOS Freestyle/SL system is provided 

by our advanced battery system. The fully enclosed light-
weight battery packs easily snap in and out and can be 
"quick-charg•ed" when the system is not being used or trickle-
chaiged when in use. So what happens when the power is on? 

GREAT VIDEO TOO. 
You get great video! Because for video control, we chose 

the amazing new Cirrus Logic VGA controller. It not only 
consumes less power, it also produces the fast crisp images 
you're looking for. And with a business machine like this 
you'll also appreciate our dual display capabilities. You can 
connect an external VGA color monitor for simultaneous 
co-display. And that's not all. 

B Only 9895! 

od. 
A NOTEBOOK KEYBOARD 
YOU'RE GOING TO LOVE. 
We re-designed and re-sculpted every 

key from scratch. Even the key-switch mech-
anism was invented anew. And we added the 
mouse key for easy cursor control. It is the 

absolute perfect notebook keyboard. What else? 
Lots else! Like the best display system of any notebook 

available anywhere. We listened here too. The screen is big 
and easy to read. Plus, it's high contrast and it's fast. It's also 
very easy to adjust. People said contrast and brightness 
knobs were hard to use. So we replaced them with soft 
touch buttons that electronically adjust screen settings at 
your command. Then we really got creative. 

THE ONLY NOTEBOOK WITH A TILT & SWIVEL 
DISPLAY. 
Can you imag-

ine your desktop 
PC without a tilt 
and swivel dis-
play? Neither 

could we. So why not incorporate that feature into a note-
book. With the ZEOS Freestyle/SL notebook you can adjust 
the screen left and right as well as tilt it up and down. Now 
you can truly adjust your notebook screen to the perfect 
viewing angle. 

IT FLOATS TOO. 
And then there is the "floating" screen. When you're 

facing your new ZEOS Freestyle/SL, the screen actually 
appears to "float" in the air in front of you. It's the only 
notebook that can really be used sitting on your lap! 

EXTRA, EXTRA, EXTRAS. READ ALL ABOUT 'UM 
We've made more options available than ever before. 

Like our modem with send/receive fax. And memory up 
to 20MB, hard drives to 180MB, even an optional Italian 
leather carrying case! Extra batteries and a changing stand 
are available too. Call 800-423-5891 for all the details. 



Built-in mouse key 
provides easy 
cursor control. 
Leave those 
bulky mice 
behind! 

This sliding port door won't 
break off or come loose. 
Saves your fingers too. 

__in _MI 

ZEOS. #1 RATED NOTEBOOKS, SERVICE 8, SUPPORT! 
PC Magazine recently surveyed notebook users for their Service and Reliability 

issue. Their findings? "Only ZEOS portable PCs achieved significantly higher-
than- average ratings in all four categories." The categories were reliability, future 
purchase plans, repair service satisfaction and technical support. And remember, 
ZEOS technical support is 24 hours a day, 365 days a year, toll free. And we back 
your new ZEOS Freestyle with our 30-Day Absolute Satisfaction Money-Back 
Guarantee, One Year Limited Warranty and more. 

ORDER YOUR AMAZING ZEOS FREESTYLE/SL NOW. 
Ordering your new ZEOS notebook is easy. Simply pick up the phone and give 

us a call. A friendly ZEOS Systems Con- CALL NOW TOLL FREE: 
sultant is ready to answer any questions 
you may have. You're going to love your 800-423-5891 
new ZEOS notebook. Give us a call! 

Purchase orders from Fortune 1000 companies, governments and institutions are subject to approval. Leasing 
programs are available. All prices and specifications are subject to change without notice. Please call to confirm pricing, 
specifications and warranty details. All products and company names are trademarks or registered trademarks of their 
respective holders. 01992, ZEOS International, Ltd., 530 5th Ave. NW, St. Paul, MN 55112 USA. ZEOS isa publicly 
traded company (NASDAQ symbol: ZEOS). X202-BYT-9209 

NEW ZEOS FREESTYLE/SL 

ONLY $1895 
Intel 25MHZ 386SL, 64K cache! 

2MB RAM standard, expand-
able to 20MB. 

60MB hard drive, options to 
180MB, 3.5" 1.44MB floppy. 

Backlit 91/2" VGA display 
with Tilt/Swivel base. 
Simultaneous display with 
external VGA monitor. 

Snap-in and -out battery 
packs provide for a real 3-4 
hours of typical operation or 
even longer depending on 
your applications. 

Quick-charge in little over an 
hour with the small lightweight 
AC adaptor. 

8.5" x 11.3", 5.6 pounds, built-
in soft carrying handle. 

81-key keyboard with built-in 
full-size inverted "T" arrow keys. 

Serial, parallel and VGA ports 
with standard connectors pro-
tected by a durable, easy-to-use 
sliding door. No more broken 
doors or broken fingernails! 

30-Day Money-Back Guarantee 
One Year Limited Warranty, 
ZEOS Customer Satisfaction 
Package. 

Loads of options. Modems, 
carrying cases and more! 

Designed and built by ZEOS 
right here in the USA. 

24-Hour-a-Day Toll-Free 
Telephone Support, 365 Days 
a Year. 

Upgrade Packages Too: Call 
for details about absolutely 
loaded systems featuring more 
memory, bigger drives and 
Windows. 

ORDER NOW TOLL FREE: 

800-4'," " 
Fax Orders: 612-633-1325 
Government: 800-245-2449 
Hearing Impaired (TDD) 
Orders: 800-228-5389 

Outside US and Canada: 
612-633-613'1 

MasterCard, Visa, Discover, 
Am Exp, Z-Card. 
Open 24 Hours a Day, 
365 Days a Year! 
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Trade memories 

with your friends. 

Memories. 

Remember the time you borrowed the company laptop and couldn't find the files you left in the 

hard drive? Or the time you needed to get at some data in the hard drive when someone had 

- the computer on the road? 

Aurum's new 486 notebook computer — with interchangeable 2.5" hard drives — will 

make such unpleasant memories a thing of the past. Because now each of the notebook's 

users can have a 60, 80, or 130 MB hard drive of their very own. Not only is data security 

enhanced, but the hard drives can be connected to any of our powerful desktop systems so data is avail-

able even if the notebook isn't. 

You may be unfamiliar with the Aurum name, but you are familiar with Aurum products. Since 1980, 

we have designed and built literally hundreds 

$1,995 
• Inte1486"" SX/25 with 8KB cache 

• 4 MB RAM expandable to 16 MB 

• 80 MB drive; 6.3 lbs. total wt. 

• Advance Power Management for 
longer battery life 

• External keyboard & 100 pin ports 

• 640 x 480 VGA LCD Display 

• Windows 3.1 and DOS 5.0 

• Additional disk drives: 
80 MB $399, 130 MB $499 

of thousands of computers for leading companies in over 

50 countries throughout the world. 

Call us right now at 800-55-AURUM and order 

a notebook and some hard drives that you 

can exchange with your friends. Because 

Aurum's price, per-

formance, service and 

support are the fin-

est in recent memories. 800-55-AURUM 

TA 

AURUM Computer Corporation, 5 Pond Park Road, Hingham, MA 02043. Telephone: (617) 749-5092, Fax: (617)749-5188 0 1992 AURUM Computer Corporation. All rights reserved. 

The Intel Inside Logo is a traelmark of Intel Corporation. 
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REVIEW 

BYTE'S 

ESSENTIAL GUIDE 
TO NOTEBOOK PCS 

The BYTE Lab tests 65 notebooks for performance, portability, value, 

and suitability as desktop replacements 

MICHAEL NADEAU AND JOHN WOLFSKILL 

0
 f all the genres of portable PCs, the notebook represents the largest and 
fastest-growing segment. Approaching the desktop in computing power, 
the notebook provides a means of carrying large volumes of important data, 
transmitting and receiving data remotely, and working at locations where no 

other computer is available. It has also become a strategic weapon for businesses 
looking to get a competitive edge. For these reasons, focusing on notebooks for this 

buyer's guide was a simple decison. 
The BYTE Lab tested 65 notebooks for value, portability, suitability as a desk-

top replacement, and performance. On the surface, the systems are remarkably 
similar, with few exceptions. Most are within a fraction of an inch of the same di-
mensions —11 by 8.5 by 2 inches—and range from 6 to 8 pounds in weight. The 
real differences occur where the vendors made compromises. For example, using 
a lighter battery saves weight but gives you less battery-operation time. Using a col-
or LCD improves the video, but it adds weight and bulk, boosts the price, and re-

duces battery life. 
A word to the wise: All notebooks are the result of some sort of compromise. It 

is physically impossible to include all the functionality of a desktop system, or 
even to have every desirable notebook trait, in a package the size of a hardcover book. 
Not one of the systems here received the highest rating in all categories. 
We designed our tests and the presentation of the results to allow you to make easy 

comparisons among the systems according to your primary needs. The table start-
ing on page 34 allows you to quickly see the strengths and weaknesses of each 
system. Again, no notebook does it all. A few come close, but those are also among 

the highest-priced systems. 

Selection and Testing 
Our selection process was simple: We re-
viewed every commercially available note-
book PC we could get our hands on, pro-
viding it used at least a 386SX processor. 
We considered the so-called subnotebooks, 
which weigh 2 to 3 pounds, as a different 
class of computer (see the text box "Zeos 
Pocket PC One-Ups Poqet PC" on page 
33). Some vendors chose not to partici-
pate in the review. AST Research and 
CompuAdd (but not its mail-order cousin 
CompuAdd Express) were in the midst of 
model changes and could not get their new 
units to us in time. For a look at a prepro-

duction version of AST's new PowerExec, 
see "AST's PowerExec Heralds the Next 
Generation" on page 8. 

For each rating category, we weighed 
variables from each system's specifica-
tions, results of the benchmark tests, and 
our experiences while using each note-
book. The five ratings we used are poor, 
fair, satisfactory, good, and excellent. A 
color-coded icon appearing next to the de-
scription of a system indicates that we rat-
ed the notebook good or excellent in that 
category. An explanation of how we came 
to our conclusions in each rating category 
follows. 

Value: The price of a system 
is not as important as what you 
get for it. For 386SX/SL-class 
systems, we expect the follow-

ing as standard equipment: a floppy drive, 
DOS, a 60-MB hard drive, a VGA screen, 
and 2 MB of RAM. More powerful sys-
tems should have at least an 80-MB hard 
drive, a pointing device if Windows comes 
standard, and 4 MB of RAM. With all oth-
er factors being equal, performance ex-
pectations should be roughly proportional 
to the price. 

Standard extras, such as a modem, ap-
plications software, or a spare battery, were 
also taken into account. All the notebooks 
came standard with either DOS 5.0 or DR 
DOS 6.0. In addition, we considered how 
a system is sold. Direct marketers generally 
do not discount listed prices. Systems sold 
through dealer channels are often dis-
counted, perhaps by as much as 25 per-
cent. Value is also a function of how well 
each notebook fares in the other categories: 
Someone might be willing to pay a pre-
mium for a portable system that also works 
well as a desktop unit, for example. 

Systems that we think offer exception-
al value include the Acma 386DX/33 
Executive Notebook, the ALR Ranger 
MC4SX/25 Model 120, the Gateway 
Nomad 420SXL, and the MicroExpress 
NBDX33. Notebooks rated less highly 
may represent good buys to people willing 
to pay a premium for their strengths. 

Portability: We considered 
both obvious and not-so-obvi-
ous factors for what is argu-
ably the most important of our 

four categories. Size and weight are obvi-
ous factors; however, people rarely carry 
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ACMA 386DX/33 

ALR RANGER 

AMREL MLT486DXU 

AQUIUNE 3500 

just the basic notebook when traveling. 
We weighed not only the system, but also 
the power supply, an extra battery, and the 
necessary cables to determine traveling 
weight. That weight could be more or less, 
for example, if you include manuals or 
leave the extra battery behind. 

Battery life is an important portability 
consideration for some, especially those 
who use a notebook frequently while they 
are away from a source of AC power. Our 
battery tests were run with the systems' 
power management enabled. For units that 
allow a range of power-saving settings, 
we set them to a median level. BYTE's 
Thumper II battery-life test-bed uses eight 
pairs of robot arms, powered by servo mo-
tors, to simulate an actual working ses-
sion, including both typing and disk I/O. A 
host 286-based system monitors every-
thing and keeps track of time. 

Most notebooks include an internal flop-
py drive; some, however, have external 
units. This could be a plus or a minus in 
terms of portability depending on how you 
use your notebook. If you use a floppy 
disk only to install software, then you can 
save weight and bulk by leaving your flop-
py drive behind. Otherwise, lugging one 
more separate component around is a has-
sle. We did not consider how the floppy 
drive was implemented in determining our 
ratings. 

For durability, we looked for a strong, 
rigid case that protected the LCD, port 
doors that offered good protection and 
stayed with the machine, good fit and fin-
ish, and a keyboard with a solid feel. 
We rated 11 systems as excellent in the 

portability category: the Compaq LIE 
Lite/25, the Dell NL20, the three machines 
in the Gateway Nomad series, the Grid 
1660, the NCR 3170, the three machines in 
the Texas Instruments TravelMate 4000 
series, and the Toshiba T2200SX. These 
notebooks provide small size, low weight, 
ruggedness, and long battery life all in one 
package. The only system we rated as poor 
in the portability category is the Ergo Note-
Brick 486, one of the heaviest and biggest 
we reviewed. 

Suitability as a desktop re-
placement: As notebooks be-
come more capable, many peo-
ple are using them as their only 

computer, perhaps connected to a dock-
ing unit, a CRT monitor, and a full key-
board at the office. The advantages of such 
a setup include cost savings and the knowl-
edge that you always have the files you 
need with you when you travel. 

Users generally expect greater perfor-
mance from a desktop than from a note-
book, and many of the 386SX/SL-class 

systems we reviewed simply cannot de-
liver such performance. Similarly, the 
lower-end notebooks often have limited 
expansion capability; they often have no 
docking unit available, and their maxi-
mum RAM levels are sometimes as low 
as 5 or 6 MB. 
We expect a good desktop replacement 

to be capable of running popular business 
software as well as a desktop does; to have 
Super VGA external video capability; to be 
expandable to at least 10 MB of RAM; 
and to have a full complement of external 
ports and the option of a docking unit. The 
docking unit generally provides addition-
al storage (important for backing up the 
notebook's hard drive), slots for full-size 
add-in cards, and a base to attach a full-
size monitor and keyboard. 

If a docking unit is not available, then a 
good keyboard and superior LCD quality 
are musts. The best keyboards approxi-
mate the feel and layout of a desktop key-
board, providing full-size key caps, full 
travel, and separate PageUp, PageDown, 
Home, and End keys. Building a good 
notebook keyboard often means making 
a wider system, however. 
A color LCD, especially an active-ma-

trix type, greatly improves a notebook's 
standing as a desktop replacement. The 
Toshiba T4400SXC80, for example, of-
fers crisp, bright colors and superior reso-
lution; the only feature of a color CRT 
monitor that you give up is screen size. 

In fact, the three active-matrix color sys-
tems—the Compaq LTE Lite/25, the NEC 
UltraLite SL/25C, and the Toshiba 
T4400SXC80—are the only ones that re-
ceived an excellent rating as a desktop re-
placement. They did so on the strength of 
their video, usability, performance, and 
expandability. Systems we cannot recom-
mend as your only system are the ARC 
3025, the Bondwell 386SL/F, the Everex 
AGI Travelpro SX/25, the Keydata 
Keynote 386SX-25, and the Tandy 3800 
HD. Limited expansion capability and per-
formance were deciding factors for all 
these notebooks. 

Performance: This may or 
may not be an issue for you. If 
you simply want to run basic 
DOS applications, such as a 

word processor, a communications pack-
age, a scheduler, or perhaps a flat-file 
database manager, any of the systems re-
viewed here will more than meet your per-
formance needs. On the other hand, if you 
want to run Windows or if your applica-
tions are more demanding—financial anal-
ysis or CAD, for instance—you will want 
all the power you can afford to buy. 
The BYTE portable benchmarks test at 
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both the low level, measuring the speed 
of all a system's individual components 
(CPU, FPU, hard drive, and video), and 
the applications level, which gives you an 
idea of what to expect for real-world per-
formance. The applications benchmarks 
provide performance indexes for both DOS 
and Windows operation (see the figure). 
All scores are compared against our base-
line system, the Toshiba T2200SX. 
The T2200SX was one of the better-

performing notebooks when we first test-
ed it over two years ago. Now most note-
books, with their faster CPUs, outperform 
it with ease. The five top-performing Win-
dows systems we reviewed were the Am-
rel MLT486DXU, the Aquiline 3500, the 
Ergo NoteBrick 486, the Gateway Nomad 
425DXL, and the TI TravelMate 4000 
WinDX/25. The five fastest DOS note-
books were the Amrel MLT486DXU, the 
Aquiline 3500, the Compudyne 4DX/33, 
the Ergo NoteBrick 486, and the Gateway 
Nomad 425DXL. 

The Contenders 
The notebooks we reviewed are listed be-
low in alphabetical order by company. The 
table lists them alphabetically within CPU 
groups. We've used symbols to indicate 
which systems were rated good or excel-
lent in a particular category. 

Acma 386DX/33 
Executive Notebook 
At $2299, the Acma 386DX/33 offers a 
list of impressive features, good perfor-
mance—especially for Windows—and 
top-notch documentation. Fitted with all 
full-size keys, the 386DX/33 provides ex-
cellent typing action despite its abbrevi-
ated key travel. A built-in fan keeps the 
electronics cool, but it could be the main 
cause of the system's mediocre 1 hour, 41 
minutes of battery operation. The compa-
ny offers a healthy list of options that in-
cludes a docking station. Although the 
386DX/33 comes with a pair of serial 
ports, there's no provision for an internal 
modem. One of the heaviest systems tested 
(at 8.56 pounds), the 386DX/33 is not very 
luggable by notebook standards. 

E-1 

ALR Ranger 
MC4SX/25 Model 120 
Advanced Logic Research has a reputa-
tion for producing high-performance desk-
top PCs, and the Ranger does nothing to 
tarnish that image. Outfitted with a 25-
MHz Intel 486DX, the Ranger screamed 
through our benchmarks with a DOS index 
of 5.79 and a Windows index of 3.60. If 
that's not fast enough, the unit is upgrad-
ablé to a faster 486 CPU. The system 
comes in a sturdy case with a built-in 
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carrying handle. The rubber-coated, full-
travel keys provide excellent tactile re-
sponse—a commodity that you'll find 
missing in the keyboards of many note-
book PCs. 
The bright, paper-white LCD displays 

easy-to-read text. The $2495 (for the 60-
MB version) Ranger offers options such 
as a hand-scanner port and a SCSI con-
nector for CD-ROM drives. It also fea-
tures an odd but interesting Quick-Snap 
mouse connector. Although the Ranger is 
one of the larger systems we tested, its 
high performance and low price more than 
make up for it. A version of the Ranger 
equipped with a 20-MHz 486SX and a 
passive-matrix color LCD (which was not 
available in time for testing) costs $2949. 

Altima 325XL 
rq rem 

and 420 i 11-4 
The 325XL comes with a 25-MHz AMD 
386SL CPU, an 80-MB hard drive, and a 
100-pin system-expansion bus. Although 
the 325XL is only a middle-of-the-pack 
performer, its power management system 
worked as advertised in our battery en-
durance tests, delivering nearly 3 hours of 
operation. 

Virtually identical in appearance to the 
325XL, the slim and handsome Altima 
420 strikes a good balance between the 
essentials of performance and weight. At 
$2499 and 6.63 pounds, the 20-MHz 
4865X-based 420 offers better-than-aver-
age performance and a crisp LCD with ex-
cellent display-response time. Business 
presenters will appreciate the 420's abili-
ty to display video on the built-in LCD 
and on an external monitor simultaneous-
ly. Other features include an upgradable 
CPU, external 800- by 600-pixel Super 
VGA graphics, and an optional built-in 
trackball. 

Amrel MLT386DXL-33 

and MLT486DXU 
Although bulkier than the average note-
book PC at 2.3 inches high, the Amrel 
MLT386DXL-33 is aimed squarely at le-
gions of Microsoft Windows users who 
require above-average performance. The 
33-MHz AMD 386DXL system comes 
standard with dual memory caches (32 KB 
internal, 64 KB external), an 80-MB hard 
drive, and a built-in trackball. The key-
board lacks dedicated page-control keys, 
and the resting-L cursor/arrow key ar-
rangement may require some adjustments 
for users who are used to desktop key-
boards. On the back of the system you'll 
find a pair of serial ports and a built-in 
hand-scanner port. 

E-1 r21 
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Break out the fire hoses, gang! The 
Amrel MLT486DXU really smokes. The 
$2795 machine screamed through the per-
formance benchmark suite to surface as 
the fastest 33-MHz machine in the group. 
Its 11.02 index for DOS performance best-
ed every other system reviewed here. With 
the exception of its 128-KB internal mem-
ory cache, the Amrel MLT486DXU pro-
vides the same features as the Amrel 
MLT386DXL-33. 

Aquiline 3500 
A heavy hitter in more ways than one, this 
solid 8.56-pound notebook delivers ex-
cellent performance. Among its features 
are a 33-MHz Intel 486DX CPU, a 120-
MB hard drive, a built-in cooling fan, dual 
serial ports, and a saddleback battery that 
kept the lights burning for 2 hours, 24 min-
utes, long enough to exceed its manufac-
turer's claims. At $2695, the Aquiline 3500 
cuts the cost of a high-performance note-
book system down to size. 

ARC 3025 
A veteran of the PC compatibles business, 
American Research Corp. offers this 25-
MHz 386SX notebook complete with a 
120-MB hard drive for a modest $ 1595. 
Unfortunately, the ARC 3025 that we test-
ed came with its share of problems. The 
keyboard has the annoying tendency to 
flex under your fingertips as you type. Nei-
ther the computer or its AC power adapter 
provides any indication of when the battery 
is charging. We also noted problems in 
the documentation: The sparsely written 
text occasionally lapses from English into 
German. 

Despite the efforts of helpful ARC tech-
nical-support specialists, the ARC 3025 
was unable to complete the full battery of 
benchmark tests. The problem was at-
tributed to a possible fault in the machine's 
ROM BIOS firmware. The ARC 3025 per-
formed well in the battery endurance test, 
surviving a respectable 3 hours, 38 minutes 
on the test grid. Although most of its prob-
lems are minor ones, you may want to take 
a closer look at the ARC 3025 before you 
make a decision to buy. 

BCC Avanti 025 I 
"Dare to be different, but do so with a pur-
pose" may be an appropriate phrase to de-
scribe Beaver Computer Corp.'s Avanti 
025. With slick European styling, this note-
book is both handsome and easy to carry. 
The center-hinged LCD was obviously de-
signed by a veteran of coach-class airline 
travel. In the operating position, the Avan-
ti uses only half the horizontal space re-
quired by most portables. The case also 
slopes gently from back to front to pro-
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BBC AVANT1 025 

3I-LINK HYPERBOOK 

COMPAQ LTE 386 LITE/25 

COMPAQ LTE LITE/25 & CONTURA 3/25 

vide comfortable typing and viewing 
angles. 

At $ 1995, the Avanti 025 comes with 
a 25-MHz AMD 386SXL CPU, an 85-MB 
hard drive, a built-in modem, and a bright 
backlit LCD. The documentation, which 
includes a section for advanced technical 
users, is well written and easy to digest. 
Although the Avanti 025 held its own in 
the performance benchmarks, it fell short 
of the manufacturer's 3- to 6-hour battery-
life rating, delivering only 2 hours, 15 min-
utes of operation. 

Bi-Link Hyperbook 71, 
2200SX 
The Bi-Link Hyperbook 2200SX features 
a 25-MHz AMD 386SXL CPU, 4 MB of 
memory, an 80-MB hard drive, dual bat-
teries, and a sidelit LCD. The 6.94-pound 
notebook includes several unique features 
that distinguish it from the rest of the pack. 
A built-in LED power meter provides a 
visual indication of remaining battery pow-
er; in a pinch, the system will accept al-
kaline batteries rather than its standard 
nickel-cadmium batteries. Another handy 
feature is the AutoBright switch, which 
automatically senses and adjusts LCD 
brightness and contrast. Finally, you may 
find the built-in SCSI connector a conve-
nient way to add a CD-ROM drive to the 
system for special applications. At $ 1495, 
these features make the Hyperbook an at-
tractive system. 

Bondwell 386SL/F .7 
At $ 1699, Bondwell's 386SL/F may ap-
peal to the buyer who's purchasing a note-
book for personal use. With a 25-MHz 
Intel 386SL CPU, a 60-MB hard drive, 
and a removable 31/2-inch 1.44-MB floppy 
drive as standard equipment, the 386SL/F 
looks and feels solid. However, the key-
board suffers from a nonstandard cursor-
key arrangement and lacks independent 
page-control keys. 

Whether you consider it a gimmick or a 
necessity, the 386SL/F comes with a pro-
grammable security-alarm system. After 
you punch in your secret access code, you 
can then "arm" the system with the touch 
of a key. Should an unauthorized (or un-
suspecting) pair of hands then attempt to 
move the computer, its speaker complains 
with a shriek that can be heard in the next 
county. Although not a standout performer, 
the 386SL/F is a power miser extraor-
dinare, running for an impressive 4 hours, 
52 minutes on the battery-test bench. 

CAF AquaLite-II E 
CAF Computer offers the trim, 5.59-pound 
AquaLite-II standard with a 25-MHz Intel 
386SX CPU, 2 MB of memory, an 80-MB 

hard drive, and a bright, 10-inch backlit 
LCD. The AquaLite-II can display 800-
by 600-pixel Super VGA graphics on an 
external CRT. Other features include a 
160-pin system-expansion bus and simul-
taneous CRT and LCD operation. Options 
include a docking station that accepts two 
16-bit ISA expansion cards. 

Compaq LTE 386 Lite/25, 

LTE Lite/25, 
r"-Q 
11. à 

Miq 
I 

rel 

rni 
and Contura 3/25 
The LTE 386 Lite/25, the latest version 
of the notebook that many companies try to 
emulate, is a solid performer for its class. 
The system uses a 25-MHz Intel 386SL 
CPU and features an excellent LCD dis-
play. The four predetermined power man-
agement levels are accessible via a hot 
key. A pop-up power gauge keeps you in-
formed of the battery's status. 
The LTE Lite/25 is the active-matrix 

color LCD version of the LTE 386 Lite/25. 
One obvious way in which it differs from 
the 386 Lite/25, besides the color video, is 
a trackball built into the lower right corner 
of the LCD bezel. Although it works well, 
the trackball requires you to take a hand off 
the keyboard, and left-handers will find it 
frustrating. Battery life is tremendous for 
a color notebook: 3 hours, 4 minutes. As 
you would expect, the color display is 
crisp and bright, although the Toshiba 
T4400SXC80's display is a little better. 
The LTE Lite/25 costs $500 less than the 
Toshiba, however. 
The Contura 3/25 doesn't look like a 

Compaq. Its contoured shape is unique 
and subject to taste, but underneath is a 
solid system based on a 25-MHz Intel 
386SL CPU. At $2099, the Contura is 
Compaq's best monochrome notebook val-
ue. Windows 3.1, PFS:Windows Works, a 
trackball, and a 60-MB hard drive are stan-
dard. The keyboard is above average for 
feel and layout. 

CompuAdd Express 
425CXL 
CompuAdd Express, the mail-order sub-
sidiary of CompuAdd, offers the 425CXL 
for $2245. Based on a 25-MHz Cyrix 
486SLC CPU, the 425CXL includes 4 MB 
of memory, an 80-MB hard drive, a 9.5-
inch backlit LCD, and a built-in trackball. 
With full-size keys, the keyboard provides 
excellent typing action. Our test unit had a 
warped case that should have been flagged 
by CompuAdd's quality-assurance de-
partment. The LCD provides excellent 
contrast and sharp text. All I/O ports are lo-
cated in a single compartment at the rear 
and are protected by a sliding door. 
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CPU CHOICES 
ROGER C. ALFORD 

T
he primary challenge in designing notebook computers 
is to provide advanced functionality within modest 
power constraints. Users want a fast processor, a bright 
high-resolution display, a big hard drive, lots of memory, 

and a variety of 1/0 devices. But size and weight constraints 
limit the amount of battery power available to support these 
functions, so the product-design engineer is forced to find 
imaginative ways to stretch the number of hours that can be co-
erced from the system battery. 
The microprocessor is a key component when it comes to 

minimizing system power consumption. There are ways to 
reduce the power consumption of the processor itself, but the 
presence or lack of special processor features determines what 
other system-level power-saving functions can be easily and 
reliably implemented. Several processors have been intro-
duced over the past two years that have features optimized 
for use in portable, battery-operated systems. 

There are three basic ways in which microprocessors can 
achieve lower power consumption: reduced clock frequen-
cy, lower operating voltage, and static CMOS implementation. 
All these areas involve cost, performance, and engineering 
trade-offs. 

Reducing the clock frequency to the processor, and there-
fore also to the chip set and other system components, is a 
popular way to reduce power consumption in notebooks. For 
the processors used in desktop computers, IC power con-
sumption is directly proportional to the operating frequency of 
the chip. Most of today's systems include dual-speed sup-
port, allowing you to switch to a slower speed to increase 
battery life. But given the performance demands of both users 
and applications, especially Windows-based applications, this 
is rapidly becoming an unacceptable alternative. 
A better approach is a technique called performance on 

demand. With this technique, the processor operates at full 
speed during normal program execution but is slowed to a 
much lower clock rate during noncritical operations, such as 
waiting for keyboard input. This dynamic-clock approach 
provides the full performance of the processor when needed, 
while saving battery power during periods of noncritical pro-
cessor activity. Performance on demand can be most effec-
tively implemented with static CMOS processors that incor-
porate special power management features. 

For the past several years, 5 volts has been the standard 
supply voltage for ICs, and the components used in all con-
ventional notebooks conform to this standard. However, a 
new 3.3-V standard has emerged that is gradually gaining ac-
ceptance in battery-operated systems. An increasing number 
of ICs, including chip sets, memories, and processors, are 
now being introduced that can operate at this lower voltage. 
Soon even disk drives and other subsystems will be available 
that operate from a 3.3-V supply. This technology will lead the 
next generation of portables into 8-plus hours of operation 
on a single battery charge. 

Most microprocessors found in today's personal computers, 
including such favorites as the 386DX/SX and 486DX/SX, are 
implemented as partially CMOS dynamic devices. These pro-

cessors require that a minimum clock frequency be main-
tained to ensure proper operation and to maintain internal 
register contents. A fully static all-CMOS design, in contrast, 
offers lower power consumption during normal, full-speed 
operation and allows you to reduce the operating frequency of 
the CPU to any desired level—even a dead stop—to reduce 
power consumption. 

Virtually all notebook computers now include power-
switching technology, where key system components (e.g., 
disk drives, I/O ports, and the LCD) can be electronically 
switched off and on, either automatically or on user demand. 
The hard drive, for example, can be programmed to turn off af-
ter not being accessed for a certain number of minutes. Tak-
ing this a step further, users of battery-operated systems often 
find it desirable to suspend their system's operation for a cer-
tain period of time when they are interrupted and later re-
sume operation where they left off, without substantially de-
pleting the battery. Thus, when suspended, the system must 
power-down all unused components and subsystems while 
maintaining system memory and other configuration param-
eters, such as the video display mode and mouse initialization. 

Initial—even some existing—attempts at intelligent power-
switching and suspend/resume operation have met with vary-
ing degrees of success, but they've generally compromised the 
goal of achieving total software compatibility. Problems arose 
because the operating system, applications software, and pow-
er management software were all trying to share common 
system resources (e.g., memory, interrupts, and I/O ports), 
resulting in occasional clashes. This was particularly a prob-
lem when running protected-mode operating systems, such 
as OS/2 and Windows 3.x, which want to maintain control 
over essentially all system resources. There was no practical 
way for the processor to handle the power management func-
tions while not affecting anything else in the system. 

Intel was the first of four suppliers to provide a solution 
to this problem with the introduction of its 386SL processor. 
The 386SL includes a new operating mode, SMM (System 
Management Mode), that is distinct from, and invisible to, 
the standard protected modes of the 386 processor. SMM has 
its own interrupt, I/O space, and memory space isolated from 
the rest of the system so that it can operate without affecting 
any aspect of normal system operation. The special interrupt 
input —SMI (System Management Interrupt)—is nonmask-
able and has a higher priority than the 386's standard NMI 
(nonmaskable interrupt). SMM allows the processor to handle 
all power management—related functions, including intelli-
gent power switching and suspend/resume operations, without 
conflicting with normal system operation—even when the 
processor is running a protected-mode operating system with 
several tasks active. 
The 386SL is a fully static CMOS component, offering 

low-power operation and the ability to operate at speeds as low 
as 0 MHz to further reduce power consumption. Intel now 
offers a 3.3-V version of the 386SL (which runs at slower 
speeds than 5-V components) for even lower power con-
sumption. In November, Intel is expected to announce its 
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486SL family, which is rumored to also operate at 3.3 V. 
AMD has also been aggressively pursuing the 386 market. 

The company initially offered its static CMOS 386SXL and 
386DXL components, which have the ability to operate at 
speeds as low as 0 MHz, for further power reduction for ap-
plications requiring lower power consumption than standard 
dynamic components require. More recently, AMD intro-
duced its low-voltage 386SXLV and 386DXLV processors, 
which operate at 3.3 V and incorporate an SMM; these are sim-
ilar to Intel's 386SL offering. AMD has not kept its 486 pro-
cessor development efforts a secret and has revealed its intent 
to eventually introduce a 3.3-V 486-compatible processor. 
The company to most recently throw its hat into the personal 

computer processor ring is Cyrix, with its 486SLC proces-
sor. Another fully static CMOS design, the 486SLC is of-
fered in a 3.3-V version to minimize system power con-
sumption. While the 486SLC does not currently have a 
sophisticated SMM to support power management operations 

like the other processors described above, it does have special 
pins on the chip to suspend and resume processor operation 
without affecting normal software execution. Cyrix has an-
nounced its intention to introduce a new version of its 486SLC 
with "advanced power-management features," which may be 
similar to the 386SL' s SMM. 

Processors provide the key to keeping hot-selling notebook 
and subnotebook computers running coolly. With support for 
intelligent power management operations, the ability to operate 
with a 3.3-V supply voltage, and static CMOS implementation 
that supports clock rates down to 0 MHz, the latest power-sen-
sitive processors are poised to support lightweight portable sys-
tems that will operate for many hours on a single charge, or 
even from disposable batteries. 

Roger C. Alford is a BYTE consulting editor and president 
of Programmable Designs, a Michigan-based electronics de-
sign firm. You can reach him on BDC as "rogera." 

rL 
Compudyne 4DX/33 mi. 4 E-1 
The Twinhead-designed Compudyne 
4DX/33 is a high-performing, feature-rich 
package. The 33-MHz Intel 486DX sys-

tem comes standard with a 127-MB hard 
drive, a built-in trackball, Windows 3.1, 
and Polaris Software's PackRat personal 
information manager. 

The machine's display is exceptional-
ly bright and readable. At $2999, the Corn-
pudyne 4DX/33 offers good value for the 
performance. continued 

KO N EXX Modem/Fax Connections To All Types Of Telephones, Anywhere." 

Moêlem C-6iinection Solutions. 

KEINEXX KONNECTOR Model 112 

Connect your modem into the handset jack of any hotel or 
office telephone, including digital phones. The Model 112 
works at all baud rates and operates from 
the supplied AC adapter or internal 
9-volt battery, making it great for field or 
office use. Automatic Voice/Data switching 
lets you dial with contact management software. 

$ 149 

PLUS SHIPPING 

2-YEAR LIMITED WARRANTY • MADE IN THE USA 

KONEXX KOUPLER Model 203 

Use the Model 203 to acoustically couple your modem to 
any telephone including public pay telephones, cellular 
telephones and overseas telephones. 
Transmit data up to 9600 baud on 
electronic telephones and consistent 
2400 baud on pay telephones. 
Ask about our other modem connection products.. 

nquiry Card 

CALL 
1-800-275-6354 
for more information or local dealer 

-‘-.-.e.rSYSTEMS 
UNLIMITED SYSTEMS CORPORATION INC. 

5555 Magnetron Blvd, Ste J • San Diego, CA 92111 
Phone 619-277-3300 • Fax 619-277-3305 

NLIMITED 

$ 149 

PLUS SHIPPING 

ComeSee us at 
COMDEX Fall '92 
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THIS IS AN 855-FOOT, 
70,000-TON NODE ON A 
NETWORK IN MIAMI. 

Carnival Cruise Lines chose 
Remote LAN Node" to connect 
their Miami-based LAN to their 
remote offices — ships at sea — for a 
simple reason: In their words, 
remote users "all get transparent 
access, just as though they were 
here at corporate 

THIS IS A SIMPLE 
ILLUSTRATION OF HOW 

REMOTE LAN NODE WORKS. 

.41Pr 

RLN'" is a unique, economical 
software solution that BYTE Magazine 
said "comes dosest to running an 
Ethernet cable directly from site to 
site (In a way, you can think of it 
as a software implementation of a 
network interface card.) And, as 
BYTE continued, it "eliminates the 
performance bottlenecks of remote-
control packages and the protocol 
dependence of LAN-aware modems:' 

RLN gives your network 
users the fieeilom to work anywhere, 
transparently, without losing 
network functionality 

THIS IS A SLIGHTLY 
MORE COMPLEX ONE. 

Traveling 

Remote 
Office 

Mainframe 
Hosts 

Gateways 

RLN Server 
Up To 16 Simultaneous Users 

-11--
„ Home 

PC File 
Server 

Database 
Server 

RLN lets up to 16 remote 
users dial in at once and become 
nodes on your Ethernet network. 

You can access any network 
protocol, such as IPX/SPX, TCP/lP, 

SPP/IPC, OSI and NetBEUI — or 
any interconnected combination. 
So RLN is compatible with virtually 
any network operating system. 

You only dedicate one CPU 
for 16 simultaneous users, making 
RLN extremely cost-effective. Since 
applications reside on the remote 
PC, RLN makes running Whidows" 
remotely a reality. And you can 
protect your network with our 
optional Remote Security Adapter. 

THIS IS A SIMPLE 
WAY TO TRY IT OUT. 

Call 1-800-348-3221, ext. 27 DD,* 
and we'll send you a free copy of 

the RLN client soft-
ware. Then you can 
dial us up, connect 
with our LAN Lab 
server, and see for 
yourself. As Carnival 

- discovered, with 
RLN, no LAN is an island. Even 
if a node is on its way to one. 

fREWOM 
TO COMMUNICATE. 

DCA 
(ill :404, 475-83K d outside the L S LOS2 Digital Communications 
Associates, Inc. All rights reserved. DCA is a registered trademark of 
Digital Communications Associates, Inc. Remote LAN Node and RLN 
are trademarks of Intercomputer Communications Corp. Windows is a 
trademark of Microsoft Corporation. All other brand and product names 
are trademarks or registered trademarks of their respective owners. 
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COMPUDYNE 4DX/33 

DAUPHIN 5004T 

DELL NL20 

DELL 325N 

Cube Horizon 325SXL I 
Cube Computer's Horizon 325SXL is an-
other of the so-called Windows-ready note-
books. Moderately priced at $2150, the 
Horizon 325SXL comes standard with a 
25-MHz AMD 386SXL CPU, an 80-MB 
hard drive, preinstalled Microsoft Win-
dows 3.1, a built-in fax modem, and a 
trackball. The keyboard provides good typ-
ing action but suffers from an inefficient 
control- and cursor-key arrangement that 
makes it cumbersome to use with some 
applications. An expansion chassis is op-
tional. Its built-in features and overall qual-
ity make the Horizon 325SXL stand out. 

Dauphin 500-GT — 
Dauphin Technology first entered the lap-
top market as a contractor for the U.S. gov-
ernment, providing products that had to 
meet rigid government specifications. 
Dauphin claims the 500-GT is designed 
to withstand a shock force of 5 gs while 
operating and can be stored in tempera-
tures of over 100°F. At $ 1795, the 25-
MHz 500-GT comes with an AMD 
386SXL CPU and a 10-inch monochrome 
LCD. The 100-pin system-expansion bus 
provides a way to connect an optional 16-
bit expansion chassis with space for one 
full-size and one half-size expansion card. 

DECpc 320P 
Early this year, computer giant DEC es-
tablished Desktop Direct, a division that 
sells PC systems directly to business users. 
The DECpc 320P is one of the company's 
first portable offerings. The small and 
ultraslim 6.41-pound notebook is one of 
the remaining few based on a 20-MHz In-
tel 386SX CPU; most other vendors are 
moving to faster processors. The 320P 
comes standard with a 40-MB hard drive 
and a built-in 2400-bps modem. The key-
board offers reversible Control and Caps 
Lock keys, and it produces good typing 
action. Unfortunately, the monochrome 
LCD can be difficult to read under harsh 
indoor lighting. This dark cloud has a sil-
ver lining, though. Thanks to Desktop Di-
rect's throttling back on the 320P's LCD 
power, the system has a long battery life. 
The notebook bested its manufacturer's 
rating of 2.5 hours by staying alive for 
more than 3 hours, 37 minutes in the bat-
tery endurance test. 

Dell NL20, E-J b. a NL25, I 
rqg rmzi 

rn 
325N, and 325NC 
Topping the list of offerings from Dell 
Computer is the NL20. The crisp and 
bright backlit LCD is easy to adjust for 
the right amount of contrast and bright-
ness. A full-travel keyboard provides re-

sponsive typing action and an audible mut-
ed click with each keystroke. The Intel 
386SL-based system also shines in power 
management. The NL20's nickel-cadmium 
battery survived for over 5 hours in the 
battery endurance test. At $ 1499, the 
NL20, with its high-quality components 
and excellent documentation, is a good 
value. 
A rung up the performance ladder from 

the NL20 is the Dell NL25. Although out-
fitted with a slightly different case design, 
the 25-MHz Intel 386SL—based notebook 
offers virtually the same features as the 
NL20. At times, an intermittent mechani-
cal connection prevented the battery from 
charging on our review unit, but this might 
be attributable to damage during shipping. 

Except for the weight and size of their 
respective LCD screens, the Dell 325N 
and 325NC are identical twins. The 25-
MHz Intel 386SL—based notebooks offer 
rugged construction and full-travel key-
boards. The sliding port doors are a nice 
touch that provides a full measure of pro-
tection for the vulnerable port connectors. 
The 325N's monochrome screen delivers 
sharp text. By contrast, the 325NC's edge-
lit passive-matrix color LCD appears dull 
and slightly washed out. 

Both notebooks offer excellent power 
management; they seem to extract every 
available electron from their NiMH (nick-
el-metal-hydride) battery packs. The 325N 
lasted 5 hours, 48 minutes in the battery 
endurance test, while the 325NC stayed 
afloat for an amazing (for a color system) 
4 hours, 51 minutes. 

Epson NB-SL/25 
The Intel 386SL—based NB-SL/25 is a 
dual-battery system with a well-designed 
keyboard. Its performance is on a par with 
that of other 25-MHz notebooks. The Ep-
son's screen, however, was not as bright as 
others in this review. On the positive side, 
Epson provides a "road-service" guarantee 
that promises speedy replacement of de-
fective parts, or the entire system, while 
you are traveling. 

Ergo NoteBrick 486 
The 33-MHz Intel 486DX—based Note-
Brick might be the Hulk Hogan of note-
book PCs. Measuring 11.2 by 10.2 by 2.2 
inches and weighing 8.7 pounds, it is one 
of the biggest and heaviest we tested. It 
makes up for the heft in performance, how-
ever, blasting through the BYTE bench-
marks with indexes of 7.64 for DOS and 
4.32 for Windows. 

It doesn't skimp on standard equipment, 
either; it has a 170-MB hard drive and 4 
MB of RAM. A Logitech mouse, Win-
dows 3.1, and Addstor compression soft-
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ware are also included for the base price of 
$2995. 

Everex AGI Travelpro SX/25 À 
Everex offers the Travelpro SX/25 to PC 
resellers. It comes standard with a 25-MHz 
AMD 386SXL CPU, a removable 40-MB 
hard drive (we tested the optional 80-MB 
version), a host of utility programs, and 
Microsoft Windows 3.1 preinstalled. Al-
though the Travelpro is a solid performer, 
its nickel-cadmium battery and power 
management system lack staying power. 
That's unfortunate, because the Travelpro 
is otherwise one of the lightest, most 
portable systems we tested, weighing 8.51 
pounds, including the AC adapter and an 
extra battery. 

First International Leo PhD 
You might expect a system with a moniker 
like Leo PhD to roar like a lion and recite 
the encyclopedia backward. But First In-
ternational Computer's Intel 486SX—based 
notebook turned in only average bench-
mark scores. 

However, the $ 1700 notebook comes 
with standard features that make it an 
exceptional value: a handy removable 2h/2 
inch 80-MB hard drive, a bright mono-
chrome backlit LCD, a 100-pin system-
expansion bus, and dual serial ports. The 
optional AT-bus expansion chassis allows 
you to expand the Leo with three full-size 
16-bit ISA expansion cards. 

Gateway Nomad 325SXL, . À 
Nomad 420SXL, and E-1 ,   

ri im 
Nomad 425DXL , 
Gateway 2000's Nomad series includes 
three Windows-ready notebooks based on 
the popular TI core-logic chip-set design. 
The 25-MHz Nomad 325SXL is powered 
by an AMD 386SXL CPU, the 420SXL 
uses a 20-MHz Intel 486SX CPU, and the 
425DXL comes with an Intel 486DX CPU. 
Each portable features a large and bright 
backlit LCD; each also provides support 
for 16-color 1024- by 768-pixel graphics 
on an external VGA monitor. 
The systems' keyboards are logically 

arranged, with a variety of system func-
tions assigned to 10 dual-purpose func-
tion keys mounted atop the case. The key-
board has a hard but responsive feel. All 
three notebooks lack independent page-
control keys. 
The Nomads' power management sys-

tem is aided by a utility called BatteryPro. 
For comparison, we tested the machines 
with and without this utility installed. All 
three portables earned high marks in the 
battery endurance test (e.g., 4 hours, 34 

E-1 

minutes for the Nomad 325SXL). The 
425DXL, along with its near-twin TI 
TravelMate 4000 WinDX/25, was the most 
powerful notebook we reviewed to also 
receive an excellent rating for portability. 

Grid 1660 
Grid Systems, a subsidiary of Tandy, con-
centrates on portables designed for the 
well-heeled power user. At $2995, the Grid 
1660 features a 25-MHz Intel 386SL CPU 
and a 125-MB hard drive. To enhance per-

formance, the 1660 also has a 64-KB ex-
ternal (four-way set-associative) memory 
cache. The built-in micro-trackball makes 
the 1660 ideal for CAD users or for navi-
gating within Microsoft Windows (which 
comes standard with the system). 

The Grid 1660 offers what may be the 
ultimate in LCD screen protection: a cover 
lid constructed of magnesium. Designed 
for work in harsh environments, the case is 
rated to withstand a shock of 80 gs and 
temperatures of up to 100°F, according to 

21" 
SCREEN 

urge, 

Introducing 
new ScreenStarTM from BitWise, 
the world's first portable with dual-page 
display. It's a 486 50M Hz PC 
workstation constructed within a 
suitcase for unrivaled performance in a 
portable package. 

ScreenStar's 
massive 21.3" gas 
plasma screen 
folds flat within the 
suitcase, and easily 
displays two 8-1/2" x 
11" documents at 
full size, to powerfully 

present data in meetings, in the field, or 
on the road. 

5-1/4" bay for optical/CD drive 
1280 x 1024 resolution 
3 full-length slots 
Up to 32 MB RAM 
Up to 1 GB hard drive 

See us at COMDEX 
Booth Sands 650 

Bo 
DESIGNS, 

traglli. 
le 

e   _  
+ • • +  • • • • 

•••. + Butt 

486 50MHz 

Imagine 
the possibilities. 
Impressively present 

to large groups. 
Effortlessly run the .ffl•I 

most demanding 
software. Effectively travel with a 
powerful document imaging system. 

Portable computing 
without compromise. 
Discover the quality 
and innovation of 
ScreenStar. 
Otherwise, it's not a 

BitWise. 

INC. 

800-367-5906 
BitWise Designs, Inc. 

Technology Center 
Rotterdam Industrial Park 
Schenectady, N.Y. 12306 

Fax: 518-356-9749 

COMPUTERS WITHOUT COMPROMISE 
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"ROE, COMFORT, POWER, AND 
Actually, we'd say impossible 
to beat. And so will you. 

Just compare Express notebooks to 

the competition — the way leading 
computer publications have been 
doing. And you'll see that we have the 
most features at the lowest prices. 

You'll see why Computer Shopper 
(8/92) said the Express 325NXL was 

"...destined to be the power accessory 
of the future." Why Computer Buying 
World (8/92) praised its "small, light, 
attractive and reasonably priced 
package." Why PC Magazine (8/92) 
said the 325NXL is the notebook made 
for "those looking for a good value at 
the $2,000 price point." 

And why there should be no 
question which notebook computer to 
buy. 

"... will help you get 
your work done comfort-
ably at the right price." 
PC Magazine, August 1992 

These are the notebooks you've 
been waiting for — whether you need 
a 25MHz 386SX like our 325NXL or a 
25MHz 486 like our 425CXL. As 
Computer Buying World said, 
"CompuAdd Express' 325NXL has most 
of the extras every notebook should 
have." So does the 425cxL. And 
they've got performance, too. PC 

Magazine gave the 325NxL high marks 
on video and graphics benchmarks 
and on battery life tests — "the third-
highest score of the 70 systems tested." 

Our super-twist backlit liquid crystal 
display has 64 levels of gray scale and a 
.30mm dot pitch. It measures 9.4" 
diagonally. 

We install a 9600 baud fax/ 
2400 baud modem, both with 
send/receive capabilities. And 
we include Quick Link II fax/ 
modem software FREE. 

Brightness and other display controls 
are on the keyboard surface. 

Most notebook microprocessors run at only 
16MHz or 20MHz. Ours run at 25MHz. 
425cxL contains Cyrix CX486SLC; 325NxL 
contains AMD 386SX. 

Sleep button and built-in power 
management logic for up to 3 hours 
battery life on the 425cxL; 3 to 4 hours 
on the 325NXL. 

High density 1.44MB 3.5" 
internal floppy drive. 

Two click buttons work with the 
trackball to select icons and 
commands. 

liffil 

II f If I 

11111.111111M1 
See  for Yourself. Express Has The Most features True notebook size (8.5"xl 1"x2") 

• MSDOS/WIN 
HD SIZE 
WT w/ADAPTER 
RAM 
FAX/MODEM 
GRAY SCALE 
ZDIGIT RUNDN 
BLTNTK 
PRICE 

Express 
325tuu. 

Yes 
80 

6.6 LBS 
4MB 
Yes 
64 

Shr 28min 
Yes 

$2,09.5 

Dell 
325N 

Compudyne Gateway Austin 
386SXL/25 3255XL 386SX/25 386SX/25 

PC Brand; 

"The clear winner.., with 
its terrific balance of 
performance and extras." 

Computer Buying World, 

August 1992 

Yes 
60 

7.6LBS 
4MB 
Option 
32 

Shr 12min 
No 

g698 

Yes 
60 

7.6LBS 
2MB 

Option 
64 

3hr 26min 
Yes 

$1,806 

Yes 
80 

7.1LBS 
2MB 
Option 
64 

5hr 41min 
No 

$2095 

No 
60 

8.7LBS 
1MB 

Option 
32 

4hr 48min 
No 

$2293 

w ll Yes. — 

2MB 
Option ' 
32 

2hr 45min 
No 

$1,944 

Based on PC Magazine Survey. August 1992 



PRICE REALLY TOUGH TO BÉAT." 

ORKS 
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ti2S ext. 
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Weighs only 5.3 pounds, even 
including the battery. Add the AC 
adapter, and it still weighs only 6.6 

pounds. 

425CxL includes a math coprocessor; 
325Nxt contains socket for Cyrix 
FasMate483S87 math coprocessor 

One serial port, one parallel 
port External 800x600 VGA 
video, PS/2 keyboard and PS/2 
mouse connectors. 

Both the 425CxL and the 325NxL have 
an 80MB hard drive, and both have 
4MB of RAM — so big Windows 
programs run great! 

1 01-key function keyboard 
implemented with 84-key layout 
has an IBM "feel" because it's 
made by Lexmark, formerly IBM's 
keyboard division. Fullsize 
function keys, too! 

Built-in trackball with 

200dpi for accurate 

pointing. 

Our FREE carrying case has 
a shoulder strap and 
pockets. Pack adapters, 

diskettes and other 
supplies. 

\ Inverted "T" arrow keys are in the lower right 
hand corner, where they belong. 

FREE LotusWorks integrated 
business software pre-loaded. 

FREE AC wall adapter 

FREE 
Windows 3.1 and MS DOS 5.0 

• 
• ...too 

MICROSOFT. 
WINDOWS 
READY-1D-RUN 

Computer Shopper, August 1991 
Express 315 NM. Everybody loves our 

notebooks' features. 
Computer Shopper wrote that "The built-in 2,400bps fax/ 
modem is snazzy" and called the keyboard, sliding door 
covering ports and general design 
"an admirable piece of work" 
PC Magazine wrote: "The Lexmark WAS i1.095 . 
keyboard is comfortable to use. 
Large and prominent function keys 
are ranged along the top, and the 1,895 cursor keys are in an inverted-T 
layout just left of the trackball." , 
Computer Buying World also praised Lease for only $70/mo 

the keyboard, which it said "is 
remarkably well laid out." 

Express 415 at The 425CXL has all the terrific features that made its 
386 partner so popular. But it has extra speed, thanks to 
its Cyrix CX486SLC microprocessor. 

This processor is smaller than other 486 chips, so it 
fits easily into a portable computer. It uses less power 
than other 486 chips, so you're less likely to run out of 
juice in the middle of a big job. Yet it has a built-in 
cache. And the 425CXL contains a math coprocessor, so 
applications that use floating point instructions are swift 
thde 

$1,145 
Lease for only $83/mo 

The 42.50a, has a built-in math 
coprocessor. You can add one to your 
32SNxt. So programs that use 
floating point instructions run 17 
times faster than an equivalent 
system without a coprocessor. Test: 
PC Tech FYI. 

17 limes Faster! 

Compundd 
TO ORDER, OR FOR INFORMATION ON 

OUR FULL LINE OF DESKTOP SYSTEMS, CALL 

800-915-3515 351 

12306 Technology Boulevard, Austin, Texas 78727 
Hours 8am-6pm (CST) m-F 512-219-1800 Fax 512-219-2890 

We n«ept MasterCard, VISA, Express Charge, money orders, certified checks ( please allow ten days for processing), CODs, company and institutional purchase orders ( minimum initial purchase $250, thereafter $50 with approved credit) and wire transfers. 
Shipping charge are cakuloted according to weight and distance. Texas residents, please add appropriate local sales tax. CompuArld Express will replace or repair defective hardware, software and consumable items. 415 percent restocking fee may be charged. 
All return items -net be accompanied by a return merchandise authorization (RAW number. CompuAdd Express sells and services equipment within the United States only and will pay no customs, duties or tariffs on returned merchandise. Prices and product 
descriptions are subject to change without notice. CompuAdd Express is not liable for damage due to omissions or typographical errors. A copy of our limited warranty is available prior to sale from your sales representative. 
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GATEWAY NOMAD 425DXL 

GRID 1660 

IBM PS/2 NOTE N51 SLC 

NCR 3170 

Grid. In discussions of notebooks, tough 
often translates into heavy, but not with 
the 1660. It is one of the lightest systems 
we tested, weighing under 8 pounds with 
both the AC adapter and extra battery. 
The 10-inch sidelit monochrome LCD is 

bright and easy to read, while the 1660's 
keyboard provides excellent typing re-
sponse. Other features include an internal 
modem slot and a 200-pin ISA system-ex-
pansion bus for attaching the optional ex-
pansion chassis. 

IBM PS/2 Note N51 SLC and 
PS/note N45 SL 
Slim, elegant, and weighing less than 7 
pounds, IBM's $2265 PS/2 Note N51 SLC 
notebook comes with a 40-MB hard drive, 
a Micro Channel expansion bus, and a few 
surprises as well. The first is the out-
standing performance of its IBM 386SLC 
CPU. In the benchmark tests, the 16-MHz 
N51 SLC outclassed several 25-MHz sys-
tems, thanks to the CPU's built-in cache. 
The N51 SLC's keyboard delivers a 
smooth typing action, and every key is lo-
cated where your fingers expect to find it. 
A few disappointments include the 
mediocre backlit LCD, a short battery life 
(1 hour, 19 minutes), and system docu-
mentation that is at times incomplete and 
confusing. 

Following the trend of other top-tier 
manufacturers, IBM has recently added a 
lower-cost/performance alternative to its 
growing line of notebook PCs. The PS/note 
N45 SL comes with a 25-MHz 386SL 
CPU, 2 MB of memory, and an 80-MB 
hard drive. The notebook offers excellent 
battery staying power, good performance, 
and a keyboard that delivers smooth typing 
response. The backlit LCD is bright but 
not exceptionally crisp. At $2295, the N45 
SL is a better value than the N51 SLC, but 
it falls short of the high quality we've 
grown to expect from a company like IBM. 

Insight 386SXL-25 
Insight's 5.8-pound notebook makes use of 
a 25-MHz AMD 386SXL CPU. For 
$1499, an 86-MB hard drive and a mouse 
come standard with the system. The screen 
quality is good; some might find the key-
board feel too soft. 

Keydata Keynote 386SX-25 
Direct marketer Keydata International is 
offering a deal that may be too good to 
refuse. For $ 1395, the KeyNote 386SX-
25 comes with a 25-MHz Intel 386SX 
CPU, 2 MB of memory, two serial ports, 
an 80-MB hard drive, and a backlit LCD. 
The company also includes a mouse and 
Microsoft Windows 3.1 to sweeten the 
deal. We had a difficult time installing the 

L' 

battery, however, and battery life was sub-
par at 1 hour, 41 minutes. 

MicroExpress NB925 
and NBDX33 E-1 
Mail-order firm MicroExpress offers the 
thrifty NB925 for $ 1899. Based on Intel's 
386SXL CPU, the 25-MHz notebook 
comes with 2 MB of memory, a 120-MB 
hard drive, a 10-inch paper-white backlit 
display, two serial ports, and dual batteries. 
Either of the battery compartments can be 
transformed into expansion slots for add-
on devices (called function packs), includ-
ing a fax modem, a scanner, an Ethernet 
(LAN) pack, or a SCSI connector. 
The NBDX33 is a portable aimed at 

Microsoft Windows users. Sporting a 
brushed-satin-finish case and a speedy 33-
MHz Intel 386DX CPU, the NBDX33 
comes with dual memory caches (32 KB 
internal, 64 KB external), 4 MB of mem-
ory, a 120-MB hard drive, and a high-con-
trast backlit display. Other features include 
two serial ports, a hand-scanner port, and 
a system-expansion bus that accepts the 
optional two-slot expansion chassis. Mi-
croExpress offers a 15-month warranty, 
the longest of any vendor in this review, 
and a 30-day money-back guarantee. 

Mitsuba Ninja Notebook 386SX and 
Ninja 486 
Mitsuba may be better-known for its flop-
py drives than for its systems. The 386SX 
is one of the company's first notebook of-
ferings. At $ 1595, the 386SX provides an 
Intel 386SX CPU, 2 MB of memory, an 
80-MB hard drive, and a backlit LCD. 
During operational testing, we noted a mal-
functioning Enter key that should have 
been flagged on the production line. The 
386SX did reasonably well on the battery 
endurance test, providing 3 hours, 15 min-
utes of operation. 
A few notches up the performance and 

price scale from the Ninja Notebook 
386SX, you'll find Mitsuba's Ninja 486. 
This $2125 notebook features an Intel 
486SX CPU, 4 MB of memory, and an 
80-MB hard drive. Although the Ninja 486 
scored effectively in the performance 
benchmarks, its battery lasted only 1 hour, 
56 minutes. The 80-key keyboard provides 
good typing action but lacks dedicated 
page-control keys. 

NCR 3170 I 

Once better-named the Safari, the 3170 
has some of the most advanced features 
of any system reviewed here. Powered by 
a 25-MHz Intel 386SL, it comes with a 
cellular-ready fax modem and a PCMCIA 
slot standard. Its FingerPoint Mouse, a 
kind of mouse button with movement keys 

26 B YTE 's Essential Guide to Portable Computing • 1992 



LASER QUM 
COMPACT DE 
MOBILE PRIM 

KODAK 

MAGAZINE 
i I"' 

CHOICE 
Au.ust 1.92 

Kodak ID,cor, 701 Punt, 

The Kodak Dicomx he mo., 
that delivers affordable ase 300 dpi text a 

graphics, in less desk space than a eet of egeer. 
The Kodak Diconix 701 printer delivéretle 

quality that makes your communications, and 
you, look good. Yet it needs only 7.4 x 11.7" of desk 
space, even with the ingenious 30-page built-in paper 
feeder. It's a compact ink-jet printer, in the award-

ikiit)ning Diconix tradition, quiet, easy-to-use, sleekly 
ndsome. And it prints up to three pages per minute. 

t less than 6 lbs., including the optional 
, this is the definitive mobile printer. Use 

it a 
betwe 
for the na 

U.S. and Cana 

office, at home, or anywhere in 
ever you work, don't wait: call 

aler near you in the 
44-0006, Ext. 413. 

Kodak Diconix 701 printer 
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NEC ULTRAME SL/28C 

SAMSUNG NOTEMASTER 386S/25 

SWAN 386SX/25 

TANDY 4800 HD 

on either side, is viable as a portable point-
ing mechanism, although it takes some 
getting used to and is not meant as a mouse 
or trackball replacement. Standard soft-
ware includes Windows, AT&T Mail 
Access Plus, and BitFax 2.0. The 3170's 
screen is one of the most readable of the 
systems we reviewed. The very stylish 
3170 suffers in one area—price. It will 
set you back nearly $4500. 

NEC UltraLite SL/20 
and UltraLite SL/25C 
One of the few 20-MHz Intel 386SL sys-
tems still available, the UltraLite SL/20 
features configurable power management, 
a better-than-average LCD, and good bat-
tery life. The cursor-movement keys are 
placed below and to the right of the space 
bar, and they are easy to press by accident. 
The UltraLite SL/25C is the 25-MHz 

active-matrix color LCD version of the 
SL/20. The SL/25C' s screen is not as 
bright as those of the active-matrix note-
books we reviewed from Toshiba and 
Compaq. NEC could have cut down on 
the backlighting to conserve battery power. 
The SL/25C managed 2 hours, 51 minutes 
of operation in our tests—not bad for a 
color system. NEC's keen attention to 
power management played a role as well. 

Noteable 386SXL-25 
For $ 1399, Noteable Computers offers the 
386SXL-25. The 7.16-pound notebook in-
cludes a 25-MHz AMD 386SXL CPU, 1 
MB of RAM, a 60-MB hard drive, a back-
lit LCD, and DR DOS 6.0. Other features 
include a 100-pin system-expansion bus, a 
hand-scanner port, and a slot for installing 
an internal modem. 

Notestar NP-925 
Notestar Computers is a U.S. subsidiary 
of Modem Computer, a Pacific-Rim OEM. 
The company offers the ruggedly designed 
25-MHz NP-925 for $ 1895. Features in-
clude an Intel 386SXL CPU, 2 MB of 
memory, an 80-MB hard drive, a 10-inch 
paper-white backlit display, two serial 
ports, and dual batteries. The NP-925 is 
similar in design to the MicroExpress 
NB925; either of its battery compartments 
can be turned into an expansion slot for 
add-on devices. 

PC Brand NB 486/SLC 
PC Brand, the mail-order subsidiary of 
Tandon, sells the NB 486/SLC system for 
$1995. Standard equipment includes a 25-
MHz Cyrix 486SLC CPU, 2 MB of mem-
ory, a 120-MB hard drive, dual serial ports, 
a paper-white backlit LCD, and Microsoft 
Windows 3.1. Special features include a 
custom-designed BIOS ROM chip set with 
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built-in password security, five language 
options, and a custom setup program. 
As with the other Cyrix-based note-

books reviewed here, we found the NB 
486/SLC's performance to be not quite up 
to that of the Intel 4865X—based systems. 
It was more on a par with that of 33-MHz 
Intel 386DX—based systems. 

QSI Klonimus Lite 
QSI takes the trophy for most original 
notebook name. For $ 1950, the Klonimus 
Lite features an Intel 386SL CPU, 2 MB of 
memory, a 60-MB hard drive, dual batter-
ies, and a backlit LCD. A good performer 
for a 386, the Klonimus Lite was also a 
standout on the battery endurance test, 
staying aloft for 4 hours, 48 minutes. 

11 
Samsung NoteMaster 386S/25 m. 
For $2199, the 5.91-pound NoteMaster 
comes with an AMD 386SXL CPU, 2 MB 
of memory, and a removable 60-MB hard 
drive. Other features include modem and 
memory-expansion slots. The notebook 
ships with a hand-held caddy that allows 
your PC dealer to install a variety of in-
dustry-standard 21/2-inch hard drives in the 
removable-storage-device compartment. 
This feature also allows several people to 
share one system; rather than buying sev-
eral systems for occasional use by various 
staff members, a company can buy just 
one system and separate hard drives for 
everyone. 

Sharp PC-6781 
Sharp has implemented some good ideas 
on the PC-6781, although it didn't imple-
ment all of them well. The PCMCIA slot 
means the system can take advantage of 
this portable expansion slot of the future. 
Its rubberized case is easy to grasp. The 
built-in trackball, however, requires you 
to use both hands, and it can move the cur-
sor so fast that you lose it on the screen. 
The keyboard is subpar, with limited travel 
and a hard feel. At 4.9 pounds, the 20-
MHz Intel 386SL system is one of the 
lightest we tested. It ran only 1 hour, 6 
minutes on battery power, however. 

Swan 386SX/25 
Mail-order vendor Swan Technologies has 
priced its 386SX/25 moderately at $ 1895. 
The system includes a 25-MHz Intel 
386SX CPU, 2 MB of memory, a remov-
able 60-MB hard drive, a large backlit 
LCD, and a spare battery pack. Special 
features include an auxiliary alkaline bat-
tery pack that plugs into the modem slot to 
provide 45 to 60 minutes of emergency 
power. The company offers a 30-day mon-
ey-back guarantee and optional 24-hour 
repair service. continued 
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THE MAC ON THE ROAD 
TOM THOMPSON 

A
pple was late to 
the notebook mar-
ket, but its Mac 
PowerBook line 

has made everyone take 
notice. Apple claims to 
have sold 300,000 units 
in the first nine months 
since its introduction. 
The PowerBook line-

up consists of the low-
end 16-MHz 68000-
based PowerBook 100 
and the high-end 68030-
based PowerBook 145 
and 170 (see photo A). 
All have backlit screens, a slot for extra memory, and a slot for 
a fax modem board. A centrally placed trackball at the front fa-
vors either hand and lets you move the pointer without taking 
your hands from the keyboard. 
An Apple survey of PowerBook owners revealed that two 

out of three had previously owned DOS notebooks. There are 
several reasons to switch to a Mac notebook. When it comes 
to a GUI operating system, the Mac still does it best. The 
Mac OS has had eight years to evolve. Also, the PowerBook's 
built-in trackball avoids the problems of those bolted-on point-
ing devices that plague most DOS notebooks. The DOS note-
books that do sport built-in trackballs have designs that favor 
one hand or require moving your hands from the keyboard. 
The built-in 1.44-MB SuperDrive on the PowerBook 145 

and 170 (it's an option on the PowerBook 100) reads and for-
mats DOS and OS/2 floppy disks. An Apple File Exchange ap-
plication comes bundled with the basic system software and 
provides a minimalist interface to copy a DOS disk's files. 
Optional software extensions, such as Apple's Apple PC Ac-
cess, Dayna Communications' DOS Mounter, and Insignia 
Solutions' AccessPC, offer click-and-drag access to a DOS 
floppy disk's files, just as they do for Mac floppy disks. 

Recent trends in mainstream DOS applications have en-
hanced the SuperDrive's desirability: These applications now 
have Mac counterparts. Spreadsheets (e.g., Microsoft Excel and 
Lotus 1-2-3), word processors (e.g., WordPerfect and Mi-
crosoft Word), graphics programs (e.g., Adobe Illustrator), 
and page-layout applications (e.g., Aldus PageMaker) are 
now available. 

Photo A: The Mac PowerBook series is popular with DOS users. 

Keep in Touch 
The PowerBook's other strong suit is its ability to keep on-the-
go workers in touch with their office or clients. Its fax modem 
board slot lets you use either Apple's 2400-bps fax modem 
board or faster (9600- or 14,400-bps) third-party boards. 
The fax capabilities are closely integrated to the Power-

Book's design. The Mac printing mechanism uses Quick-
Draw— the same imaging engine used to paint pixels on the 
screen—to create high-resolution output for a printer. Adding 
fax capabilities is just a matter of supplying what looks like a 

printer driver to the op-
erating system. Thus, 
you select a document to 
fax from the Chooser 
desk accessory and sim-
ply print the document. 
QuickDraw draws the 
document at fax resolu-
tion (200 or 400 dots per 
inch) and sends the im-
age to the fax driver, 
which ships the data out 
the modem. 

All vendors provide 
fax software with their 
fax modem boards. Two 

vendors, Global Village and PSI Integration, offer fax mo-
dem boards that can also receive faxes. The PowerBooks are 
designed to switch on when a modem board detects a phone 
ring, so an incoming fax to a slumbering PowerBook can ac-
tually wake up the computer. The PowerBook then receives the 
transmission and falls back into a power-conserving sleep 
mode, all in a few minutes. 
The PowerBook's most versatile communications capa-

bility is its ARA (AppleTalk Remote Access) software. It lets 
you dial into another networked Mac running ARA and be-
come a remote node on its AppleTalk network. From the 
Chooser, you can access the remote office's file servers (Ap-
pleShare or NetWare for Macintosh), mail servers, and print-
ers. You can copy files to and from the PowerBook or send a 
finished document back to the office to be printed for the 
boss, even from across the country. 

Since ARA uses AppleTalk as its transport mechanism, 
most third-party network software operates with it. For ex-
ample, you can dial into the office and use On Technology's 
Meeting Maker to update your agenda, drop notes to cowork-
ers with CE Software's QuickMail, or use Broadcast to ask 
someone to put paper in the office printer. ARA even sup-
ports MacTCP; thus, in combination with NCSA Telnet, you 
can establish TCP/IP terminal sessions with Unix workstations 
on the network to read your Internet mail. 
The drawback to ARA is that the modem becomes a se-

vere bottleneck. The typical 2400-bps serial connection hard-
ly comes close to matching LocalTalk's 230,400-bps data 
transfer rate. ARA is proving to be so versatile, though, that 
users are already clamoring for faster modems. Global Village 
and PSI Integration have complied with the demand, offering 
fax modem boards that operate at 14,400 bps. 
The fact that the PowerBook is simply the best GUI note-

book on the market isn't enough. The PowerBook's ability to 
keep you in touch via E-mail, fax, or ARA, no matter where 
you are, gives it a big advantage over other notebooks. 

Tom Thompson is a BYTE senior technical editor at large. 
You can contact him on GEnie as "TTHOMPSON" or on 
Brx as "tom_thompson." 
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TI TRAVELMATE 4000 WINSX/25 

TOSHIBA T2200SX 

Tandy 3800 HD r. and 4800 HD n 
Priced at $ 1799, the Tandy 3800 HD is 
based on Cyrix's 486SLC CPU. The 20-
MHz notebook comes with 2 MB of mem-
ory, a 60-MB hard drive, a 9-inch edgelit 
LCD, and Microsoft Windows 3.1. In-
cluded with the system are an America 
Online introductory subscription and a file 
transfer utility. The 3800 HD turned in 
disappointingly slow performance for both 
DOS and Windows. It is expandable to 
only 4 MB of RAM, the lowest of all the 
systems we reviewed. Both the 3800 HD 
and 4800 HD sport superb keyboards—a 
Tandy hallmark. 

Tandy's light but rugged 20-MHz 4800 
HD is powered by an Intel 486SX CPU. 
The system comes standard with 4 MB of 
memory, a 60-MB hard drive, a 9.5-inch 
edgelit LCD, and Microsoft Windows 3.1. 
Although the keys are somewhat noisy, 
the 4800 HD's keyboard delivers excel-
lent typing action. 
The 4800 HD fared very well in both 

the performance and battery endurance 
tests. If you're in the market for a speedy 
486 system, the 4800 HD is a good value 
at $2499. 

TI TravelMate 4000 
lb. WinSX, E-1 

WinSX/25, E-1   F.1 
and WinDX/25 MI ri../ 
TI offers a trio of notebooks optimized 
for Microsoft Windows users. All the ma-
chines in the TravelMate 4000 series are 
based on TI' s proprietary core-logic chip-
set design. The WinSX and WinSX/25 are 
equipped with an Intel 486SX CPU, while 
the WinDX/25 comes with an Intel 486DX 
CPU. The machines feature large and 
bright 10-inch backlit LCDs. The WinSX 
provides support for 16-color 800- by 600-
pixel graphics on an external VGA moni-
tor. The WinSX/25 and WinDX/25 boost 
the external CRT resolution to 1024 by 
768 pixels. All TravelMates are shipped 
with an optimized version of Microsoft 
Windows 3.1 preinstalled. 
The keyboards are logically arranged, 

with a variety of system tasks (e.g., system 
setup and LCD control) assigned to func-
tion keys to ensure that you won't need to 
exit Windows to perform housekeeping 
chores. Other features include a modem 
slot and a system-expansion bus. 

continued 

One portable Valitek backs up 
all your PCs! 

Mil  
- ê 

No controller card needed! 
The Valitek PST is a rugged, reliable, and 

simple backup solution; just pick it up and 
plug it into the parallel or serial port of vir-
tually any IBM or compatible PC, old or 
new. No jumpers, no switches, no need to 
format media. Up to 4.5 MB/min.; 60, 160, 
and 250MB models. And it's a great way 
to distribute large databases to many PCs. 
Compelling economics, too: buy just one 
Valitek to back up all your PCs. 
Call (800) VAUTEK or 
(413) 549-2700; FAX (413) 549-2900 1=lim ALITEK 

Circle 83 on Inquiry Card. 

IILI 

ANAIYST'S 
CHOICE 

Oct. 15, 1990 
PST-160 

Feb., 1991 
PST-160 



The 486 notebook 
that lets you shift to another gear. 
The power you need from your computer today may not 
be enough for tomorrow. But now, thanks to the new 
Altima 400 Series, you can rev the processor from a 
speedy 20 or 25 to a screaming 33 MHz 486DX with math 
coprocessor. So instead of buying a new computer later, 
you simply buy more speed and power when you want it. 

Upgradeable and affordable, 
the Altima 5.7 pound, 486 note-
book runs about the same price 
as most 386's. 

The 400 Series is up to 
4-times faster than a typical 
386SX, plus it features 64 level 
gray scaling (not 32); a large 10" 
diagonal screen; simultaneous 
display on LCD and external 
monitor; hard disks with up to 
120 megabytes; and a keyboard 
arrangement that makes sense, 
not sacrifices. 

greater flexibility, Altima offers options 
the express lane. Like an integrated 

Optional ltackball 
Shown Actual Size 

For even 
to put you in 

altima 

trackball that snaps right into the unit. Or an internal 
modem with 2400 BPS, MNP-5 Data and 9600 BPS 
send/receive fax. There's even a DC adapter for 
your car. 

Shift to the New Altima 400 Series. It has the 
features to stretch 
your capacity. 
Without 
stretching 
your budget. 

The Intel Inside Logo is a trademark of Intel Corporation. 

For dealer in your area, call 800/356-9990 

Circle 61 on Inquiry Card. 
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TOSHIBA SATELLITE T1800 

TOSHIBA 74400SXC80 
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ZEOS COLOR NOTEBOOK 

With a short (2-millimeter) key travel, 
the keyboard provides a hard but respon-
sive typing action that may require some 
acclimatization for hunt-and-peck typists. 
All the TravelMate systems lack indepen-
dent page-control keys. 
T I's engineers increased the critical 

LCD refresh rate to enhance video perfor-
mance within Windows applications. In 
addition, the on-board ROM BIOS is de-
signed to place you inside Windows with-
in 30 seconds after you turn on the power 
switch. To complete this Windows make-
over, TI increased these notebooks' over-
all CPU performance by implementing full 
burst-mode operation of the Intel 486 
chip's on-board memory cache. 
The TI machines provide the best bal-

ance between portability and suitability as 
a desktop replacement. Recent price re-
ductions make them a reasonable value as 
well. 

Toshiba T2200SX, 

Satellite T1800, 

T4400SXC80, 

and T4400 SX/LCD 
The notebook to beat when it was first in-
troduced, the Toshiba T2200SX features a 
20-MHz Intel 386SX CPU, 2 MB of mem-
ory, a 91/2-inch sidelit LCD, and an 80-MB 
hard drive. At 5.66 pounds, the T2200SX 
defines the standard for quality and crafts-
manship in a notebook computer. Although 
the T2200SX is no longer considered a 
stellar performer, it scored high in the bat-
tery endurance test (4 hours, 8 minutes). 
One of the T2200SX's unique features is 
its user-definable "hard RAM," a hard-
ware scheme that allows you to select por-
tions of memory as battery-backed non-
volatile RAM. A system-expansion bus 
also allows Toshiba's Desktop Station IV 
to serve as a stationary desktop host for 
the T2200SX. Despite recent price cuts, 
the T2200SX is not competitively priced at 
$2599. 

The $ 1799 Satellite T1800, aimed pri-
marily at college students and home users, 
features a 20-MHz Intel 386SX CPU, 2 
MB of memory, a sidelit LCD, and a 60-
MB hard drive. At just under 7 pounds, 
the attractive but hefty T1800 follows 
Toshiba's traditional high standards of 
quality and craftsmanship. Like the 
T2200SX, the Satellite scored high in the 
battery endurance test (4 hours, 25 min-
utes), sports user-definable hard RAM, 
and offers an auto-resume mode that al-
lows you to freeze an application and then 
resume exactly where you left off in your 
next computing session. 

The Toshiba T4400SXC80 features a 
25-MHz Intel 486SX CPU, 4 MB of mem-
ory, a TFT (thin film transistor) active-
matrix color LCD, and an 80-MB hard 
drive. At 7.75 pounds, the T4400SXC80 
rates high marks for quality construction 
and comes with some of the best docu-
mentation in the business. The keyboard 
features active key travel that produces 
excellent typing action. For users who 
have been waiting for a notebook with 
a high-quality color LCD, this is it. The 
T4400SXC80's TFT active-matrix color 
LCD is superb, and it makes use of a 
tweaked graphics controller for smoother 
color gradations. It displays 256 crisp and 
true colors with a wide field of view. Other 
features include a system-expansion bus, a 
rear-mounted CPU reset button, and a 
nickel-cadmium battery pack that lasts for 
nearly 4 hours. The entry level is a steep 
one, though. The T4400SXC80 will set 
you back a cool $5499. The T4400 
SX /LCD is the monochrome version of 
the T4400SXC80. 

Veridata Execulite 386SXL/25e 
The Execulite 386SXL/25e's standard 
equipment includes a 25-MHz AMD 
386SXL CPU, 2 MB of memory, a 60-
MB hard drive, a 3'h-inch external floppy 
drive, and a backlit monochrome CRT. 
The Execulite can also display 16-color 
800- by 600-pixel graphics on an external 
CRT. Similar to the Wyse DecisionMate 
486SLC in design, the Execulite accepts 
optional plug-in personality modules, in-
cluding a serial port, a digital mouse pad, 
and a 9600-bps fax modem. 

Wyse DecisionMate 486SLC 
Wyse Technology, better known as a man-
ufacturer of computer terminals and mon-
itors than as a manufacturer of systems, 
offers the DecisionMate 486SLC. The De-
cisionMate is one of the first notebooks 
to incorporate Cyrix's 486SLC CPU. The 
chip includes a 486-compatible instruc-
tion set and a 1-KB on-board cache to en-
hance performance. 

At 4.81 pounds (with battery), the De-
cisionMate is one of the most portable sys-
tems we reviewed; unfortunately, its bat-
tery lasted only 1 hour, 35 minutes on the 
test-bed. For $2299, the 486SLC comes 
with 4 MB of memory, an 80-MB hard 
drive, an external floppy drive, and a 
paper-white sidelit LCD. Aimed at Win-
dows users, the DecisionMate includes a 
compartment that allows you to insert op-
tional plug-in personality modules. 

XiC425NB 
At $ 1649, the Xi Computer XiC425NB is 
the lowest-priced notebook in its perfor-

E--3 

32 BYTE's Essential Guide to Portable Computing • 1992 



Bob has a fear of leaving one of his files 
behind, so he always brings at least 236 
floppies in his briefcase. 

Joe's worst 
nightmare came 

true when he 
discovered that his 

customer didn't 
have a removable 

cartridge drive. 

Dan was afraid to leave his data at the 
office so he tried to make his 

disk drive more portable. 

Unfortunately, he couldn't quite 
get a handle on it. 



the EasyStor plan. 
Step 1: Take it easy. Step 4: Make new connection: 
Say goodbye to 200 floppies, a 
half-dozen cartridges, and a 
lot of stress. Just attach the 

EasyStor Portable Data 
Module to your 
parallel port and 
add an additional 

60, 80, 120, or 180 
megabytes of on-line storage to 

your notebook or desktop computer instantly. 
Unique EasyStepTM software configures 
virtually any PC in minutes...with 
personalized password protection 
included! 

Step 2: Lighten up. 
Why carry the 
weight of the 
world on your 
shoulders? 
Now you can 
leave your 
bulky, 
cumbersome 
hard drive or 
"luggable" 
computer at home. EasyStor's 
small size and light weight make 
it ideal for travel between 
computer locations. With the 
latest in media and shock 
mounting technology, EasyStor is 
also highly resistant to the bumps, 
bangs and occasional drops 
encountered on the road. 

Step 3: Recharge & go. 
A patent-
pending 
power 

management 
system and 

rechargeable 
NICAD batteries make EasyStor 

the ideal traveling companion. 
With a battery life of up to three 
hours, you can work when and 

where you want to...in your hotel 
room, by the pool, or in-flight. And 
when you're ready to take a break, 
an exclusive AutoNapTM software 
feature transfers your EasyStor to 
the sleep mode to further extend 

battery life! 

It's easy... 
with the EasyStor Portable Data Module 

1-000411-1115 
C) 1992, UniStor. EasyStor, EasyStep, and AutoNap are trademarks of UniStor. 

Circle 89 on Inquiry Card (RESELLERS: 90). 

Unique IDE to 
parallel port 
circuitry gives 
you the freedom 

to connect with almos 
any standard PC in the 

world. Attach EasyStor 
directly to the parallel por 
of your notebook, desktop 
or tower PC, or use the 
eight-inch extension 
cable included. An 
optional printer port 
multiplexer lets you 
use your printer in 
conjunction with your 
EasyStor! 

Step 5: Demand the bes 
EasyStor lets you 
avoid the frustratio 
of waiting for slow( 
parallel port devices 
A state-of-the-art 8-
bit IDE to parallel 
design translates 
the fastest parallt 
port data transfe 

rates available. Of 
course, EasyStor is also backed by 
one-year warranty and UniStor's 
dedicated team of technical and 
customer service "doctors". 

Step I): Start today. 
The next step is up to you! 
Throw away those floppies 
and leave the heavy 
hardware at home. Call 
your local reseller or 
UniStor today to 
place your order! 

iijtcti 

UniStor 

45 Parker 

Irvine, CA 92718 

(714) 581-3442 

FAX (714) 581-7564 



PORTABILITY PRODUCT GUIDE 

ZEOS POCKET PC ONE-UPS POQET PC 
MICHAEL NADEAU 

/
was prepared to dislike 
the 1.3-pound Zeos 
Pocket PC. Like its 
near-namesake, the Fu-

jitsu Poqet PC, it seemed 
too compromised to be use-
ful for many of the tasks re-
quired of a portable PC. 
With its small 640- by 200-
pixel screen, condensed 
keyboard, limited storage, 
and 7.15-MHz V30 CPU, 
the Pocket PC could hardly 
match the functionality of 
the current crop of 5- to 6-
pound notebooks. 

Well, it doesn't, but its 
subtle improvements over 
the Poqet's design have re-
sulted in a highly portable 
hand-held system that can 
easily handle the most com-
mon tasks performed on the 
road. The Pocket PC mea-
sures 7 by 1 by 2.75 inch-
es—big enough for a key-
board that allows touch typing (see photo A). At $595, it is less 
expensive than the Poqet, but software and memory for its 
two PCMCIA 2.0 slots are still expensive, despite recent price 
drops. 
What makes the system click, though, is the software em-

bedded in ROM. RacePen, for example, is a suite of applica-
tions and utilities accessed via a graphical menu and designed 
for use on the road. It includes a scheduler, a calculator, a 
card file, a to-do list manager, and a file management utility. 
An information module contains international area codes, 
weight and measurement conversion tables, international time 
zones, and currency exchange rates. All information in the 
modules is editable. If RacePen is not you, fancy, however, 
Microsoft Works is also built in for good measure. 

Maneuvering through the built-in software is easy, although 
I found some of the applications clumsy to use. For instance, 
you must enter each new item in the Planner scheduling mod-
ule through a menu command rather than through a data-en-
try mode that would permit simultaneous multiple entries. 
When you're away from the office, the Pocket PC is quite 

Photo A: The Zeos Pocket PC weighs just 1.3 pounds and 
features the RacePen software suite. 

handy as a workable com-
puter and as an electronic 
Day-Timer. 

In addition to the soft-
ware's limitations, the 
Pocket PC has other draw-
backs that will require pa-
tience if you intend to use 
it daily. One such drawback 
is the keyboard. Although 
its layout is less cramped 
and better designed than 
that of other similarly sized 
systems, the key action 
leaves something to be de-
sired. Striking a key on the 
edge rather than at the cen-
ter causes it to bind; as a re-
sult, it might feel as if the 
keystroke registered when 
in fact it didn't. This sticky 
key action impedes reliable 
touch typing. Fujitsu had a 
similar problem, which it 
eventually solved, with ear-
ly versions of its Poqet PC. 

Zeos claims 10 hours of continuous use on two AA bat-
teries, or 30 days in suspend mode. Either way, you should ex-
pect to replace the Pocket PC's batteries at least once a month. 
And although the nonbacklit screen has adjustable contrast, low 
lighting conditions may present a readability problem. 
The Pocket PC has both a serial and a parallel port. 

PCMCIA-format memory upgrades cost $ 149 for 512 KB, 
$249 for 1 MB, and $449 for 2 MB—several times more ex-
pensive than conventional memory. Zeos sells an external 
fax modem for $249. 
On the plus side, the rubberized case provides a good grip 

and a sleek look_ It is very scratch resistant, too. And as 
PCMCIA slots become more prevalent (and they are—quick-
ly), prices will continue to slide downward. 

Despite its warts, the Zeos Pocket PC is a welcome alter-
native to lugging larger portables. It performs the most basic 
functions required on the road reasonably well, and you can use 
it without having to immediately buy extra memory. For ca-
sual or temporary use, or when you just like to travel light, the 
Zeos Pocket PC can be a cost-effective solution. 

mance range that we looked at. The sturdy 
system comes with a 25-MHz Cyrix 
486SLC CPU, 1 MB of memory, an 80-
MB hard drive, a hand-scanner port, and a 
backlit LCD. 
The XiC425NB can display 16-color 

800- by 600-pixel graphics on an external 
CRT. Xi Computer offers customers a 30-
day money-back guarantee and on-site re-

placement within the one-year warranty 
period. 

mi 
Zenith Z-Note 325L 

rq 
and Z-Sport 325S I 

If looks are important to you, the Z-Note 
won't disappoint you. The rest of the sys-
tem isn't bad, either. The video is among 

the best we've seen, especially when run-
ning Windows. Battery life is over 4 hours. 
Most interesting is the fact that a network 
adapter is built in. Zenith offers an op-
tional Port Replicator, into which you plug 
all the cables you use for the desktop. 
When you bring in the Z-Note, you simply 
attach the Port Replicator, and you are 
ready to work. The Z-Note uses a 25-MHz 
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NOTEBOOK FEATURE COMPARISON 

The notebook PCs compared in this table are arranged by CPU type, beginning with I6-MHz 386-class systems and 
ending with 33-MHz 486 systems. The feature categories are grouped by value, portability, and suitability as a 
desktop replacement. (N/A = data not available at press time.) 

VALUE PORTABILITY 

System Price CPU Std. Min./max. Std. HD Overall Dimensions System Travel Durability Battery 
extras RAM (MB) (MB) rating (WxHxD) weight weight rating life (h:m) 

IBM PS/2 Note N51 SLC $2265 16/386SLC M,0 2/10 40 Fair 11.7 x 8.3 x 2.1 6.56 8.62 Good 1:19, NC 

DECpc 320P $1795 20/i386SX MO,W,TB,DS 2/8 40 Sat. 12.19 x 10 x 1.81 6.41 8.53 Good 3:37, NC 

Toshiba Satellite 71800 $1799 20/i386SX 2/10 60 Sat. 11.8 x 8.5 x 2.2 6.94 9.38 Sat. 4:25, NC 

Toshiba T2200SX $2599 20/i386SX 2/10 80 Poor 11.7 x8.3 x 1.6 5.66 8.41 Good 4:08, NMH 

Dell NL20 $1499 20/i386SL W,M 218 60 Good 11 x 8.3 x 1.8 6.19 8.72 Good 5:47, NC 

NEC UltraLite SU20 $2199 20/i386SL W 2/8 80 Fair 11 x 9 x 2.2 6.4 8.20 Sat. 3:42, NC 

Sharp PC-6781 $2599 20/1386SL TB 2/8 80 Poor 11 x 8.5 x 1.6 4.9 6.65 Sat. 1:06, NC 

ARC 3025 $1595 25/1386SX W,M 1/5 120 Good 11 x 8.6 x 2.1 6.78 9.18 Fair 3:38, NC 

CAF AquaLite-II $1495 25/i386SX W 2/8 80 Good 11 x 8.6 x 1.6 5.59 8.03 Sat. 2:41, NC 

Keydata Keynote $1395 25/1386SX M,W 2/5 80 Exc. 11.7 x 8.2 x 1.8 7.19 9.50 Sat. 1:41, NC 
386SX-25 

Mitsuba Ninja 386SX $1595 25/i386SX 2/8 80 Sat. 11 x 8.5 x2 7.28 10.35 Sat. 3:15, NC 

Swan 386SX/25 $1895 25/i386SX 2/8 60 Sat. 11 x8.5 x 1.8 5.81 8.00 Sat. 1:54, NC 

Zenith Z-Sport 325S $2199 25/1386SX 2/8 80 Sat. 11 x 8.5 x 1.9 6.22 9.00 Good 2:47, NMH 

Compaq Contura 3/25 $2099 25/i386SL 4/12 60 Sat. N/A 6.20 8.19 Good 3:18, NC 

Bondwell 386SUF $1699 25/1386SL U 2/8 60 Sat. 11.7 x 9 x 1.6 6.15 8.75 Sat. 4:52, NC 

Compaq LTE 386 $2799 25/i386SL 4/10 84 Fair 11 x 8.5 x 1.75 6.0 8.0 Sat. 3:54, NMH 
Lite/25 

Compaq LTE Lite/25 $4999 25/1386SL TEI,W 4/20 84 Good 11 x 8.5 x 2.1 6.45 8.45 Sat. 3:04, NMI-I 

Dell NL25 $1799 25/1386SL W,M 2/8 60 Good 11 x 8.5 x 1.8 6.13 9.01 Sat. 3:19, NC 

Dell 325N $2249 25/i386SL W,M 4/12 60 Sat. 11 x 8.5x 2.3 6.50 9.63 Good 5:48, NMH 

Dell 325NC $2899 25/1386SL W,M 4/12 60 Good 11 x 8.5 x 2.3 7.38 10.26 Good 4:51, NMH 

Epson NB-5L125 $2599 25/i386SL B 4/20 60 Fair 11.7x 9.25 x 2 7.2 9.10 Sat. 2:54, NC 

Grid 1660 $2995 25/1386SL W,TB 2/20 125 Fair 11.7x 8.7 x 1.7 5.94 7.69 Exc. 2:32, NMH 

IBM PS/note N45 SL $2295 25/i386SL 8,0 2/8 80 Sat. 12.4 x 8.2 x 1.8 6.81 9.61 Sat. 3:47, NC 

NCR 3170 $4449 25/1386SL TB,W,FM,FS 2/20 80 Poor 11 x 8.5 x 1.8 4.9 6.99 Good 3:00, NC 

NEC UltraLite SU25C $4599 25/1386SL W 2/10 80 Sat. 11.5 x 9 x2.4 7.5 9.30 Sat. 2:52, NC 

OSI Klonimus Lite $1950 25/i386SL W,M 2/8 60 Fair 11x8.5x2 7.81 10.50 Sat. 4:48, NC 

Zenith Z-Note 325L $2949 25/i386SL TB,NIC 4/12 85 Sat. 11.9 x 8.5 x 1.9 5.9 8.68 Good 4:06, NMH 

Zeos Color Notebook $2695 25/i386SL SS, WP, W 2/20 60 Good 11 x 8.5 x 2.1 6.84 9.21 Sat. 1:47, NCS 

MicroExpress NB925 $1899 25/i386SL 2/8 120 Sat. 12.2 x 9.5x 2.1 7.94 10.44 Good 3:50, NC 

Notestar NP-925 $1895 25/i386SL CMS 2/8 80 Sat. 12.2 x 9.5 x 2.1 8.00 10.56 Good 4:07, NC 

Anima 325XL $1999 25/Am386SXL 2/6 80 Fair 11 x 8.7 x 1.6 5.97 8.56 Sat. 2:57, NC 

BCC Avanti 025 $1995 25/Am386SXL W,FM,FS,TB, MO 4/8 85 Sat. 11 x 8.5 x 2.3 6.5 8.87 Sat. 2:15, NC 

Bi-Link Hyperbook $1495 25/Am386SXL 4/8 80 Good 11 x8.5 x 1.6 6.94 9.13 Sat. 2:52, NC/A 
2200SX 

Cube Horizon 325SXL $2150 25/Am386SXL FM,FS,W,TB 4/16 80 Sat. 11 x 8.5 x 2.1 5.22 7.66 Sat. 2:14, NC 

Dauphin 500-GT $1795 25/Am386SXL 2/16 80 Sat. 11 x 8.5 x 2.2 6.47 9.10 Good 2:39, NC 

Everex AGI Travelpro $2025 25/Am386SXL W,M 2/9 40 Poor 11 x 8.5 x 1.8 5.97 8.51 Sat. 1:36, NC 
SX/25 

Gateway Nomad $1995 25/Am386SXL W,M,IS,PMS 4/6 80 Good 11 x 8.5 x 1.8 5.81 8.25 Sat. 4:34, NC 
325SXL 

Insight 386SXL-25 $1499 25/Am386SXL M 4/8 86 Good 11 x 8.5 x 1.8 5.8 N/A Sat. 3.36, NC 

Noteable 386SXL-25 $1399 25/Am386SXL TB 1/12 60 Good 11.6 x 8.7 x 2.4 7.16 10.16 Sat. 3:27, NC 

Samsung NoteMaster $2199 25/Am386SXL 2/8 60 Sat. 11 x 8.5 1.8 5.91 8.10 Sat. 2:01, NC 
386S/25 

Veridata Execulite $1750 25/Am386SXL 2/8 60 Sat. 11 x 8.6 x 1.4 4.81 7.56 Sat. 2:16, NC 
386SXU25e 
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DESKTOP REPLACEMENT 

Overall B&W/color, Video Screen Readability Number Key Ind. page- External Internal Docking Overall 
rating shades/col. res. ext. size (in.) of keys travel control keys? ports expansion unit? rating 

Sat. B&W, 64 640 x 480 9.5 Sat. 84 Full Yes S,P,V,M,E FPU, M No Fair 

Sat. B&W, 16 640 x 480 8.5 Fair 84 Full Yes S,P,V,K FPU, M No Fair 

Sat. B&W, 64 640 x 480 9.5 Good 82 Full Yes S,P,V,M,K,KP FPU, M No Good 

Exc. B&W, 16 640 x 480 9.5 Good 82 Full Yes S,P,V,M,K,E FPU, M Yes Sat. 

Exc. B&W, 32 800 x 600 8.5 Exc. 85 Full Yes S,P,V,M,E FPU, M No Fair 

Sat. B&W, 32 800 x 600 9.5 Good 78 Abbrev. No S,P,V,K,KP,F,E,M FPU, M Yes Sat. 

Sat. B&W, 32 800 x 600 10 Good 79 Abbrev. No S,P,V,KP,E,B FPU, PCMCIA Yes Sat. 

Sat. B&W, 32 640 x 480 8.5 Sat. 84 Full Yes S(2),P,V,K,F FPU No Poor 

Good B&W, 64 800 x 600 10 Sat. 84 Full Yes S,P,V,M,E FPU, M No Sat. 

Sat. B&W, 16 640 x 480 9.5 Sat. 83 Abbrev. Yes S(2),P,V FPU No Poor 

Sat. B&W, 32 800 x 600 8.5 Sat. 80 Full No S,P,V,M,E FPU, M Yes Fair 

Good B8iW, 64 640 x 480 10 Sat. 80 Full No S,P,M,K FPU, M No Fair 

Good B&W, 64 800 x 600 9.5 Good 86 Abbrev. Yes S,P,V,M,K,E FPU, M Yes Good 

Good B&W, 64 640 x 480 9.5 Sat. 79 Full Yes S,P,M,KP FPU, M No Sat. 

Good B&W, 64 640 x 480 8.5 Sat. 80 Full No S,P,V FPU, M No Poor 

Exc. B&W, 64 640 x 480 9.5 Good 79 Full Yes S,P,V,K,KP,E,F FPU, M Yes Sat. 

Good C, 256 640 x 480 8.5 Exc. 78 Full Yes S,P,V,K,M,KP,E FPU, M Yes Good 

Good B&W, 32 800 x 600 9.5 Good 85 Full Yes S,P,V,M,K FPU, M No Fair 

Good B&W, 32 1024 x 768 9.5 Exc. 85 Full Yes S,P,V,M,K FPU, M No Sat. 

Sat. C, 256 1024 x 768 9 Fair 85 Full Yes S,P,V,M,K FPU, M No Good 

Sat. B&W, 64 640 x 480 9.5 Fair 82 Full Yes S,P,V,K,KP,M,E FPU, M Yes Good 

Exc. B&W, 64 640 x 480 10 Good 84 Full Yes S,P,V,M,K FPU, M Yes Good 

Sat. B&W, 32 640 x 480 10 Sat. 85 Full Yes S,P,V,M,K FPU, M No Sat. 

Exc. B&W, 32 640 x 480 9.5 Good 78 Abbrev. No S,P,V,M,E,F PCMCIA Yes Sat. 

Fair C, 256 800 x 600 9.5 Exc. 78 Abbrev. No S,P,V,M,K,KP,F,E FPU, M Yes Good 

Sat. B&W, 64 640 x 480 9.5 Sat. 83 Full Yes S,P,V,K,F,E FPU No Fair 

Good B8iW, 64 800 x 600 9.5 Good 82 Abbrev. Yes S,P,V,K,E,N FPU, M Yes Good 

Sat. C, 256 800 x 600 9 Good 85 Abbrev. Yes S,P,V,M FPU, M No Good 

Fair B&W, 64 800 x 600 10 Good 83 Full Yes S(2),P,V,K,E FPU, PM No Fair 

Fair B&W, 64 640 x 480 10 Good 83 Full Yes S(2),P,V,K FPU, PM No Fair 

Good B&W, 64 800 x 600 9.5 Sat. 84 Full Yes S,P,V,M,K,E FPU, M Yes Fair 

Good B&W, 32 640 x 480 10 Fair 80 Full Yes S,P,V,M FPU No Fair 

Good B&W, 32 800 x 600 9 Sat. 80 Full No S,P,V,M,K,SCSI FPU No Sat. 

Good B&W, 64 800 x 600 9.5 Sat. 86 Full Yes S,P,V,M,K FPU No Good 

Good B&W, 32 800 x 600 10 Sat. 80 Full No S(2),P,V,M,F,E FPU, M Yes Good 

Good B&W, 64 800 x 600 8.5 Sat. 81 Abbrev. Yes S,P,V,M,K FPU, M No Poor 

Exc. B8iW, 64 800 x 600 10 Sat. 79 Abbrev. No S,P,V,M,E,KP FPU, M No Fair 

Good B&W, 64 N/A 10 Good 80 Abbrev. No S,P,V,M,K,KP FPU, M No Sat. 

Fair B&W, 64 800 x 600 10 Sat. 80 Full Yes S,P,V,M,K,E,SC FPU, M Yes Fair 

Good B&W, 64 640 x 480 10 Sat. 80 Full No S,P,V,M,K FPU, M No Fair 

Good B&W, 32 800 x 600 8.5 Good 79 Abbrev. No S,P,V M, PM No Fair 
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System 

VALUE 

Price CPU Std. 
extras 

PORTABILITY 

Min./max. Std. HD Overall Dimensions System Travel Durability Battery 
RAM (MB) (MB) rating (WxHxD) weight weight rating life 

Acma 386DX/33 $2299 33/i386DX 
Executive Notebook 

MicroExpress NBDX33 $2495 33/i386DX 

Amrel MLT386DXL-33 $1995 33/Am386DXL 

TI TravelMate 4000 $2499 16/i486SX 
WinSX 

Altima 420 $2499 20/i486SX 

First International Leo $1700 20/i486SX 
PhD 

Gateway Nomad 
420SXL 

Tandy 4800 HD $2499 20/i486SX 

Tandy 3800 HD $1799 20/Cx486SLC 

Mitsuba Ninja 486 $2125 25/i486SX 

TI TravelMate 4000 $2799 25/i486SX 
WinSX/25 

Toshiba T4400 SX/LCD $3399 25/i486SX 

Toshiba 74400S XC 80 $5499 25/i486SX 

CompuAdd Express $2245 25/Cx486SLC 
425CXL 

PC Brand NB 
486/SLC 

$1995 25/Cx486SLC 

Wyse Decision Mate $2299 25/Cx486SLC 
486SLC 

XIC425N13 $1649 25/Cx486SLC 

ALA Ranger $2495 25/i486DX 
MC4SX/25 120 

Gateway Nomad $2995 25/i486DX 
425DXL 

TI TravelMate $3299 25/i486DX 
4000 WinD)U25 

Amrel MLT486DXU $2795 33/i486DX 

Aquiline 3500 $2695 33/i486DX 

Compudyne 4DX/33 $2999 33/i486DX 

Ergo NoteBrick 486 $2995 33/i486DX 

W,FM,CS 

CS,CMS,TB 

W,PMS,U 

4/16 120 Exc 

4/8 

4/8 

4/8 

120 

80 

80 

Exc 

Exc 

Good 

4/20 80 Sat 

4/16 80 Good 

$2495 20/i486SX W,TB,M,IS,PMS 4/20 

W,CS 4/20 

W,CS 2/4 

4/20 

W,M,PMS,U 4/20 

TB,B,FS 

W,FTS,S 

PMS 

W,M,IS,PMS 

W,M,PMS,U 

CS,CMS,TB 

TB,W,PIM 

W,M,FCS 

2/10 

4/20 

4/16 

80 Exc 

60 

60 

80 

120 

80 

80 

80 

Good 

Fair 

Sat 

Good 

Fair 

Sat, 

Sat. 

2/16 120 Good 

4/16 80 Sat. 

11 x 8.6 x2 8.56 12.5 Sat. 1:41, NC 

11.6 x 8.7 x 2.3 

11.6 x 8.7 x2.3 

11x 8.5 x 1.8 

11x 8.7x1.6 

11.4 x 11x 1.9 

7.56 

7.56 

5.59 

10.63 

10.63 

8.03 

Good 

Good 

Sat. 

3:53, NC 

3:09, NC 

4:16, NC 

6.63 9.28 Sat. 2:32, NC 

6.84 9.71 Sat. 1:39, NC 

11 x 8.5 x1.8 5 8 7.89 Sat. 4:24, NC 

11x 8.5 x 1.6 

12.2 x10 x 1.7 

11x8.6 x1.8 

11 x 8.5 x 1.8 

11 2 x8.3x2.2 

11.7 x8.3 x2.2 

11 x 8.5 x2 

5.97 

6.19 

6.91 

5.63 

7.25 

7.75 

5.22 

9.16 

7.59 

9.00 

8.07 

10.97 

11.81 

7.69 

Good 

Sat. 

Sat. 

Sat. 

Good 

Good 

Fair 

2:53, NC 

2:26, NC 

1:56, NC 

4:23, NC 

4:42, NC 

3:53, NC 

2:50, NC 

11 x 8.7 x 2.1 6.91 10.54 Sat. 1:55, NC 

11 x 8.6 x1.45 4.81 7.94 Sat. 1:35, NC 

1/5 80 Good 11.6 x 8.7 x 2.4 7.34 

4/16 60 Exc. 11.75x 8.5 x2.3 7.5 

4/20 120 Good 

4/20 120 Sat 

4/32 

4/16 

4/20 

4/16 

130 Good 

120 Good 

127 Sat 

170 Sat 

10.25 Sat. 2:38, NC 

10.97 Good 2:41, NMH 

11 x 8.5 x1.8 5.81 8.25 Sat. 3:52, NC 

11 x 8.5 x 1.8 5.63 8.07 Sat. 4:27, NC 

11.6 x 8.7 x 2.4 

11 x8.6 x2 

11x8.7 x1.6 

11.2 x 10.2 x 2.2 

7.19 

8.56 

6.25 

8.7 

10.23 

12.50 

N/A 

12.30 

Sat. 

Sat. 

Sat. 

Exc. 

2:48, NC 

2:24, NC 

2:00, NC 

1:42, NC 

Standard Extra Key 
B = extra battery 
CMS = contact management software 
CS = communications software slot 
DS = diagnostic software 

FCS = file compression software 
FM = fax modem 
FS = fax software 
IS = integrated software 

Intel 386SL CPU. 
The 6.22-pound Zenith Z-Sport 325S, 

which is based on a 25-MHz Intel 386SX 
CPU, is sleek, decidedly handsome, and 
built like a tank. Standard equipment in-
cludes 2 MB of memory, an 86-key tactile 
keyboard, and a 9.5-inch backlit LCD. 
Other features include a system-expansion 
bus and a suspend/resume mode that main-
tains main memory for up to an hour after 
the main battery has discharged. At $2199, 
this high-quality notebook is a best buy 
among the systems that we reviewed for 
this article. 

M = mouse 
MO = modem 
NIC = network interface card 
O = OS/2 

Zeos Color Notebook 
Mail-order vendor Zeos International has 
chosen the road less traveled with its 
newest model, which is called simply the 
Color Notebook. At $2695, the Color 
Notebook features a 25-MHz Intel 386SL 
CPU, 2 MB of RAM, and a 60-MB hard 
drive. 

Preloaded with Windows 3.1 and a host 
of bundled software, the Color Notebook 
comes with shrink-wrapped copies of Lo-
tus 1-2-3 for Windows and Lotus Ami Pro 
3.0, a full-featured Windows word pro-
cessor. The Color Notebook sports an at-

E--3 

PIM = personal information manager 
PMS = power management software 
S = security kit 
SS = spreadsheet 

TB = trackball 
U = utilities 
W = Windows 
WP = word processor 

tractive case and a logically designed key-
board that provides excellent typing ac-
tion. 
However, like many passive-matrix 

color LCDs, the Zeos Color Notebook's 
screen serves up only minimal brightness 
and contrast sensitivity when you are view-
ing monochrome text, and it delivers 
slightly muted screen colors. The Color 
Notebook deserves high marks for overall 
quality and workmanship, though. The 
bundled software makes this system a bar-
gain for those who yearn for a color note-
book with an affordable price tag. We 
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DESKTOP REPLACEMENT 

Overall B&W/color, 
rating shades/col. res. ext. size 

Video Screen Readability Number 
of keys 

Key Ind. page 
travel cont. keys? 

External Internal Docking Overall 
ports expansion unit'? rating 

Fair B&W, 32 800 x 600 9 

Sat 

Sat 

Exc 

B&W, 64 

B&W, 64 

B&W, 64 

Sat 82 Abbrev. No S(2),P,V,K,KP FPU, M Yes Sat 

800 x 600 9 Good 83 Full No 

800 x 600 10 Good 83 Full No 

800 x 600 10 Good 79 Abbrev. No 

Good B&W, 64 800 x 600 9.5 

Sat. B&W, 16 800 x 600 9.5 

Exc B&W, 64 1024 x 768 10 

Good 

Sat. 

Sat. 

Exc. 

Sat. 

Fair 

Sat. 

B&W, 64 

B&W, 32 

B&W, 32 

B&W, 64 

B&W, 64 

C, 256 

B&W, 64 

800 x 600 

640 x 480 

800 x 600 

1024 x 768 

640 x 480 

640 x 480 

640 x 480 

9.5 

9 

10 

10 

9.5 

8.5 

9.5 

Sat. B&W, 32 640 x 480 9 

Good B&W, 32 800 x 600 8.5 

Fair B&W, 64 800 x 600 10 

Sat. B&W, 32 800 x 600 9 

Exc. B&W, 64 1024 x 768 10 

Exc. B&W, 64 

Fair 

Fair 

Sat. 

Poor 

B&W, 64 

B&W, 32 

B&W, 64 

B&W, 32 

Sat 

Sat 

85 Full Yes 

80 Full No 

Good 79 Abbrev. No 

Good 

Sat 

Sat 

Good 

Good 

Exc. 

Good 

84 Full Yes 

84 Full Yes 

80 Full No 

79 Abbrev. No 

82 Full Yes 

82 Full Yes 

84 Full Yes 

Good 81 Full No 

Sat 

Sat 

Good 

79 Abbrev. Yes 

80 Full No 

82 Full Yes 

Good 79 Abbrev. No 

1024 x 768 10 Good 79 Abbrev. No 

1024 x 768 

640 x 480 

800 x 600 

800 x 600 

10 

9 

10 

9 

Sat 

Sat 

Good 

Sat 

85 Full Yes 

82 Abbrev. Yes 

84 Abbrev. Yes 

82 Full Yes 

S(2),P,V,K,SC,E 

S(2),P,V,K,SC 

S,P,V,M,E 

S,P,V,M,K,E 

S(2),P,V,E 

S,P,V,E,M,KP,K 

S,P,V,K 

S,P 

S,P,M,E 

S,P,V,M,E 

S,P,V,E,K,M 

S,P,V,M,K,E 

P,S,V,M,K 

FPU, M 

FPU, M 

FPU, M 

FPU 

FPU. M 

FPU, M 

FPU. M 

FPU. M 

Yes 

Yes 

Yes 

Yes 

No 

Sat 

Sat 

Sat 

Good 

Fair 

No Good 

No 

No 

No 

Yes 

Yes 

Yes 

No 

Good 

Poor 

Sat. 

Good 

Good 

Exc 

Good 

S(2),P,V,K FPU, M Yes Sat. 

S,P,V,M FPU, M, PM No Fair 

S,P,V,M,SC,E FPU, M Yes Good 

S,P,V,K,M,E,SC CPU, M, SCSI Yes Good 

S,P,V,M,E,K,KP 

S,P,V,M,E 

S,P,V,M,K,E 

S(2),P,V,K,E 

S,P,V,E 

S(2),P,V,E 

FPU M 

No Good 

Yes Good 

Yes 

Yes 

Yes 

Yes 

Good 

Sat 

Good 

Good 

Battery Key 
A = alkaline 
NC = nickel cadmium 
NMH = nickel metal hydride 

External Port Key 
B = extra battery 
E = expansion slot 
F = floppy drive 
K = keyboard 

could not measure the Color Notebook's 
battery life with its power management 
enabled. 

Best Bets 
From among the systems we tested, several 
clear favorites emerged, each for differ-
ent reasons. For color systems, the Toshi-
ba T4400SXC80 has a slight edge over 
the new Compaq LTE Lite/25. The Toshi-
ba's screen is brighter, and the system itself 
is well designed. The Compaq is $500 less, 
but it uses a 386SX CPU rather than a 
486SX. 

KP = keypad 
M = mouse 
N = network adapter 
P = parallel 

S = serial 
SC = scanner 
SCSI = SCSI 
V = extended video 

The similarly designed Gateway and TI 
systems are remarkably well balanced, of-
fering good performance in very portable 
packages. The TI line is available with an 
optional docking unit, which turns the 
more powerful versions into good desk-
top replacements. 

Zenith offers some valuable innova-
tions, such as built-in LAN connectivity, 
with its new, redesigned notebooks. The 
Z-Sport in particular is a system that's both 
portable and powerful, and it's reasonably 
priced. 

Along with the 486-based Gateway and 

Internal Expansion Key 
CPU = upgradable CPU 
FPU = math coprocessor 
M = modem 

PCMCIA = PCMCIA slot 
PM = personality module 
SCSI = SCSI 

TI systems, the ALR Ranger offers ex-
ceptional performance for both DOS and 
Windows users, and it is one of the few 
notebooks we reviewed that has an upgrad-
able CPU. 

Michael Nadeau is a BYTE senior editor. 
You can reach him on BIX as "miken." 
John Wolfskill is a freelance writer and 
president of Powertrain Development, a 
New Hampshire—based company special-
izing in multimedia and retail point-of-
sale advertising software. You can reach 
him on BIX do "editors." 
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IBM PS/2 Note N51 SLC 

DECpc 320P 

Toshiba Satellite T1800 

Toshiba T2200SX 

Dell NL20 

NEC UltraLite SU20 

Sharp PC-6781 

ARC 3025 

CAF AquaLite-II 

Keydata Keynote 386SX-25 

Mitsuba Ninja Notebook 386SX 

Swan 386SX/25 

Compaq Contura 3/25 

Bondwell 386SUF 

Compaq LTE 386 Lite/25 

Compaq LTE Lite/25 

Dell NL25 

Dell 325N 

Dell 325NC 

Epson NB-SU25 

Grid 1660 

IBM PS/note N45 SL 

NCR 3170 

NEC UltraLite SU25C 

QSI Klonimus Lite 

Zenith Z-Note 325L 

Zenith Z-Sport 325S 

Zeos Color Notebook 

MicroExpress NB925 

Notestar NP-925 

Altima 325XL 

BCC Avanti 025 

Bi-Link Hyperbook 2200SX 

Cube Horizon 325SXL 

Dauphin 500-GT 

Everex AGI Travelpro SX/25 

Notebooks grouped by CPU 

DOS overall 

Did not complete 

Windows overall 

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 40 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 

Benchmarks continued on next page 
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Gateway Nomad 325SXL 

Insight 386SXL-25 

Noteable 386SXL-25 

Samsung NoteMaster 386S/25 

Veridata Execulite 386SXLJ25e 

Acma 386DYJ33 

MicroExpress NBDX33 

Amrel MLT386DXL-33 

TI TravelMate 4000 WinSX 

Altima 420 

First International Leo PhD 

Gateway Nomad 420SXL 

Tandy 4800 HD 

Tandy 3800 HD 

Mitsuba Ninja 486 

TI TravelMate 4000 WinSX/25 

Toshiba T4400 SX/LCD 

Toshiba T4400SXC80 

CompuAdd Express 425CXL 

PC Brand NB 486/SLC 

Wyse DecisionMate 486SLC 

XiC425NB 

ALR Ranger MC4SX/25 120 

Gateway Nomad 425DXL 

TI TravelMate 4000 WinDX/25 

Amrel MLT486DXU 

Aquiline 3500 

Compudyne 4DX/33 

Ergo NoteBrick 486 

Notebooks grouped by CPU 

Windows overall 

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 

All results are indexed, and higher numbers indicate better performance. For each 
index in the DOS and Windows tests. a Toshiba T2200SX running DOS 5.0 
and Windows 3.0 = 1. 
BYTE's application performance suite measures the performance you can 

expect to see running a given application category under a given operating en-
vironment. We test under two environments: DOS 5.0 and Windows 3.0. We test 

three application categories for each environment, running test scripts using 
the following programs: Word Processing: WordPerfect 5.1 and Lotus Ami Pro 
2.0; Spreadsheet: Lotus 1-2-3 release 2.3 and Microsoft Excel 3.0a; and 
Database: Software Publishing Superbase 4 version 1.3 and Borland dBase 
IV. The data files and test scripts are available from BYTE. 

7'he benchmark inde.ves shown Itere represent each system's overall ped Ormance running DOS and Windows. The baseline 

machine, a Toshiba T2200SX, has an index of!. A DOS score ()f2.5. therefOre, means the notebook in question runs DOS 
applications an average 42.5 tiznes faster than the T2200SX. 
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PORTABILITY PRODUCT GUIDE 

COMPANY INFORMATION 

Acma Computers, Inc. 
(800) 456-1818 
(510) 623-1212 
fax: ( 510) 623-0818 
Circle 1271 on Inquiry Card. 

Advanced Logic Research, Inc. 
(800) 444-4257 
(714) 581-6770 
fax: ( 714) 581-9240 
Circle 1272 on Inquiry Card. 

Altima Systems, Inc. 
(800) 356-9990 
(510) 356-5600 
fax: (510) 356-2408 
Circle 1273 on Inquiry Card. 

American Research orp. 
(800) 346-3272 
(213) 265-0835 
fax: (213) 265-1973 
Circle 1274 on Inquiry Card. 

Amrel Technology, Inc. 
(800) 882-6735 
(818) 575-5110 
fax: ( 818) 575-0801 
Circle 1275 on Inquiry Card. 

Aquiline, Inc. 
(800) 377-3322 
(716) 626-0315 
fax: (716) 626-154 I 
Circle 1276 on Inquiry Card. 

Beaver Computer orp. 
(800) 827-4222 
(408) 944-9000 
fax: (408) 944-0657 
Circle 1277 on Inquiry Card. 

Bi-Link Computer, Inc. 
(800) 888-5369 
(310) 692-5345 
fax: (310) 695-9623 
Circle 1278 on Inquiry Card. 

Bondwell Industrial Co., Inc. 
(800) 288-4388 
(510) 490-4300 
fax: (510) 490-5897 
Circle 1279 on Inquiry Card. 

CAF Computer Corp. 
(818) 369-3690 
fax: (818) 369-3692 
Circle 1280 on Inquiry Cord. 

Compaq Computer Corp. 
(800) 345-1518 
(713) 370-0670 
fax: (713) 378-1443 
Circle 1281 on Inquiry Card. 

CompuAdd E‘p css 
(800) 925-3000 
(512) 219-1800 
fax. (5)2) 219-2890 
Circle 1282 on Inquiry Card. 

Compudyne Direct 
(800) 932-2667 
(214) 702-0055 
fax: (214) 702-0300 
Circle 1283 on Inquiry Card. 

Cube Computer Corp. 
(800) 522-2823 
(914) 592-8282 
fax: (914) 592-3482 
Circle 1284 on Inquiry Card. 

Dauphin Technology, Inc. 
(800) 782-7922 
(708) 627-4004 
fax: (708) 627-7618 
Circle 1285 on Inquiry Card. 

Dell Computer Corp. 
(800) 426-5150 
(512) 338-4400 
fax: (512) 338-8700 
Circle 1286 on Inquiry Card. 

Desktop Direct 
Digital Equipment Corp. 
(508) 264-7485 
fax: (508) 264-7133 
Circle 1287 on Inquiry Card. 

Epson America, Inc. 
(800) 922-8911 
(310) 782-0770 
fax: (310) 782-5220 
Circle 1288 on Inquiry Card. 

Ergo Computing 
(800) 633-1925 
(508) 535-7510 
fax: (508) 535-7512 
Circle 1289 on Inquiry Card. 

Everex Systems, Inc. 
(800) 821-0806 
(510)498-1111 
Circle 1290 on Inquiry Card. 

First International Computer, 
Inc. 
(510) 475-7885 
fax: (510) 475-5333 
Circle 1291 on Inquiry Card. 

Gateway 2000 
(800) 523-2000 
(605) 232-2000 
fax: (605) 232-2023 
Circle 1292 on Inquiry Card. 

Grid Systems Corp. 
(800) 222-4743 
(510) 656-4700 
fax: (510) 683-9895 
Circle 1293 on Inquiry Card. 

IBM Corp. 
(800) 772-2227 
Circle 1294 on Inquiry Card. 

Insight Computers 
(800) 755-9628 
(602) 350-1176 
fax: (602) 350-1182 
Circle 1295 on Inquiry Card. 

Keydata International, Inc. 
(800) 486-4800 
(908) 755-0350 
fax: (908) 756-7359 
Circle 1296 on Inquiry Card. 

MicroExpress 
(800) 989-9900 
(714) 852-1400 
fax: (714) 852-1225 
Circle 1297 on Inquiry Cord. 

Mitsuba Corp. 
(800) 648-7822 
(714) 392-2000 
fax: (714) 392-2021 
Circle 1298 on Inquiry Cord. 

NCR Corp. 
Notebook Computing Business 
Unit 
(908) 302-5800 
fax: (908) 469-4578 
Circle 1299 on Inquiry Cord. 

NEC Technologies. Inc. 
(800) 388-8888 
(508) 264-8000 
fax: (508) 264-8764 
Circle 1300 on Inquiry Card. 

Noteable Computers, Inc. 
(800) 274-4124 
(714) 964-1837 
fax: (714) 968-4338 
Circle 1301 on Inquiry Card. 

Notestar Computers, Inc. 
(908) 651-8686 
fax: (908) 651-0666 
Circle 1303 on Inquiry Card. 

PC Brand 
(800) 722-7263 
(805) 378-6069 
fax: (805) 378-7801 
Circle 1304 on Inquiry Card. 

QSI Corp. 
(800) 347-5500 
(718) 834-4545 
fax: (718) 834-5318 
Circle 1305 on Inquiry Card. 

Samsung Electronics America, 
Inc. 
Information Systems Division 
(800) 446-0262 
(201) 229-4000 
fax: (201) 229-4047 
Circle 1306 on Inquiry Card. 

Sharp Electronics Corp. 
(800) 237-4277 
(201) 529-9600 
Circle 1307 on Inquiry Card. 

Swan Technologies 
(800) 468-9044 
(814) 234-2236 
fax: (814) 237-4450 
Circle 1308 on Inquiry Card. 

Tandy Corp. 
(817) 390-3011 
Circle 1309 on Inquiry Card. 

Texas Instruments, Inc. 
Information Technology Group 
(800) 527-3500 
fax: (817) 774-6751 
Circle 1310 on Inquiry Card. 

Toshiba America Information 
Systems, Inc. 
Computer Systems Division 
(800) 334-3445 
(714) 583-3000 
Circle 1311 on Inquiry Card. 

Veridata Research, Inc. 
(818) 303-0613 
fax: (818) 303-0626 
Circle 1312 on Inquiry Card. 

Wyse Technology, Inc. 
(800) 438-9973 
(408) 473-1200 
fax: (408) 473-1222 
Circle 1313 on Inquiry Card. 

Xi Computer Corp. 
(800) 432-0486 
(714) 498-0858 
fax: (714) 492-6571 
Circle 1314 on Inquiry Card. 

Zenith Data Systems 
(800) 553-0331 
(708) 808-5000 
fax: (708) 808-4434 
Circle 1315 on Inquiry Card. 

Zeos International. I tic. 
(800) 423-5891 
(612) 633-4591 
fax: (612) 633-1325 
Circle 1316 on Inquiry Card. 
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Introducing 
ZaDIRECT. 
We're your 
direct line to 
Zenith 
Data 
Systems. 

Dennis Lubash, 
ZaDIRECT 
Sales Associate. 
"How may I help 
you today?" 

• 



Starting today, buying PCs direct is changed forever. ZaDIRECT from 

Zenith Data Systems is as different from ordinary 

direct buying as night is from ... well, you know. What 

makes it different is what we call Thinking Ahead, and 

it's part of everything we do at Zenith Data Systems 

For starters, ZADIRECT helps you buy our innovative and award 

winning new Z series at remarkably low ZADIRECT prices 

ZaDIRECT offers you intelligent life at the end of the 

telephone. Our professional PC consultants are not just 

ZBDI RECT. 

Consultants 
not clerks. 

Our training 
puts our 

sales consultants 
head and 

shoulders above 
the rest. 

e 

Ce 

e e 



order takers like many tele-clerks 

du jour. 7,DIRECT consultants 

--p- can provide you L- lil 

• 

r-- 

ma with a complete net-

eme. working solution 
that includes note-

books and desktops, servers 

and monitors. 

We've even rethought serv-
Thomas Hampton 
Z•DIRECT Account 

ice, creating a program so „Th E e uPovessibils 
are endless." 

exceptional, two pages of this ad are 

devoted to it. 7,DIRECT has 

the PCs you want to buy, 

the way you want to buy 

them. As  we said, it's all part 

of Thinking Ahead and it's called ZADIREC'T. 

"We have 
your 

complete 
networking 
solution." 

•••• r...••••• 

`Pass ;be budget 
feldeç please.'... 

The Z•NOTE 

"`% 

eekcsi. 

ZuNOTE"" 325Lc 
"Incredible color and price" 

• Intel'" 25 MHz i386'" SL 
• 4MB RAM, user expandable to 12MB 
• 120MB hard drive 
• MS-DOS" 5.0 and Microsoft Windows"' 
3.1 pre-installed 
• Logitece TrackMari portable mouse 
• 8.4" active matrix color VGA LCD, 
simultaneous video support 
• 3.5" 1.44MB floppy drive 
• 8.5" x 11.9" x 2.1': only 6.5 pounds 
• Rapid-charge nickel metal-hydride battery 
for up to 2.5 hours continuous use or up to 
6.5 hours under rest-resume conditions* 
• Etherner-coenpatible high-speed 
communication port for LAN 
connectivity 
• Pre -installed network client 
software for NovaIr NetWare; 
Microsoft LAN Manager,' Banyan' 
VINES' 
• Optional READYDESK' Port Replicator ( $ 107 ) 

$4699 
Battery life depends on application used, power 
management features selected and peripherals 
attached. 

ZuSTATIONr" 433Dh 
"The best for less" 

• Intel 33 MHz i486'° DX ( upgradable) 
• 4MB RAM expandable to 64MB 
• 200MB hard drive pre-installed and optimized 
with MS-DOS 5.0 and Microsoft Windows 3.1 
• Super VGA color monitor, 1024x768 
upgradable to 256 colors 
• Pre-installed network client 
software for Novell NetWare, 
Microsoft LAN Manager, Banyan 
VENUS 
• Ethernet compatible high-speed 
communication port for LAN 
connectivity 
• 3.5" 1.44MB floppy drive 
• State-of-the-art modular "snap-in"system 
design with 4 ISA slots 
• Module sockets or SCSI and WAM 
(Windows Accelerator Module) 
• Flash ROM BIOS 
• Dual password security protection 
• Serial, parallel, mouse, keyboard, video 

ports 
• Microsoft mouse 
• One-year limited warranty and on-site 
service included with extended Z•CARE"' 

service available 

$2599 
ZBSERVER" 450DE 

"Top of the Une" 
• Intel 50 MHz i486DX—the fastest 
processor in its class! 
• 8KB internal and 256KB write-back cache 
• 8MB RAM expandable to 192/viB 
• 500MB SCSI-2 hard drive 
• VGA monochrome monitor 
• 8 EISA expansion slots ( 7 open) 
• 2 serial, 1 parallel, 1 keyboard, 1 mouse port 
• 512KB of video RAM for Super VGA 
• SCSI cable/power distribution board included 
• 384-watt power supply 
• 1.44MB floppy disk drive 
• Three 5.25"1-IH accessible bays 
• Eight 3.5" hard disk bays 
• Multiple security features 
• LCD status display 
• Flash ROM BIOS 
• One-year limited warranty and on-site 
service included with extended Z.CARE 
service available 

$7499 

Not just direct, ZeDIRECT 
1-800-582-0527 



Our Z series makes the fu-

ture ever so clear, because 

"With Z series 

from ZBDIRECT, 

your future 

is built Me 

we've anticipated your 

needs with a totally re-

thought and re-

designed line of 

notebooks, desk-

top PCs, servers and monitors. 

You will enjoy an unprecedented range of upgradability That's 

Investment Protection, the cornerstone for Thinking Ahead. \I AN AGER 

Next move? Integrated 

Connectivity with pre-

installed client software for the 

three leading networking sys-

tems and Ethernet-compatible, 

1E1
high-speed communi-• 

cation pipes. Third, Z 
MKRosovr® 
WINDOWS,. 
REUNFO RUN series includes easy to configure connections and optimized, 

We'll direct 
you to 

the future. 
Just call for 
reservations. 



pre-installed MS-DOS and Microsoft 

Windows 3.1 on most models. Finally, 

ZDS also believes a blue chip 

Mailbag 
13 1\1 1\ 

1 1 \ I S 

concept deserves nothing less than 

blue chip components. Intel for microproc-

essors. ConnerTM for hard C en rilljER 

drives. And the software giants: Novell. 

Microsoft. Banyan. 

That's what Thinking Ahead is all about. 

48 Hour 

delivery 

on all 

featured 

products-

Z.STATION 

• 

ZeNOTE 32SL 
"Network ready notebook" 

• Intel 25 MHz i386SL 
• 4MB RAM expandable to 12MB 
• 85MB hard drive with MS-DOS 5.0 and 
Microsoft Windows 3.1 pre-installed 
• Logitech TrackMan Portable mouse 
• 9.5" black-on-white LCD, upgradoble to 
active matrix color, 640 x 480 VGA with 
support for 64 grey shades; and simultaneous 
video support 
• 3.5" 1.44MB floppy drive 
• 8.5" x 11.9" x 1.9," only 5.9 pounds 
• Rapid-charge nickel metal-hydride battery 
for 4 hours" continuous use or up to 10 hours" 
under rest/resume condition 
• Ethernet-compatible high-speed 
communication port for LAN 
connectivity 
• Pre-installed network client 
software for Novell Net Wore, 
Microsoft LAN Manager, Banyan 
VINES 
• 82-key keyboard with 12 full-size function 
keys 

$2699 
'Battery life depends on application 
used, power management features 
selected and peripherals attached. 

ZNSTATION- 425Sn 
"i486 level networking" 

• Intel 25 MHz 14865X ( upgradable) 
• 4MB RAM expandable to 64MB 
• 80MB hard drive pre-installed and optimized 
with MS-DOS 5.0 and Microsoft Windows 3.1 
• Super VGA color monitor, 1024x768 
upgrodoble to 256 colors 
• Pre-installed network client software 
for Novell NetWare, Microsoft LAN 
Manager, Banyan VINES 
• Ethernet-compatible high-speed 
communication port for LAN 
connectivity 
• 3.5" 1.44MB floppy drive 
• State-of-the-art modular "snap-in" system 
design with 2 ISA slots 
• Module sockets or SCSI and WAM 
(Windows Accelerator Module) 
• Flash ROM BIOS 
• Dual password security protection 
• Serial, parallel, mouse, keyboard, video 
ports 
• Microsoft mouse 
• One-year limited warranty and on-site 
service included with extended Z•CARE 
service available 

$1999 
ZuSERVER 42 5SE 

"Entry Level" 
• Intel 25 MHz 1486SX 
• 4MB RAM expandable to 192MB 
• 300MB SCSI-2 hard drive 
• VGA monochrome monitor 
• 8 EISA expansion slots ( 7 open) 
• 2 serial, 1 parallel, 1 keyboard, 1 mouse port 
• 512KB of video RAM for Super VGA 
• 384-watt power supply 
• 1.44MB floppy disk drive 
• Three 5.25" HH accessible bays 
• Eight 3.5" hard disk bays 
• Multiple security features 
• Flash ROM BIOS 
• One-year limited warranty and on-site 
service included with extended Z•CARE 
service available 

$4999 

Z best price is DIDIRECT 
1-800-582-0527 



We build the Z series products to be so reliable, it's possible they may 

"Z•CARE 

service. 

As much as 

you want, 

as little as 

you need." 

never need service. They leave our state-of-the-art 

manufacturing facility in St. Joseph, Michigan only 

after passing rigorous quality control tests. Then we 

provide what may be the best customer and technical 

service assistance in the business. We offer over 400 autho-

rized service centers in North America and more than 2,000 

— service reps around the world. There's 

n-site service for all of our desktop PCs the 

next business day. Choose 48 Hour Repair-

Announcing 
our 

ZBCARE 
Service 
Umbrella. 



and-Return or carry-in service for 

portables. If this service sounds 

good, read on. It gets even better. 

ZaCARE also offers optional sup-

port upgrades including network planning, 

start up, operation and 

expansion services. 

Our service is so good 

we can keep your net-

work operational even if 

there is a variety of PCs or 

software in place. Best of all, you can choose 

as much or as little ZrCARE as you want. And 

if you have comments or questions on prod-

ucts or need technical assistance, our Cus-

tomer Assistance Center is open 7AM-11PM 

(CST), Mon-Fri. Call 1-800-CARE 

360. With ZioCARE you're assured 

of getting all the attention and 

service you deserve whether you 

have one PC or an office full. 

That's Thinking Ahead. 

ZBSPORT 

95% 

95% of calls 
to the ZDS 
Customer 
Assistance 
Center 

enjoy one call 
problem 
resolution 

111371ZDS 620n1 
"Entry level i386SL notebook" 
• Intel 20 MHz ¡3865L 
• 2MB RAM expandable to 8MB 
• 60MB hard drive 
• 3.5" 1.44MB floppy drive 
• MS-DOS 5.0 pre-installed 
• 85-key full-travel keyboard 
• 9.5" VGA black-on-white display 
• 8.5" x 11" x 1.9", 6.5 lbs. 
• 3 hour average battery life* 

$1499 

ZeSPORT 3255 
"Low cost and expandable" 

• Intel 25 MHz 13865X 
• 60MB hard drive with MS-DOS 5.0 
pre-installed 
• 2MB RAM expandable to 8MB 
• 9.5" black-on-white edgelit LCD 
640 x 480 VGA with 64 grey shades, 
simultaneous video support 
• 3.5" 1.44MB floppy drive 
• 8.5"x 11" x 1.9", only 6.0 pounds 
• Up to 2.5 hours battery life* 
• 86-key keyboard with dedicated cursor 
and function keys 
• Serial, parallel, external video, mouse ports 

• Optional ZDS docking unit 

$1899 

ZoNOTE 320Lb 
"Our lowest price Z■1110TE" 

• Intel 20 MHz i3865L 
• 2MB RAM expandable to 12MB 
• 60MB hard drive 
• MS-DOS 5.0 pre-installed 
• 3.5" 1.44MB floppy drive 
• 9.5" black-on-white VGA display 
upgradable to active-matrix color 
• Serial port, enhanced parallel, video 
port, mouse/keypad/keyboard port 
• One internal modem socket 
• NiCad battery pack for up to 3.5 
continuous or up to 9-hours charge* 
• 8.5" x 11.9" x 1.9, 5.7 lbs. with 
battery 

$1899 
Battery life depends on applications used, power 
management features selected and peripherals 
attached. 

We cover you A to ZaDIRECT 
1-800-582-0527 



"You're buying 
Z.DIRECT 
because 
you know 
your rights!' 

Buy Z.DIRECT for investment protection. Z series has unprec-

edented upgradability, integrated connectivity, ease of use 

and design. Right Buy Z-DIRECT for experienced direct 

sales consultants. No order takers at Zenith Data Systems. 

Right Buy Z.DIRECT for direct answers. 95% of your 

problems are solved in one call. Right Buy Z.DIRECT 

for direct, 48-hour shipment: Right Buy Z.DIRECT 

ZBDIRECT 

Buyer's Bill 

of Rights. 

for no hassle returns. No questions 

asked, whatever the reason. Return 

your PC within 30 days. We'll even 

pay return postage:" Right Buy 

Z.DIRECT for direct technical support 

and a complete array of direct-to-you 

peripherals, accessories and software. 
•Flosed on advertised products as configured and availability. 

Right 

Terms: MasterCard, Visa, Discover and American Express accepted. No surcharge for credit card orders. Money orders, 
certified checks, personal checks accepted (allow en days for processing ). Company and institutional P.O:s upon credit approval. 
Prices do not include applicable sales tax, shipping and handling. Government, Educational and Volume Purchase buyers please 
call for a quotation. Federal Government Sales please call 800/843-4131. ”30-day money-bock guarantee applies only 
when buying through Z.DIRECT Excludes opened software and purchases which have been subject to abuse. Most notebooks 
include one-year limited moil-back warranty with optional DCARE service available ( call, or see a > ARE contract for 
important details). 

Order by FAX 1-800-472-7211. All products subject to availability. Specification and prices subject to change without notice. 
Zenith Data Systems is not responsible for typographical or photographic errors. DNOTE, DSTATION, DSPORT, DSERVER 
and READYDESK are trademarks and DCARE is a servicemark of Zenith Data Systems Corporation. Intel, i386, i486 ond 
the Intel Inside logo ore trademarks of Intel Corporation. MS-DOS, Microsoft Windows, Microsoft, LAN Manager and the 
Reody-To-Run logo ore trademarks of Microsoft Corporation. Logitech ond TrockMan are registered trade-
marks of Logitech, Inc. Ethernet is o registered trademark of Xerox Corporation. Novell and NetWore are 
registered trademarks of Novell, Inc. Banyan and VINES ore registered trademarks of Banyan Systems, 
Inc. Conner is a trademark of Conner Peripherals, Inc. Copyright 0 1992 Zenith Data Systems Corporation. 

Now call Z.DIRECT 
1-800-582-0527 

Z•315SX 
"Entry level desktop 

performance" 
• Intel 25 MHz i386SX 

• 2MB RAM expandable to 10MB 

• 80MB hard drive with MS-DOS 5.0 and 
Microsoft Windows 3.1 pre-installed 

• VGA color monitor, 256 colors 
• 3.5" 1.44MB internal floppy drive 
• Mouse 

• 5 open 16-bit ISA slots 

• 1 open one half-height 5.25" drive bay 
with external access 

• One-year limited warranty and on-site 

service included with extended Z.CARE 
service available 

$1199 

Z.42 55X 
"Affordable i486 performance" 
• Intel 25 MHz i486SX 

• 4MB RAM expandable to 40MB 

• 80MB hard drive with MS-DOS 5.0 and 

Microsoft Windows 3.1 pre-installed 

• VGA color monitor, 256 colors 

• 3.5" 1.44MB internal floppy drive 
• Mouse 
• 5 open 16-bit ISA slots 

• 1 open one half-height 5.25" drive bay 

with external access 

• One-year limited warranty and on-site 
service included with extended Z.CARE 
service available 

$1599 

For product specifications 
via FAX, please call 
1-800-582-8194. 

ZENITH DATA SYSTEMS 

A Bull Company 

Thinking Ahead. 



REVIEW 

TAG-ALONG 
HARD COPY 
Today's portable printers deliver near-laser-quality output 

in eminently totable packages 

STAN MIASTKOWSKI 

0
 n the road, with a notebook and portable fax/data modem, it's pretty easy 

to keep in touch with E-mail or the corporate computer. But what hap-

pens when you need high-quality hard copy? You can take along one of the 

seven portable printers reviewed here. Using technologies ranging from dot-matrix 

impact to 64-nozzle ink-jet, this cross section of available printers offers near-

laser-quality output without the need for special paper. 

The seven printers range in weight from 2'/2 to 6 pounds and are small enough to 

take along without requiring that you carry extra luggage. Some can even fit in 

your briefcase along with your notebook computer. For work away from an AC out-

let, most come with a battery pack or offer batteries as an option. 

SUMMARY 

Brother's Hi-1001 
and Star 
Micronics' 
StarJet SJ-48 

PROS 
Excellent graphics 
print quality; 
bubble-jet 
technology 

CONS 
High per-copy cost 

Living in the Real World 
I tested each printer in real-world traveling 
situations, taking several on business trips 
and some while traveling between many 
work locations. All were tested with a Dell 
NL20, a 20-MHz 386SL-based 6.3-pound 
notebook, which is typical of the kind of 
system most businesses are apt to use with 
these printers. To judge print quality, I ran 
the print test supplied with Lotus's Ami 
Pro word processor. To compare features, 
see the table. 
The printers come with a full array of 

built-in type styles and font sizes and em-
ulate industry-standard printers such as 
those of IBM or Epson. I tested the print-
ers from within Windows using either stan-
dard Windows printer drivers or the cus-
tom drivers shipped with the Eastman 
Kodak Diconix printers. 

Brother's HJ-100i and Star 
Micronics' StarJet SJ-48 
Except for the color and design of the ex-
ternal cases and switches and for using 
different emulation modes, Brother Inter-
national's HJ-100i and Star Micronics 
America's StarJet SJ-48 are identical print-
ers based on Canon's BJ-10 Bubble-Jet 
printer (Canon declined to participate in 
the review). In the bubble-jet approach, 
the actual print head (with up to 64 noz-
zles) is part of the ink cartridge, and heat 
produces bubbles of ink that spray onto 
the paper. Every time you change the ink 
cartridge, you change the print head. It 
costs about $25 for a cartridge that pro-
duces a respectable 700,000 characters. 
The HJ-100i and the Si-48 are about 

the size of a typical notebook computer 
and weigh 4 pounds each. Rechargeable 
battery packs are available, although the 
units that I tested weren't equipped with 
them. 
The printers take single sheets only; 

however, optional sheet feeders are avail-
able. If you want to use the printers in a 
standard flat-on-the-desk configuration, 
loading paper is straightforward: You sim-
ply insert the sheet into a slot in the back 
and then press the LF/Top button. The pa-
per automatically puts itself into position 
for printing. 

For limited-space applications, a rotat-
ing foot makes the printer stand vertically. 
You load paper through a slot in the bot-
tom. Print quality is good to excellent, with 
both printers doing a particularly good job 
at reproducing colors, shades of gray, and 
(especially) graphics. continued 

BYTE 's Essential Guide to Portable Computing • 1992 41 



TAG-ALONG HARD COPY 

Citizen's PN48 Notebook 
Printer and Lexmark's IBM 
Portable Printer 
The Citizen America PN48 Notebook 
Printer and the Lexmark International IBM 
Portable Printer are identical except for 
the design of the outer case ( i.e., the in-
nards of the Lexmark are the same as those 
of the Citizen). These two thermal-fusion 
printers are incredibly small and light-
weight but still produce high-quality print. 
Of the seven printers, they work best for 
delivering near-laser quality for text and 
most graphics. They had some problems 
with some of the graphics on my test page, 
but they were the only ones able to print 
white text on a black background. 

Both printers come with built-in re-
chargeable battery packs. They are the 
most portable of the printers I tested, so 
they're also the most likely to be used on 
battery power. Using a fully charged bat-
tery, you can print about 25 pages of text— 
about half that amount if your documents 
include a lot of graphics. 

VIE ACTION SUMMARY 

III WHAT PORTABLE PRINTERS DO 
These small and lightweight por-
table printers let you print 
from your notebook computer 
when you travel. Most offer 
battery power (or have it 
available as an option). With 
some exceptions, the output is 
nearly the quality of a laser 
printer's. 

• UKES 
All seven printers are easy to 
transport and use. They emulate 
industry-standard printers for 
easy setup. 

• DISUKES 
Portable printers ( like portable 
computers) are expensive for 
their abilities. The graphics 
abilities of some of the higher-
priced units were disappointing. 

B RECOMMENDATIONS 
The Citizen PN48 Notebook 
Printer and the Lexmark IBM 
Portable Printer (which are 
identical) are recommended for 
their eye-popping output, light 
weight, and incredibly small size. 

SUMMARY 

Citizen's PN48 
Notebook 
Printer and 
Lexmark's IBM 
Portable Printer 

PROS 
Lightest and 
smallest; nearest 
to laser quality 

CONS 
Difficult to load 
paper and to 
reproduce some 
graphics 

It takes a bit of practice to load the paper 
into these printers so that it goes through 
straight—it's all too easy to put the paper 
in at an angle. You set the printers on their 
sides to print, and motorized rollers grab 
the paper. 
The per-copy cost with the Citizen and 

Lexmark printers is surprisingly low. Sin-
gle-strike or multistrike ribbons are avail-
able in packs of five for $24.95. These are 
also the only printers of the lot that have a 
darkness-control feature for controlling 
the image density. 

Kodak's Diconix 180si 
Along with being lightweight (3 pounds) 
and comparatively small, the Eastman Ko-
dak Diconix 180si is the most inexpensive 

printer I tested. The 180si uses 12-nozzle 
ink-jet technology. Its overall print quali-
ty is only fair to good, not quite up to near-
laser. For those people on a budget, that's 
not a huge problem; however, you get what 
you pay for, and you might hesitate to use 
it to prepare a critical document. 
On the plus side, the 180si has a built-in 

tractor feed for fanfold paper (as does the 
Kodak Diconix 701). I'd recommend this 
printer for someone who needs a lot of 
hard copy on the road but doesn't need 
near-laser quality. 

Loading single sheets is a bit tricky, 
because you have to manually load the 
paper into the rear of the printer. A re-
chargeable battery pack is available as an 
option but wasn't included with my test 
printer. 

SUMMARY 

Kodak's 
Diconix 180s1 

PROS 
Most inexpensive; 
tractor feed for 
fanfold paper 

CONS 
Lowest print 
quality 
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SUMMARY 

Kodak's 
Diconix 701 

PROS 
Fastest printer 
tested; takes 
multiple sheets 
without external 
sheet feeder 

CONS 
Disappointing 
print quality 
for the price 

SUMMARY 

Seikosha's 
LT-20XL 

PROS 
Lowest per-page 
cost; built 
like a tank 

CONS 

Large, heavy, 
and noisy 

PRINT SPEED COMPARISONS 

Brother HJ-100i 

Citizen PN48 Notebook Printer 

Kodak Diconix 180si 
Kodak Diconix 701 

Lexmark IBM Portable Printer 

Seikosha Lt-20XL 

Star Micronics StarJet SJ-48 

o 30 60 
Seconds 

SO 120 

The times to print a sample graphics page vary greatly. The fastest printer, the 
Kodak Diconix 701, was three times faster than the slowest units. 

Kodak's Diconix 701 
The Eastman Kodak Diconix 701 is the 
flip side of the 180si. k is Kodak's top-of-
the-line portable primer. It's on the heavy 

side (5.6 pounds), but its 50-nozzle ink-jet 
technology makes it easily the fastest 
printer tested. The 701's basic text speed 
for near-letter quality is 120 cps (charac-
ters per second) (compared to around 80 

If you think 
connecting 
a modem to 

any telephone 

-r. - 

You're Right! 
Telecoupler II is the easy 

way to connect your modem 
to any telephone anywhere— 

even pay phones! 
Eliminate costly 
delays—trans-
fer data when-

tell N I c4 

o 

ever you need 
e to no matter 
where you are. . o 
Simply plug the 

Telecoupler II into 
your modem, attach it to 
any telephone handset and 
transfer data at high speeds— 
up to 9600 baud! Includes 
heavy duty nylon carrying 
bag.  $159.95 

refecritelefll 
Computer Products Plus, Inc. 

CP1411. ;6351 Gothard Street 
Huntington Beach. CA 92647 U 

1-800-274-4277 
FAX (714) 848-6850 

International (714) 847-1799 

1992 Computer Products Plus, Inc 
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PORTABLE PRINTERS COMPARED 

The print technology used by the portable printers reviewed varies from a standard dot-matrix device to a laser-like 
thermal-fusion process. 

Model Price 
(as tested) 

Options Dimensions Weight 
(Ms.) 

Technology Print speed (cps) Emulation 
(letter-quality 

text) 

Brother HJ-100i 

Citizen PN48 
Notebook Printer 

$499 Rechargeable battery, $50; 12.2 x 8.5 4 
sheet feeder, $90 x 1.9 

$549 Deluxe carrying case, $95 11.7 x 3.5 2.5 
x 2.0 

Kodak Diconix 180si $399 

Kodak Diconix 701 

Serial version, $419; 1.97 x 6.5 3 
rechargeable battery, $49.95; x 10.8 

carrying case, $29.95; 
printer/computer case, $59.95 

$549 Rechargeable battery, $49.95; 2.4 x 7.68 5.6 
carrying case, $59.95 x 11.7 

Lexmark IBM $549 None 
Portable Printer 

Seikosha LT-20XL $549 Extra cut-sheet tray, 646.99; 
carrying case, $74.99 

Star Micronics $499 Rechargeable battery, $50; 
StarJet SJ-48 sheet feeder, $90 

11.7 x 3.5 2.5 
x 2.0 

14.6 x 2.0 6.5 
x 11.3 

12.2 x 8.5 4 
x 1.9 

64-nozzle ink-jet 
(bubble-jet) 

48-cell thermal fusion 

12-nozzle, 
drop-on-demand 
thermal ink-jet 

50-nozzle, 
drop-on-demand 
thermal ink-jet 

48-cell thermal fusion 

Impact, 
24-pin dot-matrix 

64-nozzle ink-jet 
(bubble-jet) 

83 Epson LQ-850 (default), 
Epson LO-510, 

IBM Proprinter X24E, 
Brother HJ-100i 

80 Epson LO-2550 (default), 
Citizen GSX, 

IBM Proprinter X24 

85 Diconix 180si (default), 
Epson FX-85, 
IBM Proprinter 

120 Diconix 701 (default), 
HP DeskJet Plus, 

IBM Proprinter X24E 

80 Epson LQ-2550 (default), 
IBM Proprinter X24 

60 IBM Proprinter X24 

83 Epson LQ-850 (default), 
IBM Proprinter X24E, 

NEC 24-pin 

cps for the other portable printers test-
ed). In addition, it sailed through the 
graphics print test in just 50 seconds, well 
over twice as fast as several of the other 
printers. 

One of its nicest features is the ability to 
take up to 30 sheets of paper without the 
need for an external sheet feeder. It also 
has a built-in tractor feed for fanfold paper. 
The optional battery pack was not avail-

COMPANY INFORMATION 

Brother International Corp. 
(HJ-1001) 
200 Cottontail Lane 
Somerset, Ni 08875 
(908) 356-8880 
fax: (908) 469-5167 
Circle 976 on Inquiry Card. 

Citizen America Corp. 
(PN48 Notebook Printer) 
2450 Broadway, Suite 600 
P.O. Box 4003 
Santa Monica, CA 90411 
(310) 453-0614 
fax: (310) 453-2814 
Circle 977 on Inquiry Card. 

Eastman Kodak Co. 
(Diconix 180si, Diconix 701) 
Printer Products Division 
343 State St. 
Rochester, NY 14653 
(800) 344-0006 
fax: (716) 726-6158 
Circle 978 on Inquiry Card. 

Lexmark International, Inc. 
(IBM Portable Printer) 
740 New Circle Rd. NW 
Lexington, KY 40511 
(606) 232-3000 
fax: (606) 232-2380 
Circle 979 on Inquiry Card. 

Seikosha America, Inc. 
(LT-20XL) 
10 Industrial Ave. 
Mahwah, NJ 07430 
(800) 338-2609 
(201) 327-7227 
fax: (201) 818-9075 
Circle 980 on Inquiry Card. 

Star Micronics America. I nc. 
(StarJet Si-48) 
420 Lexington Ave., Suite 2702 
New York, NY 10170 
(212) 986-6770 
fax: (212) 286-9063 
Circle 981 on Inquiry Card. 

able for the review. 
After all those pluses, I was disappoint-

ed by the print quality, which can only be 
characterized as fair. I even requested a 
second printer to do the test again, but I 
came up with the same results. Besides 
rough graphics, the 701 printed very light-
ly, and you can't adjust the darkness of 
the print. 

Seikosha's LT-20XL 
The Seikosha LT-20XL is the biggest, 
heaviest (6.5 pounds), and loudest of the 
seven printers, especially when printing 
graphics. It uses 24-pin dot-matrix tech-
nology, and if you're used to the ultracrisp 
images from laser printers, you'll imme-
diately recognize that the Seikosha is a 
dot-matrix printer. 

Seikosha has one of the best paper-han-
dling methods of the lot. In addition to 
feeding single sheets, you can place up to 
50 sheets in a cassette that slides into the 
printer, much like with a laser printer; how-
ever, the cassette was prone to jamming, 
especially if the paper had been exposed to 
humidity. 
The Seikosha LT-20XL comes standard 

with a battery pack that uses either re-
chargeable batteries ( supplied) or, in a 
pinch, 13 standard AA alkaline batteries. I 
discovered that a charged battery would 
produce about 20 pages of letter-quality 
output. 
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Maximum Bundled Warranty 
graphics software 

resolution (dpi) 

360 360 None 1 year (parts) 

360 360 Hypertext 1 year standard: 
manual 2-year extended 

available 

192 , 192 Windows 1 year 
driver 

300 x 300 Windows 1 year 
driver (replacement 

printer in 2 
business days) 

360 x 360 

360 x 360 

360 x 360 None 2 years 

Hypertext 1 year 
manual express service 

None 2 years 

Because of its size and weight, the 
Seikosha isn't the type of printer I would 
take along for a heavy travel schedule. It's 
well-suited for a location where you'll be 
setting up a temporary office for a few 
days or weeks, or as a second printer for 
the home or office. 

Picking the Portables 
The portable printers tested here repre-
sent a wide variety of sizes, weights, and 
technologies. Picking the best depends on 
how you will use your portable printer. If 
you travel heavily and want the ultimate in 
portability, the Citizen PN48 and the Lex-
mark IBM Portable Printer are the obvious 
choices. Their small size, light weight, 
and excellent print quality put them at the 
top of the list. 

If you want printers that both travel and 
work well for occasional desktop use, the 
Brother HJ-100i and the Star Micronics 
StarJet SJ-48 are good choices based on 
their proven bubble-jet technology. 

Finally, for those on a budget, the Kodak 
Diconix 180si, despite having the lowest-
quality output, is great if you need to pro-
duce lots of output on fanfold paper. MI 

Stan Miastkowski, a former BYTE senior 
editor for new products, is a BYTE con-
sulting editor and freelance writer spe-
cializing in computer technology and 
news. He can be reached on BIX as 
"stanm." 

Space - Savers 

Stand-Alone LCD Monitor $995.00 
This 10" black on white monitor is easy-to-read, yet compact. 
Resolution is 640x480 for sharp, flicker-free image. Sharp's 
high refresh rate, triple supertwist nematic technology with 
back lighting provides a super bright, low radiation screen with 
a wide viewing angle. The adjustable monitor base is only 
29x14 cm. It lets you mount the LCD monitor on vertical 
surfaces or fold for transport. Comes with 1.5 m cable and VGA 
adaptor card. No external power required. IBM AT compatible. 

Now! 
MAC 
versi°" 
Available 

Popular Space-Saver Keyboard $98.00 
First successful alternative to conventional keyboard saves 60% 
desk space with a foot print of 27.3 x 15.2 cm. Has full travel 
tactilly responsive keys with standard left-right spacing for easy 
touch typing. 100 keys, compatible with IBM XT/AT PS/2. Many 
language versions available. 

9" VGA Monochrome Monitor $198.00 
640 x 480 resolution black on white screen with a foot print 
to match the Space-Saver Keyboard of only 25.0 x 25.7 cm. Tilt 
and swivel stand. No adaptor card included. 

To Order 1-800-328-2589 
Call Toll Free 

1 year warranty on all products shown. Order direct from stock 
with 15 day full return privileges. Visa, MasterCard, AmEz charges 
and COD accepted.OEM and reseller volume discounts available. 

Spec Sheets Sent 
By Automatic 24 hr. 
FAX Transmission 

1-703-662-1675 

111111110 Wail I I I Ill\ 41 
" I 71111i10117i 

First Choice In Space-Saver Peripherals 

2836 Cessna Drive • Winchester, VA 22601 

Phone 703 662-1500 • Fax 703 662-1682 

0 
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No matter where or how you do your thinking, 
there is an IBM ThinkPad- waiting to go with 

you. The ThinkPad 700 series is a breathtaking 
display of form and function, with 486 SLC 

Introducing 

ThinkPad 

The ThinkPad 700. featuring The ThinkPad 300. lour ideas 
TrackPoint II. in 64 crisp shades of gray. 

25 MHz power, an available 50/25 MHz processor 
upgrade, the largest 10.4-inch TFT 256-color 
screen (or a 9.5-inch 64 grayscale monochrome 
screen) and style to spare. If you like to think under 
a tree but know that money doesn't grow on one, 

the ThinkPad 300 
series has the 
same slim design 
and an even 
slimmer price tag. 

'matt And allThinkPads 
hifi hill Ill  are expandable, 
with a range of add-on products available. 

IBM ThinkPads are easy on the eyes in more 
ways than one. Immediately apparent is their 
attractive silhouette. But their beauty extends far 
beyond the superficial. The 700 series screens rival 
desktop display clarity. All screens are eminently 

'Warranty information available from the Personal Systems HelpCenter or an 
IBM authorized dealer. 700T warranty is available in the U.S.A. and Canada Only. IBM is 
a registered trademark and ThinkPad, Help Ware and HelpCenter are trademarks of 
International Business Machines Corporation. © 1992 IBM Corp. 

Use it wherever 



• Yotk Sites 

lOniebutter 
ernieteter 

4 

3ELS,NY083MY083N NY0838 Map  

A full-size keyboard that's 
only 11.7" wide, perfect for thinking in 

wide open spaces 

readable and adjustable. In fact, everything about 
the ThinkPad is engineered to make life easier, 
from the full-size keyboard to the front-loading 
diskette drive. Some even have removable hard 
disks for easy upgrades, security and virtually 
unlimited storage. 

ThinkPad Model 700C Model 700 Model 300 

Processor 486 SLC/25 MHz 486 SLC/25 MHz 386 SL/25 MHz 

Display 10.4" 
Active Matrix 
256-Color 
Screen 

9.5" Monochrome 
Display 

64 Grayscale 
Screen 

9.5" Monochrome 
Display 

64 Grayscale 
Screen 

Battery 
Life 

2-4 Hours 3.8-7.5 Hours 4-10 Hours 

Weight 7.6 Lbs. 
with Battery 

6.5 Lbs. 
with Battery 

5.9 Lbs. 
with Battery 

Warranty 3 Years 
(International) 

3 Years 
(International) 

1 Year 
(International) 

Pricett $4,350 $2,750 $2,375 

tDepending on usage and configuration. ttMSRP. Dealer prices may vary. 

With the ThinkPad 700, we didn't just build 
a better mousetrap, we built a better mouse. The 

TrackPoint II, perfectly situated in the keyboard, 
lets you command the entire screen with one 
fingertip. 

And every ThinkPad comes with IBM 
HelpWare=a unique package of 
service and support featuring an 
international warranty* and 
round-the-clock, toll-free phone 
assistance. For more information 
or an IBM authorized dealer near 
you, call our Personal Systems 
HelpCentei 24 hours a day, 7 days 
a week at 1 800 772-2227. 

Wherever you use it, ThinkPad will put your mind 
in a whole new place. 

•••• 

IMEM 
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Run With The Best 
MICRONICS SYSTEM BOARDS GIVE YOU 

THE VL-BUS POWER TO WIN! 

Why Local Bus? 

Local bus architecture offers a direct 32-bit link between CPU 

and local bus slots or on-board devices. This link allows the 
bus to operate at the same speed as the system CPU. This 

means that a system running a 33MHz CPU, for example, 
would be able to access the I/O device over a 32-bit bus at 
33MHz also. This is a major feature over ISA, EISA and 
Micro Channel that provide between 8 and 10 MHz. 

Why VESA VL-Bus? 

Micronics is an active 
member in the Video 
Electronics Standards 
Association (VESA). 

With over 40 compa-
nies, VESA has pro-
vided a forum to de-
velop an industry stan-
dard specification for 
local bus architecture. 
Micronics' ability to 
design to VL-Bus speci-

fication ensures compatibility now and in the future. As the 

designing of computer I/0 products continue, Micronics VL-
Bus system board will remain the base platform for all your 
future system configurations. 

Micronics VL-Bus 80486-33MHz 

In addition to supporting VL-Bus video adapters 
from major peripheral manufacturers, the new lo-
cal bus 486 offers bus mastering, Flash EPROM 
BIOS support, local bus IDE on-board, and support 
of Intel OverDrive processor technology. It is also 

based on Micronics' own Gemini chip set design. 
This design is field proven with over 150,000 
installed units. This multi-functional system board 
provides the ultimate in product reliability, while 
providing industry standard compatibility. 

Don't Wait For Your Engineering Team! 

Why are you waiting for a system board tomorrow, 
that's available today from Micronics? Micronics 
can be your design solution to costly research and 

development. Our reputation for solid designs and 
compatibility testing eliminates the need for a long 
drawn out process of bringing a new system to the 
marketplace. 

Give us a call at 1-800-659-5901 and talk to a real 
person about the 80486 VL-Bus 80486-33MHz 
system board, along with our complete line of 
high-performance 80386/80486 system boards. 
To run with the best... is to run with Micronics! 

232 E. %teen Avenue 
Fremont. CA 94539 
(510) 651-2300 TEL 
(510) 651-5612 FAX 
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REVIEW 

FAX MODEMS TO GO 
Ten small, portable packages deliver varying degrees 

of performance while you're on the road 

WAYNE RASH JR. 

T
he debut of the AT&T Fax/Modem 
chip set, along with similar chip sets 
from other manufacturers, has 
brought a flood of capable, but tiny, 

portable fax modems to the market. About 
a year ago, these devices required a full-
length PC expansion card. Now they are in 
boxes smaller than a pack of cigarettes. 

Despite their diminutive size, portable 
fax modems have features that are nor-
mally associated with larger desktop 
modems and communicate using the 
V.42bis standard that supports 4-to-1 com-
pression. This means that a 2400-bps mo-
dem appears to the computer to be run-
ning at 9600 bps. Likewise, most of these 
modems support a variety of other stan-
dards, including MNP reliability and data-
compression modes. 

The portable fax modems reviewed here 
all run on batteries. A few include travel 
cases, nearly all include batteries, and all 
include necessary items, such as serial and 
phone cables and a power supply. All 
weigh no more than about 1/2 pound. 

Review Procedure 
The fundamental requirement of a fax mo-
dem is that it can communicate with 
modems and fax machines. Thus, it must 
be able to connect with modems that do 
and do not support the V.42bis compres-
sion and MNP reliability standards. In ad-
dition, these devices must be able to com-
municate accurately with fax machines, 
transmitting both text and graphics files. 

All the fax modems I tested advertised 
the ability to handle ASCII text and PCX 
files, so I created a sample file of each 
type. In addition, I created sample files of 
a WordPerfect document for those prod-
ucts that claimed to support WordPerfect. 
The PCX graphics test was important, be-
cause while all the packages did support 
PCX, they did so with varying degrees of 
success. The greatest problem was that 
some of the conversion software created a 
fax image of the PCX file that was far 
smaller than the original. 
I used a Zenith Z-Note notebook for my 

test platform. The Z-Note has a 25-MHz 

Portable fax modem prices are largely a function of speed. The Multi-Tech 
MultiModem, for instance, is both the fastest and most expensive unit reviewed. 

386SL processor, 4 MB of RAM, and an 
80-MB hard drive. I tested the fax modems 
by transmitting to fax machines near 
Washington, D.C., and also with a BYTE 
fax machine, the plain-paper Canon Mod-
el Fax-L920, in Peterborough, New Hamp-
shire. This let me determine if there was 
any degradation in performance between 
local and long-distance calls. A perfor-
mance problem would show up as a drop 
in communications speed below the max-
imum 9600 bps these devices support in 
fax mode. I tested the receive capabilities 
by sending test pages from a local fax ma-
chine to each of the fax modems and print-
ing the results on a networked Hewlett-
Packard LaserJet IIIP. 

These fax modems ship with some com-
munications software. In some cases, this 
was a program such as Procorrun or Bit-
Com that was completely separate from 
the fax software. In other cases, the fax 
software and the communications software 
were combined into a single package. 

Testing modem communications was 
more complex. I needed to be sure that I 
was communicating with a known source 
of reliable and/or compressed data com-
munications. I attempted communications 
with a computer near Washington that uses 
a Telebit T2500 that supports MNP level 5, 
V.42, V.42bis, and V.32 communications 
(among others); with MCI Mail's MNP 
and 9600-bps services as well as its stan-
dard 2400-bps service; with BIXnet's 
MNP service in Washington; and with 
Tymnet. I first tested each modem at the 
maximum communications speed it would 
support, so that a 2400-bps modem sup-
porting V.42bis would be accessed by the 
computer at 9600 bps, for example. 

After testing each modem at its maxi-
mum speed with each service supporting it, 
I then attempted lower-speed operations 
on standard services. This demonstrated 
a modem's ability to switch to slower op-
erations. I performed a series of file trans-
fers using Proconun Plus and a dedicated 
computer, but I found that there were no 
significant differences among them. I thus 
dropped attempts to benchmark these fax 
modems. 

Considering that the fax modems use a 
nearly identical chip set, most of the dif-
ferences are in the manner in which the 
chip set is implemented. In this area, there 
are some differences. In addition, there 
are important differences in the Multi-Tech 
fax modem, which is based on a propri-
etary chip set. Otherwise, the primary dif-
ferences involve such things as the number 
and type of status lights on the modem, 
whether there is a connector for one or 
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two phone lines, and whether the serial 
cable uses nine, 25, or some other num-
ber of pins on the modem. 

The Fax Modems 
Unless otherwise noted, each of the fax 
modems in this review is a pocket-size 
unit with both battery and AC-power ca-
pabilities. Each is shipped with fax and 
communications software that enables both 
sending and receiving. Most of the devices 
include a speaker and status lights that let 

you monitor the progress of your commu-
nications session. Finally, most of the de-
vices are sufficiently easy to set up and 
use that only minimal reference to the doc-
umentation is required. See table 1 for a 
comparison of the features of the fax 
modems I looked at. 

Carrier 24/96E 
Everex's Carrier 24/96E is notable for 
what it includes. The communications soft-
ware is the shareware version of Procomm, 

ARE YOU SPENDING 
TOO MUCH TIME 

DRAWING FLOWCHARTS? 
YOU NEED FLOW CHARTING '13. 

Every day, professionals worldwide save time 
and money using Flow Charting 3. It's fast, 
efficient, easy to use, and always produces 
presentation-perfect charts and diagrams. 

With Flow Charting 3's built-in flexibility, 
you can create customized charts using a 
variety of shapes, lines, and text--
placed where you want them. 

Plus, Flow Charting 3 is now available in a 
LAN version. Making it easy to share files and set 
up work groups for specific projects. 

And it's backed with free technical support and a 
90-day no-risk guarantee. So if you're spending too 
much time drawing charts, call for a free demo and 
see for yourself what makes Flow Charting 3 the 
best-selling flowcharting software. 

See your dealer today! Or for a 
free interactive demo disk,call 
1-800-525-0082, ext. 112 
International: 408-778-6557, ext. 112 
Note': is a registered trademark of Novell, Inc. 

I'DOSPICI I VC LEADS 

PATTON 8t TTON 
Software Corporation 

Excellence in charting the flow of ideas! 

Patton & Patton Software Corp. 485 Cochrane Circle, Morgan Hill, CA 95037 
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but Everex provides its own fax software. 
The Carrier 24/96E does not include a 

power switch. Instead, it gets its commands 
to turn on and off from the state of the se-
rial port or from signals on the phone line. 
You can tell what it's doing by listening to 
a series of multitone beeps that Everex 
calls sound cues. This probably saves bat-
tery power over status lights, but many 
users may find themselves trying to re-
member what "beep-BOOP" means. The 
Carrier 24/96E's fax software shrinks PCX 
files down to images much smaller than 
the original. 

MaxLite/PC 
This is one of the nicest packaging jobs 
among the fax modems in this review. The 
MaxLite/PC fax modem from Macronix 
is a slick-looking, streamlined unit done 
in flat black. It comes with a black velvet 
bag designed to hold the unit itself and its 
cables. Unfortunately, it does not have 
enough space to hold the AC adapter. 
The MaxLite/PC also has a well-de-

signed selection of software, combining 
Tradewind Software's Comit, Delrina 
Technology's highly regarded WinFax Pro 

EWE ACTION SUMMARY 

• WHAT PORTABLE EXTERNAL 
FAX MODEMS DO 
They give you a light, battery-
powered solution that will let you 
communicate with Fax machines 
and on-line services while you're 
on the road. 

• UKES 
The good ones give you nearly 
every feature you expect in a 
full-size, desktop Fax modem in 
20 percent of the space. 

• DISLIKES 
A few of the compromises to size, 
such as tiny speakers, 
permanently attached serial 
cables, and single RJ-11 
connectors. 

• RECOMMENDATIONS 
The Multi-Tech MultiModem 
portable is one of the best 
modems I've ever used, portable 
or desktop. While it's expensive, 
you get blistering speed, reliable 
operation, sound construction, 
and excellent software. Nothing 
else comes close. 



FAX MODEMS TO GO 

PORTABLE FAX MODEM ADAPTERS COMPARED 

Table 1: Price for portable modems is directly connected to performance. 

Model Price Dimensions Modem Accessories 
(HxWxDin inches) speed (bps) 

Standards 
supported 

File types Comments 

Carrier 24/96E 

Complete 
Fax/Portable Plus 

MaxLite/PC 

MultiModem 
MT1432MU 

$399 5.25 x 3.25 x1 

$199 6 x 3 x 1 

$349 4.5 x 2.7 x1 

2400 a, c, d, e, g 

2400 a, b, c, d, e 

9600 a, b, C. d. f 

5899 2.75 x 5.25 x 1.1 14.400 a, b, c, d, e, f 

Pocket Laptop $379 
Fax Modem 
P224FMV 
Pocket Laptop $669 
Fax Modem 
P296FMV 

Practical $299 
Pocket Modem 

Smart One $199 
Traveler Pocket 
Fax/Data 
Modem 9624FP 

Viva 2442P $269 

WorldPort 2496 $379 

2.25 x 3.25 x 1 2400 a, c. d. f. h 

2.25 x 3.25 x 1 9600 a, c, d, f, h 

2400 a, c, d, e Modem: 
3 x 2.25 x 1 
Battery pack: 
3 x 2.5 x.75 

5.25 x 2.75 x 1.25 2400 a, c, d 

4.9 x 2.7 x 1 2400 a, b, c, d 

4.5 x 2.5 x 1 2400 a, b, c, d, e, g 

MNP 5, V.22, 
Bell 103 & 212A 

V.42, V.42bis 
MNP 5 

Bell 103 & 212A 

V.42, V.42 bis, 
V.32, V.32 bis, 

MNP 5, 
Bell 103 & 212A 

V.42, V.42 bis, 
V.32, V.32 bis, 
V.22, V.22 bis, 

MNP 5, 
Bell 103 & 212A 
V.42, V.42 bis, 

MNP 5, 
Bell 103 & 212A 

V.42, V.42 bis, 
V.22, V.22 bis, 
MNP 5, V.32, 

Bell 103 & 212A 

V.42, V.42bis, 
V.22, MNP 5, 

Bell 103 & 212A 

A, B, E 

A, B, C, E, J, K 

A, B, C, E, G, I 

A, B, C, E 

A, B, C, E 

A, B, C, E 

1, 2, 6, 7 

1, 2 

1, 2, 3 

1, 2 

4, 7 

4, 7 

A, B, C. D. E 4. 5, 7 

V.42, V.42bis, A, B, C, D, E, G. H 4, 6 
V.22, v.21, MNP 5, 
Bell 103 & 212A 

V.42, V.42 bis, A, B, C, D, F, G 4 
V.22, V.22 bis, 

Bell 103 and 212A 
MNP 5, 

V.42, V.22, A, B, E 4 
V.22 bis, 

Bell 103 & 212A 

Accessory key 

a: 120-volt power supply. 
b: 9-V battery supplied. 
C: Modular phone cable supplied 
d: Serial cable supplied. 

e: Serial cable adapter supplied. 
f: Traveling case supplied. 
g: Acoustic coupler cable supplied 
h: 2 AA cells supplied. 

2.0, and MaxTalk from Macronix. This is 
the only fax modem in this review with 
true Windows capability. The MaxLite/PC 
also lets you create faxes with files from 
WordPerfect, WordStar, and HiJaalc Fax, 
along with the usual text, PCX, and Ep-
son files. 
The MaxLite/PC's modem operates at 

9600 bps, which means that you can com-
municate with the modem at 38,400 bps 
when it's using V.42 or MNP level 5. Get-
ting it to do that proved to be a bit of a 
problem, though, because the supplied 
communications software had the wrong 
initialization sequence, which kept the mo-
dem portion from communicating. A check 
of the manual allowed me to correct that, 
and from that point, the modem worked 
just fine. 

File types 

A: ASCII 
B: PCX 
C: TIFF 
D: MacDraw 
E: Epspn 
F: PCL 

G: WordPerfect 
H: Microsoft Word 
I: WordStar 
J: Dr. Halo CUT 
K: MSP 

Comment key 

1: Includes fax software. 5: Fax is send-only. 
2: Includes communications software. 6: Batteries not included. 
3: Includes Windows software. 7: No status LEDs. 
4: Includes combined fax modem software. 

MultiModem MT1432MU 
There's no question that this is the best 
modem in this test. It's simply no contest 
when it comes to operations and quality. 
Of course, considering its cost, it should be 
a lot better. 

The first indication of its difference is in 
its speed. Modem communications can be 
as fast as 14,400 bps, provided that you 
can find someone else who has a modem 
that fast. The unit I tested supported fax 
speeds of only up to 9600 bps, but the 
company says that by the time you read 
this, the MultiModem will support V.17 
fax connectivity at 14,400 bps. Since the 
MultiModem uses flash-memory PROMs 
for its firmware, current users of this fax 
modem should be able to upgrade their 
systems with a phone call. 

You'll never have any doubts about the 
activities of the MultiModem. Like other 
Multi-Tech products, this one has 12 status 
lights. You'll always know at what speed 
the modem is running, the status of data 
transmissions, and whether information is 
actually passing through the modem or the 
fax at any time. 

Multi-Tech includes its own communi-
cations and fax software. This is the only 
software except for WinFax Pro in this re-
view that gave full mouse support. The 
Multi-Tech software handles Epson, PCX, 
TIFF, and text files, and PCX files are 
faxed in their full size. Both the hardware 
and software manuals are complete, accu-
rate, and well written. The MultiModem 
comes with a soft travel case that has space 
for the modem, the cables, the AC power 
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PORTABLE FAX SOFTWARE 

RATED FOR DOS AND WINDOWS 
TREVOR MARSHALL 

H
ow do you send and receive fax-
es when you are away from your 
office or home? What do you do 
in hotel rooms where you can't 

plug into the phone lines? What if you 
need to travel overseas? I had these 
questions in mind while experiment-
ing with software and hardware prod-
ucts that are designed for faxing on the 
road. 

Fax programs for DOS are primari-
ly designed to transmit files, with or 
without a cover page, although they of-
ten offer a print-capture capability. Of 
this group, I looked at Macronix's 
MaxTalk, Bit Software's BitFax SR, 
Sofnet's FaxitLAN. and Delrina's DOS-
Fax Pro. The latter two are intended to 
be DOS look-alikes of the correspond-
ing Windows programs. 
Windows fax software acts as a 

printer driver. To send a fax, you mere-
ly select the modem as the output de-
vice and print the pages you want to 
transmit. Delrina's WinFax Pro, Bit 
Software's BitFax for Windows and 
BitFax/OCR, Sofnet's FaxitWindows, 
and Eclipse Software's Eclipse Fax rep-
resent the Windows fax packages. (See 
the Company Information box in the 
main article for vendor phone num-
bers.) 
The products selected for review all 

work as stand-alone packages and are 
suitable for use with portable comput-
ers. All the packages I tested could con-
trol a fax modem connected to a tele-
phone line. 

For my testing. I used Macronix 
portable fax modems. They are well 
designed and use the Rockwell fax chip 
sets. One was a MaxLite-144 external 
modem, which squeezes both a V.32bis 
(14,400-bps) data rate and full V.17 
(14,400-bps) fax capability into a 7-
ounce, battery-operated package. The 
other was a standard MaxLite, with a 
9600-bps Group 3 fax and 2400-bps 
data modem. 
I used a Konexx Koupler acoustic 

coupler from Unlimited Systems when 
no direct exchange connection was 

available. The Koupler was connected 
to an ancient telephone, which limited 
the maximum data transmission rate 
to 4800 bps. Consequently, the Kou-
pler was also invaluable in assessing 
the way each package handled poor line 
conditions and the value of the soft-
ware's status and error indications. 

Sending a Fax? 
Faxes are transmitted throughout the 
world using a standard transmission 
format called Group 3, which provides 
for four data transfer rates: 9600, 7200, 
4800, and 2400 bps. When a fax trans-
mission is started, the sending machine 
first "negotiates" with the receiver to 
ensure that they are compatible (this is 
a warbling sound). Included in the ne-
gotiation are other machine-dependent 
parameters, such as the time delay be-
tween each line to allow for paper ad-
vance and whether the transmission is 
in the fine (200-line-per-inch) or stan-
dard ( 100-1pi) mode. 
A series of training pulses at 9600 

bps is then transmitted (this sounds like 
roaring surf). If the receiver gets a low 
error rate, it tells the transmitter to go 
ahead at 9600 bps. Otherwise, both 
ends switch to 7200 bps and try again. 
If the training pulses are not properly 
received at 2400 bps, the transmission 
is aborted. The new V.17 ( 14,400-bps) 
fax standard is compatible with Group 
3. but the machines indicate the high-
speed capability in the initial hand-
shake. 

It is important to know what speed 
your fax modem is using because trans-
mission at 2400 bps will take four times 
longer than you were expecting, and it 
may be more economical to hang up 
and try to get a better line. Only Max-
Talk displayed the actual connection 
speed for the fax being transmitted or 
received. 

Using Pay or Hotel Phones 
I tested the fax software for its ability to 
operate from places where a direct ex-
change connection is not available, such 

as a hotel or pay phone. Even if you 
manage to get connected, you still have 
to overcome the problem of dealing 
with the hotel's switchboard operator 
and sometimes the telephone compa-
ny operator as well. It often takes sev-
eral minutes to set up the call and have 
your charge-card number verified. 

During this time, the fax software 
must wait in a condition ready to send 
your fax, and it should not be waiting 
for a dial tone or ring signal, as it would 
be if it were controlling a modem di-
rectly connected to the line. Neither of 
these signals will be forthcoming. All 
the packages flagged as possible in 
table A under "Manual transmit?" could 
be set up to work in this mode, although 
in most cases you have to manually 
turn off the wait-for-dial-tone parame-
ter during setup. MaxTalk, DOSFax 
Pro, and WinFax Pro have special 
menu items for manual transmission. 

Receiving a remote fax is even more 
tricky than sending one. Most fax pro-
grams are set up to go into a receive 
mode waiting for the 90-volt ring signal 
to come in on the phone line. In a hotel 
room, this will not work, as you in-
variably have to receive all incoming 
calls through the operator. 
WinFax Pro. DOSFax Pro, and 

MaxTalk have manual receive modes. 
When you enter this mode, the modem 
is immediately put in the answer mode, 
off-hook, searching for the fax hand-
shake from the sending party. These 
packages do not need a direct connec-
tion to the exchange to receive faxes. 

All the other packages need a ring 
signal on the line before they will re-
ceive a fax. Even though Eclipse Fax 
has a menu item for manual receive, it 
still needs to detect the 90-V signal and 
thus cannot perform true manual re-
ception. 

Which Software Is Best? 
Although installing the fax transmis-
sion software as a printer driver makes 
sense in Windows, I have never used 
the printer-capture feature of the DOS 
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FAX SOFTWARE COMPARED 

Table A: Delrina Technology has good programs on both sides : DOSFax Pro and WinFax Pro. (gb= ves; 0= no.) 

For DOS: 

Disk 
megabytes 

used 

Shows 
connect 
speed? 

Manual Manual 
transmit? receive? 

BitFax SR 1.3 

DOSFax Pro 1.8 

FaxitLAN 2.1 

MaxTalk 0.9-2.5 

O 
o 
O 
• 

Possible 

• 

Possible 

• 

Send 
quick 

message? 

Support 
V.17 

modems? 

Price 

O 
• 
O 
• 

• 

Cover 

Cover 

• 

O $69 

• $79 

O $149 

• Comes with hardware 

For Windows: 

BitFax for 1.3 
Windows 

BitFax/OCR 3.8 

Eclipse Fax 0.9 

FaxitWindows 2.2 

WinFax Pro 1.3 

o Possible 

O Possible 0 

O Possible 0 

O Possible 0 

0 • • 

Cover 

Cover 

Cover 

Cover 

Cover 

O 

o 
o 
O 
• 

$79 

$199 

$119 

$99 

$119 

fax software packages. It is quicker to 
throw together the PCX image of your 
letterhead with a quick message and 
send them both off. Both BitFax and 
MaxTalk do this well. BitFax transmits 
a page with good, clean letters, se-
lectable from fonts similar to Helvetica, 
Times Roman, and Courier. MaxTalk 
uses a dot-matrix internal font, and you 
have to use a more complex procedure 
to make it transmit letter-quality text. 
Both packages are easy to use to man-
ually send faxes, but only MaxTalk has 
a manual receive mode. 

If you do most of your faxing from 
inside an application and you need a 
printer driver package, DOSFax Pro 
will work well. It has both manual 
transmit and receive modes. Although 
both MaxTalk and BitFax SR have the 
ability to capture laser or dot-matrix 
printer output from other DOS appli-
cations, DOSFax Pro has been designed 
specifically for this task and is much 
easier to use. 
On the Windows side, WinFax Pro, 

FaxitWindows, and BitFax for Win-
dows have interfaces that are easy to 
use and give good control over all pa-
rameters of the transmission and the 
modem. Of the three, only WinFax pro-
vides manual transmission and recep-
tion facilities and support for the new 
V.17 hardware. WinFax Pro does not 
have built-in OCR (optical character 
recognition), but Calera's FaxGrabber 
can be configured to scan (in the back-
ground) the directory for incoming fax-
es and convert each and every incoming 
WinFax Pro file it sees. 

The Faxit products from Sofnet pro-
vide the best environment for recep-
tion of your faxes in the background 
(whether you are in DOS or Windows), 
but you will lose some of your system 
RAM to the TSR program it installs. 
The display of incoming faxes can be 
difficult. 

All the packages reviewed here re-
quire you to select a file from a rather 
cryptic list of computer-generated file-
names. For a fixed installation, the 

small images can be very helpful in-
deed, as it is easy to select exactly 
which fax you want to work on. 

BitFax/OCR is easy to use and has 
every necessary feature except manual 
receive. Its OCR capability is excel-
lent, with support for output formats. 
Indeed, I can't think of any word pro-
cessor format that BitFax does not gen-
erate. 

Eclipse Fax directly supports a scan-
ner and can be used in a photocopy 
mode. Those features are attractive for 
a fixed installation but will probably 
be of little use on the road. 

Overall, the manual receive capabil-
ity of WinFax Pro makes this product 
from Delrina Technology stand ont as 
the Windows fax package of choice for 
portable operation. 

Trevor Marshall is a BYTE consulting 
editor and founder of Yarc Systems, a 
vendor of coprocessor boards in New-
bury Park, California. You can reach 
him on BIX as "tmarshall." 
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supply, and maybe a manual or two. If you 
can afford it, this is the fax modem to buy. 

P224FMV and P296FMV 
With the exception of speed, these two fax 
modems from Megahertz appear to be 
identical. Both are slightly smaller than 
most of the others in this group and use a 
pair of AA cells rather than the 9-volt bat-
tery used by the rest. This is an advantage 
for travelers, because AA batteries are 
readily available throughout the world. 
The Megahertz fax modems use MTEZ 

communications software with Express-
Fax from Magicsoft (Lombard, IL). This 
software supports partial mouse use—ar-
row keys but no clicks. PCX images are 
converted to fax with little shrinkage. The 
manual noted that there are a few incom-
patibilities with these modems and Data-
storm's popular Procomm Plus. Appar-
ently, one such incompatibility made it dif-
ficult to use the Megahertz modems when 
calling the MNP service on MCI Mail. 
As is the case with a few other fax 

modems in this review, the incompatibil-
ity problems might have been easier to 
solve had the hardware documentation 
been adequate, but it was not. Contributing 

to the difficulty of use was a lack of status 
lights and a speaker so small that it was 
difficult to hear. 

Practical Pocket Modem 
It's hard to understand why Practical Pe-
ripherals calls its product "Practical" when 
it will not receive a fax, especially when 
similar units in its price range will do the 
whole job, not just part of it. Practical Pe-
ripherals has taken an unusual tack in its 
modem design. The Practical Pocket Mo-
dem is contained in two cases: the modem 
itself and a rechargeable battery. The result 
is a pair of small boxes that when taken 
together require more desktop real estate 
than the other modems in this class. 
The Practical Pocket Modem has no 

speaker and no status lights. It uses a lim-
ited version of Quick Link II Fax from 
Smith Micro Software (Huntington Beach, 
CA) that's minus the receive capability 
and the capability to use WordPerfect files. 
While the communications capability and 
the fax transmission capabilities are con-
sistent with the others in this class, the 
whole package is not. In short, the Practi-
cal Peripherals product is overpriced, un-
dercapable, and not very practical. 

Smart One Traveler 
At first, I had difficulty getting this prod-
uct from Best Data Products to success-
fully transmit or receive a fax. However, 
with a different notebook, the Smart One 
worked with no trouble. I was unable to 
determine whether I had a defective unit or 
there was some compatibility problem with 
the Z-Note. 
One problem: The hardware documen-

tation is so skimpy that it was impossible 
to tell exactly what the unit required. Calls 
to the company's technical-support num-
ber were not particularly helpful. 
The Smart One fax modem includes 

Quick Link II Fax in the same implemen-
tation as the Viva 2442P (see below), so it 
should handle the same broad mix of files 
for input. With a retail price of less than 
$200, this modem is a good deal. 

Complete Fax/Portable Plus 
Once you get the Complete Fax/Portable 
Plus running, it's a nice product. The prob-
lem is getting it running. When you install 
the software, the installation software asks 
you if you want to have it modify your 
AUTOEXEC.BAT file. If you say you do 
not want it to, you are not left with any 

an always 
technology and CORELSCSli 

m 

CoreISCSI (Corel's comprehensive SCSI software) combined with ALWAYS 

high-performance AL-1000 PRO Parallel Port - SCSI - Adapter, allows the 

transparent integration of all major SCSI peripherals to DOS and Windows 

systems. CoreISCSI allows the integration of hundreds of devices and includes 

exceptional bonus utilities. This AL-1000 PRO kit is the most recent addition to 

the ALWAYS family of SCSI host adapters. As a parallel port SCSI host adapter, 

the AL-1000 PRO kit provides ultimate peripheral connectivity for notebooks and 

laptop computers. Call for information about the 
new line of PRO series packages 
and a dealer nearest you 

TEL: (818) 597-1400 
FAX: (818) 597-1496 

• • 

• 
• 

(ORE!. SCSI! 

APPROVED PRODUCT 

Come see us at Comdex! LVCCBooth #6234 
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THE 
ALTERNATIVE 
TO 60 DNS 
OF HARD 
LABOR. 

These days, you can spend far too much time investi-
gating, gathering, digesting and organizing technical data. 
Which is why there's Datapro. We distill all the material 
you need to make smart decisions about information 
technology. Our reports, available in print and electronic 
formats, are timely. Thorough. Accurate. And objective. The 
last word on the subject. For a free sample report, call us 
today at 800-328-2776, Ext. 2777, or mail or fax this coupon. 
Unless you actually enjoy doing unnecessary work. 

Name  

Title/Dept  

Address 

City  State Zip  

Phone  

DATAPR The last word. 
Datapro USA • 600 Oelran Parkway, Delran. New Jersey USA 08075 • Tel: 609-764-0100 Fax: 609,764-2812 

Datapro International • McGraw-Hill House, bhoppenhangers Road, Maidenhead, Berkshire, England SL6 2Q1. • Tel: .44 (0)628 773277 Fax: .44 (0) 628 773628 

FREE sample report on workgroup computing. 
giitO 
giro 
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instructions on how to run the software 
manually. I eventually figured out that you 
must run a program called Frieze and then 
run the background-processing TSR pro-
gram, but none of that was in the manual. 
The fax modem is shipped with BitCom 

communications software and a propri-
etary fax package that supports a good 
range of file formats, including Dr. Halo 
CUT files and MSP files from Microsoft 
Paint. The fax software directly supports a 
number of popular scanners; this is the 
only unit in this review with this capabil-
ity. In addition to the normal PCX and Ep-
son files, you can also use Class B TIFF 
files. 

In its communications mode, the Com-
plete Fax/Portable Plus was a real plug-
and-play unit. The default settings were 
chosen intelligently, and I was able to con-
nect with every service I called on the first 
try. At under $200, this one is a steal. 

Viva 2442P 
The reasonably priced Viva fax modem 
from Computer Peripherals is typical of 
this class of device. It includes an excellent 
combined fax and communications pack-
age, Quick Link II Fax. This package sup-
ports a wide variety of file types for con-

version to fax, including MacDraw and 
WordPerfect, which the other fax modems 
don't support and which most users might 
need. 
The Viva has a tiny speaker that is bare-

ly capable of producing enough sound for 
call monitoring, but it is adequate. The 
Viva also has status LEDs, so you don't 
have to depend on the speaker alone. The 
manual is missing an index, so while the 
explanations are clear, you'll have a tough 
time finding specific topics if they're not in 
the table of contents. 

WorldPort 2496 
USRobotics is one of the most experienced 
players in the modem business, but, un-
fortunately, the WorldPort is only an av-
erage product and is somewhat more ex-
pensive than is the rule in its class. The 
greatest problem with the WorldPort was 
that the installation instructions had a few 
minor errors that were correctable only by 
deeper reading into the manual. Fortu-
nately, the manual is a good one. 

USRobotics includes its own fax and 
communications software, which works 
well but seems somewhat less intuitive 
than most other products. On the other 
hand, USRobotics includes an acoustic 

coupler adapter for Radio Shack couplers, 
so you never need to worry about dis-
mantling a hotel's phone system again. 
USRobotics supports only PCX and Ep-
son graphics files, along with standard text 
files. 

Best Bets 
If you can afford it, get the Multi-Tech 
MultiModem. If you can't afford it, save 
until you can. If you have to get a cheaper 
fax modem, look at The Complete PC's 
Complete Fax/Portable Plus or Macronix's 
MaxLite/PC. If those won't do or you can't 
find them locally, take a look at the Viva 
2442P. 

All these fax modems will give you 
good service and fast communications. 
Remember, though, that some are faster 
than others. The MaxLite/PC is a 9600-
bps unit, and the MultiModem runs at 
14,400 bps. If you need speed, these are the 
fax modems to shop for. 

Wayne Rash Jr. is a consulting editor for 
BYTE. He is the coauthor of two books for 
business network users: The Executive 
Guide to Local Area Networks and The 
Novell Connection. You can contact him 
on BIX as "waynerash." 

Best Data Products, Inc. 
(Smart One Traveler) 
(800) 632-2378 
(818) 773-9600 
fax: (818) 773-9619 
Circle 1146 on Inquiry Card. 

Bit Software, Inc. 
(BitFax SR, BitFax for Win-
dows, BitFax/OCR) 
(510) 490-2928 
fax: (510) 490-9490 
Circle 1147 on Inquiry Card. 

Calera Recognition 
Systems, Inc. 
(FaxGrabber) 
(800) 544-7051 
(408) 720-8300 
fax: (408) 720-1330 
Circle 1148 on Inquiry Cord. 

COMPANY INFORMATION 

The Complete PC 
(Complete Fax/Portable 
Plus) 
(800) 229-1753 
(408)434-0145 
fax: (408) 434-1048 
Circle 1149 on Inquiry Card. 

Computer Peripherals, 
Inc. 
(Viva 2442P) 
(800) 854-7600 
(805) 449-5751 
fax: (805) 449-5742 
Circle 1150 on Inquiry Cord. 

Delrina Technology, Inc. 
(DOSFax Pro, WinFax Pro) 
(800) 268-6082 
(416) 441-3676 
fax: (416) 441-0333 
Circle 1151 on Inquiry Card. 

Eclipse SystellIS 
(Eclipse Fax) 
(312) 541-0260 
Circle 1152 on Inquiry Card. 

Everex Systems, Inc. 
(Carrier 24/96E) 
(510) 498-4499 
fax: (510) 683-3398 
Circle 1153 on Inquiry Card. 

Macronix, Inc. 
(MaxLite/PC, MaxTalk) 
(800) 468-4629 
(408) 453-8088 
fax: (408) 453-8488 
Circle 1154 on Inquiry Card. 

Megahertz Corp. 
(Pocket Laptop Fax Modem 
P224FMV and P296FMV) 
(800) 527-8677 
(801) 272-6000 
fax: (801) 272-6077 
Circle 1155 on Inquiry Cord. 

Multi-Tech Systems, Inc. 
(MultiModem) 
(800) 328-9717 
(612) 785-3500 
fax: (612) 785-9874 
Circle 1156 on Inquiry Card. 

Practical Peripherals, Inc. 
(Practical Pocket Modem) 
(805) 497-4774 
fax: (805) 374-7200 
Circle 1157 on Inquiry Cord. 

Sofnet, Inc. 
(FaxitLAN, FaxitWindows) 
(800) 343-2948 
(404) 984-8088 
fax: (404) 984-9956 
Circle 1158 on Inquiry Cord. 

Unlimited Systems Corp., 
Inc. 
(Konexx Koupler) 
(800) 275-6354 
(619) 277-3300 
fax: (619) 277-3305 
Circle 1159 on Inquiry Card. 

USRobotics, Inc. 
(WorldPort 2496) 
(800) 342-5877 
(708) 982-5010 
fax: (708) 982-5235 
Circle 1160 on Inquiry Card. 
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MANNESMANN 
TALLY® 

The Only Portable 
Printer with 
True  Business 
Performance! 

Laser Performance Not Tied to the Desktop for Financial, 
Real Estate, Consulting, Sales, Remote Sites etc... 

• HP LaserJet® II emulation - print documents in same laser format 
- downioad forms & special fonts in LaserJet Il format - portrait & 
landscape - no need to carry bulky, preprinted forms 
(offsite forms & contract printing). 
• Document-grade, laser quality on plain paper or transparencies 
- 300 DPI (mobile presentations/demonstrations). 
• Desktop laser printer speed (6 PPM) in just 8.3 pounds!. 
• Prints on letter, legal or A4 size papers. 
• Built-in 80-page "snap-out" sheet feeder. 
• Fully portable battery operation - charges from 110/120V AC, 
220/240V AC, 12V DC (international business printing) . 
• Durable, reliable technology under tough conditions - no toner or 
ink cartridges to spill or leak (remote industrial/scientific printing). 
• Worldwide Service & Support. 

For the name of your nearest dealer call: 

1-800-843-1347 Ext:526 
Mannesmann Tally Corporation 

Kent, Washington 

A mannesmann technology company 

MT735 
...Fast Portable Page Printing! 

Tally is a registered trademark of Mannesmann Tally Corporation, 

HP and LaserJet are registered trademarks of Hewlett-Packard Corporation. 
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VERLOOKED, 
NGINEERING. 

.1•••••• 

-MON» • 
-..trialismsr—re.""" aUsSIMas 

August 1992 
Toshiba T3300SL 

In PC Magasmis 

survey of 65 notebooks, 

guess who received Editors' 

Chace honors. 

The T3300SL weighs 

only 5.95 pounds and fits m 

halla bneicase. (Leasing 

plenty of room for your 

tuna sanduochi 

You can call seal 

hoe Toshiba technicians 

toll-free for complete 

product support. 

They say nothing's perfect. 

We say, they haven't seen our T3300SL. 

The notebook that leaves so little room for im-

provement, the editors of PC Magazine named 

it one of their Editors' Choices for 1992. 

From its bright, easy-to-read LCD screen 

to its light-as-a-feather weight, the T3300SL 

may very well be the best-designed 386 note-

book you can buy. 

And mind you, by "best-designed,' we 

don't just mean "most features:' 

By "best-designed,' we mean a combina-

tion of technology that's been chosen because 

it's even more impressive in the real world than 

it is on paper. 

Our engineers gave this Toshiba a rapid 

fire 25 MHz 386SL microprocessor, a PCMCIA 

slot, and your choice of an 80MB or 120MB 

hard drive, not to mention all the other qualities 

that make a Toshiba a Toshiba. Namely, stan-

dard size keys with full key travel. Compatibility 

with our DeskStation IV And Maxtimew power 

management, which lets you get the most out 

of yet another virtuous feature: a powerful 

Nickel Hydride battery. 

So like we said, if you can build a better 

balanced 386 notebook, talk to Engineering. 

And if you can't, talk to your nearest Toshiba 

dealer. The toll-free number is below 

(Surely you didn't think we'd overlook that, 

did you?) 

In Touch With Tomorrow 

TOSHIBA 
1 - 8 0 - 4 5 7 - 7 7 7 7 

1992 Toshiba Arnerka Information System Inc. The Intel Inside logo is a trademark o(hsyd Corporanon 
All products indicated by trademark symbols are trademarked and/or registered by their respective manufacturers 
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Decisions, decisions, decisions. 

.e--

Decider, decider, decider. 
Down - sizing, upgrading, multi- platform envi-
ronments. Today's computer hardware issues are 
more numerous, more difficult, more critical than 
ever. So how do companies make decisions? 

According to a new IntelliQuest study, they 
turn to the only person qualified to decide. Some-
one like Bob Barrett. A person with 18 years in 
computers. Who oversees a technical staff of 75. 
And whose buying decisions and approvals affect 
nearly 3,000 users worldwide. 

In other words, they turn to the BYTE reader. 
A full 92% of whom control the products and 
brands their companies buy. 

If you want to reach an audience as influential 
as this, then yours is an easy decision—advertise 
in BYTE. 

BYTE reader Robert N. Barrett, Vice President Management 
Information Systems, M/A-COM, Inc. 

It doesn't g 
C 1992 BYTE, a McGraw-Hill publication. For a presentation of the Ma 



REVIEW 

MAKING 
CONNECTIONS 

Seven external Ethernet adapters offer a wide range of 

capabilities to suit networkers on the move 

WAYNE RASH JR. 

S
everal years ago, Xircom introduced 
the first Ethernet adapter that at-
tached to a computer's parallel port. 
Other companies followed, and now 

many adapters are available from which 
to choose. With these external, parallel-
port units, you can easily connect nearly 
any PC to a network without opening up its 
case. This makes these adapters especially 
convenient for traveling, for testing, or 
when you have no slots available. All of 
the adapters use a standard 25-pin paral-
lel-port connector and an external power 
supply—usually a small box that plugs 

directly into a wall socket. 
External Ethernet adapters have con-

tinued to grow in acceptance as well as 
in capabilities, and with the introduction 
of the Intel 386SL processor, parallel-
port technology has also improved. Cur-
rently, only Xircom is able to take advan-
tage of the enhanced, high-speed-3 to 
4 times faster—parallel ports supported 
in 386SL-based machines from Zenith, 
Compaq, Dell, and other companies. 
Eventually, though, it is a safe bet that 
more companies will move to this higher-
speed capability. 

Testing Setup and Approach 
I used a Zenith Z-Note notebook for my 
test platform. The Z-Note is the leading 
example of the new wave of fast, capable 
notebooks that are making their way into 
offices worldwide. It has a 25-MHz 386SL 
processor, 4 MB of RAM, and an 80-MB 
hard drive, and it supports the enhanced 
parallel-port standard. In addition, Zenith 
has included in the Z-Note a built-in Eth-
ernet port, which gave me an interesting 
comparison to the performance of the ex-
ternal adapters. I used Novell NetWare 
3.11 running on a 16-MHz Novell 386/AE 
file server with 10 nodes, but my node was 
the only one active during testing. 
I tested 10Base-2-compliant adapters 

using a BNC coaxial cable connector. Most 
of these adapters are also available for 
10Base-T (twisted pair) and 10Base-5 
(which uses an AU! connector). In addi-
tion, most of the manufacturers also offer 
adapters for the Token Ring and/or ARC-
net networks. While these other adapters 
may resemble the Ethernet adapters tested 
here, there's no guarantee that my experi-
ences are applicable to them. 
Once I had satisfied myself that the 

adapters worked as intended by logging 
on to a network and confirming that I had 
access, I began performance testing. My 
principal approach was to measure the time 
required for a 10-MB file transfer. I set 
this up by dividing a 10-MB file into eight 
segments and transferring them sequen-
tially. These file sizes were not unusual 
for the graphics images found in desktop 
publishing or CAD files. In addition, they 
were substantially larger than the avail-
able buffer space in the network operat-
ing system, thus taking the disk buffering 
out of the equation. 
I also tried using Novell's Perform3 

test, which purportedly tests data trans-
fer speed by measuring times for different-
size data packets. I am not reporting the 
Perform3 results because I am not con-
vinced that these results accurately pre-
dict actual performance in a production 
LAN. The results are notable in their in-
consistency, and it may be that Perform3 
simply does not work accurately with par-
allel-port Ethernet adapters. While you 
may see references to these tests else-
where, I think the results should be viewed 
with caution. 

Pocket Ethernet Adapter II 
Xircom's Pocket Ethernet Adapter H is 
improved in a number of ways over the 
original and is the only unit I tested that 
supported this higher-speed capability. 
The unit is smaller than the original, and 
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EXTERNAL ETHERNET ADAPTERS COMPARED 

The LAN adapters reviewed here differ most in the software each offers and the available versions. (N/A=not applicable.) 

Product name 
10-MB file 

Price copy time 
(min:sec) 

Pregenerated Other 
NetWare shells software 

Accton Technology's S399 2:59.8 
EtherPocket-CX46 

D-Link Systems' 
Ethernet Pocket LAN 
Adapter 

Other 
versions 

No ODI, 
LAN Manager, 

NetBIOS, 
PC NFS, 
Packet, 

NDIS-DOS, 
NDIS-OS/2 

S395 2:17.8 Yes 

Hong Technologies' S299 
HT-PP108ECX 

IC Technologies' $495 
pLAN Ethernet 

Solectek's LAN-CX 9349 95 
Pocket Adapter 

Xircom's External S499 
Ethernet Adapter 

Xircom's Pocket $399 
Ethernet Adapter II 

3:33.6 

2:40.6 

N/A 

Yes 

Yes 

No 

2:41.5 Yes 

2:12.4 Yes 

ODI, 
3Com, 

NDIS-DOS, 
NetBIOS, 
LANSmail, 
Nexos, 
PC TCP, 
PC NFS 

None 

NDIS, 
LAN Manager 

ODI, 
NetBIOS, 
3Com, 

LAN Manager, 
FTP TCP/IP, 
PC NFS, 
NDIS-DOS 

001, 
NDIS-OS/2, 
NDIS-DOS, 

Packet, 
PC NFS, 
WIN TCP, 
DECnet 

ODI, 
NDIS-OS/2, 
NDIS-DOS, 

Packet, 
3Com, 

AT&T StarLAN, 
LAN Manager 

Notes 

10Base-T D 

AUI, 
10Base-T 

None 

AUI, 
10Base-T 

ARCnet, 
10Base-T. 
Token Ring 

D 

B, C. E 

C, D, E 

Token Ring B, C 

ARCnet, A, C. E 
10Base-T, 
Token Ring 

A: Supports enhanced parallel port. 
8: Includes AUI and/or 108ase-T support. 
C: Includes activity indicator. 

attaching it to the parallel-port connector 
is easier. You connect it by turning a de-
vice that looks like a tiny tractor tread en-
circling the adapter. This turns the mount-
ing screws, eliminating the frustrating 
thumbscrews used by other devices. 

In operation, the Pocket Ethernet Adapt-
er II was fast and trouble-free. It performed 
the file transfer test faster than any other 
Ethernet device in this review. It also beat 
the time of a 3Com Etherlink II card mount-
ed in a 33-MHz 386 desktop system. 
Xircom includes an activity monitor 

light and supports the 386SL sleep mode 
by providing automatic log-on when you 
reactivate the machine. The unit does not 
have a printer-port pass-through connector, 
so you must print to the network, but the 

D: Includes multivoltage power supply. 
E: Includes parallel-port pass-through. 
F: This product test not performed due to product failure. 

company makes a port multiplexer if you 
want to print locally with this machine. 

External Ethernet Adapter 
This sibling of Xircom's Pocket Ethernet 
Adapter II is designed to be used in an of-
fice environment. It consists of a box that 
attaches to the computer via a cable, al-
lowing the unit itself to mount behind the 
computer. It is too large to be really por-
table, but it includes support for 10Base-2, 
10Base-5, and 10Base-T. This unit cur-
rently ships in a hardware and software 
version that doesn't support the enhanced 
parallel port. In addition, all the network 
software included with the unit seems to be 
of an earlier version than that accompa-
nying the pocket unit. This may not matter 

to you, but it will in some installations. 
This adapter powers down when you 

shut off the computer. There is a power 
light as well as a network activity light 
and a link indicator for 10Base-T connec-
tions. This unit was much slower than the 
Pocket Ethernet Adapter II, even when the 
newer unit was not using the enhanced 
parallel port. 
The unit and the driver software are 

auto-sensing, detecting which of the unit's 
three ports the Ethernet is connected to 
and which computer parallel port the cable 
is attached to. This means that the External 
Ethernet Adapter, like the pocket version, 
is essentially a plug-and-play device. You 
hook it up and load the software, and 
you're ready for networking. 
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Ethernet Pocket LAN Adapter 
D-Link Systems' Ethernet Pocket LAN 
Adapter is clearly meant for use on the 
road. It includes a handy carrying case and 
an attached T connector, and the manual 
fits in the case. Unfortunately, the power 
supply, which is required for operation, 
does not. Regardless, the power supply is 
designed to operate on nearly any AC volt-
age supply, and it has a wide selection of 
available network drivers. This is a serious 
network adapter. 
The Ethernet Pocket LAN Adapter is 

fairly small, and its multivoltage power 
supply is the smallest in its class. The 
adapter comes packed in a plastic case that 
resembles those used for videotape rent-
als; the case is reusable for shipping. If 
you have a heavy travel requirement, this 
adapter is an obvious choice. 
The Ethernet Pocket LAN Adapter has 

the virtue of being completely nondramatic 
in use. For example, most of the external 
Ethernet adapters need to be rebooted 
when the computer using them is rebooted. 
D-Link's adapter does not. It apparently 
senses the computer's reset and adjusts. 
Although the Ethernet Pocket LAN 
Adapter does not support the enhanced 

VIE ACTION SUMMARY 

• WHAT EXTERNAL ETHERNET 
ADAPTERS DO 
They let you connect to an 
Ethernet LAN by attaching to 
the parallel port on your 
computer, without having to 
install an Ethernet network 
interface card. 

MI LIKES 
They are easy to use and usually 
provide effective network 
communications for computers, 
such as laptops and notebooks, 
that otherwise couldn't be used 
on a network. 

• DISLIKES 
All the adapters reviewed are 
more expensive than most widely 
used Ethernet network interface 
cards, are frequently slower, and 
may not work with your computer. 

• RECOMMENDATIONS 
Unless price is a critical item for 
you, buy Xircom's Pocket Ethernet 
Adapter II. It's faster than the 
others, it has broader software 
and driver support, and you can 
buy a version that will work with 
your network. It's also easier to 
attach to your computer than the 
others. If you have a computer 
with a 386SL processor, this is the 
only one that currently utilizes the 
enhanced parallel- port standard 
supported by the 386SL. If price 
is a problem or you can't use the 
enhanced parallel port anyway, 
you might want to consider D- Link 
Systems' Ethernet Pocket LAN 
Adapter. 

GREAT THINGS COME IN SMALL PACKAGES 
This powerful print server 
can tackle your biggest 
network printing problems 

• Connects any parallel printer directly 
to your Ethernet LAN 

• Fully Novell Netware 286 and 386 
compatible 

• Can attach to 8 file servers simultaneously 

• Fast and easy to install 

• Combines high-speed printing and 
exceptional printer control 

• Supports encrypted passwords, 
forms, notify, cancel, and others Ethernet port 

available in thin 
• Full one-year warranty and unlimited or twisted- pair 

free technical support Status LED 

• Made in the U.S.A. Power jack 

Make the Rose Connection 

Parallel port 
plugs directly 
into any printer 

Press switch 
to print status 

Serial port can be 
input or output 

10850 Wilcrest Drive • Houston, Texas 77099 • Phone (713)933-7673 • Fax (713)933-0044 

e"-;-› ROSE I.- ELECTRONICS 

1-800-333-9343 
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parallel-port technology of the Z-Note, it 
was nearly as fast as Xircom's Pocket Eth-
ernet Adapter, which does. 

EtherPocket-CX46 
Like the D-Link adapter, Accton Tech-
nology's EtherPocket-CX46 is set for in-
ternational travel. It's the smallest of this 
already diminutive set, but it's got the 
largest power supply. That supply is de-
signed with a voltage range compatibility 
nearly as wide as the D-Link adapter, and 

it has a replaceable power cord—which 
means that you need to take along only 
the appropriate cord instead of a box of 
adapters for the power plugs. 

Unfortunately, the EtherPocket is rather 
slow. It also sometimes caused boot prob-
lems with the Z-Note, and it does not have 
pregenerated shells. If you are going to 
travel, and if you will have the ability to 
either use Novell ODI shells or be able 
to generate your own, you can survive 
with the EtherPocket. But with the avail-

HAND e 
Compute 
INTERNAI 

a HANDTOP 

100% Compatible 
100% Touch screen 

100% Pen based 
100% Portable and self contained 
But, best of all the DIRECT INPUT 
mode, Imagine.. 

Create, see and use custom touch screen 
keyboards formats even several at the same ti 
- Work in the field or in any environments 
- Run all your PC software directly in touch mode 

Handtop Computers offer 60 MB hard disk, 
PCMCIA interface and wireless data exchange 

With the new Handtop computer 
range : Formats follow functions. 

rCOMSee us at 
DEX 

Booth 160 

(Convention 

Center) 

[
R
I
 &
 c
el

l 
,A

I 
II
 R
 

I would like: CI receive a documentation CI trading visitation 

Name • Fonction • Society:   
Address:   

Postcode:  City  Tel :   
Reply coupon returned to : HANDTOP Computers International 

23, ALLÉE DES VENDANGES 

FRANCE-77325 CROISSY BEAUBOURG 

MARNE-LA-VALLÉE CEDEX 02 

Phone : 3311160.17.70.94 Fir., 33 

ability of the D-Link adapter, what's the 
point? 

HT-PP108ECX 
Hong Technologies, Inc., makes an adapter 
that is similar in concept to Xircom's Ex-
ternal Ethernet Adapter. It's a separate box 
that sits apart from the computer and is 
connected by a cable to the parallel port. 
HTI's HT-PP108ECX adapter includes a 
parallel-port pass-through, as well as a 
BNC connector and an AU! port. 

Unlike the External Ethernet Adapter, 
though, the HT-PP108ECX is not auto-
sensing. Instead, a slide switch on the front 
of the unit selects the port you are using. In 
addition, you can select a regular or long 
Ethernet segment length—a capability 
unique in this group. 

Also unique to the HTI adapter is a light 
that announces packet collisions. Although 
this is of limited usefulness to most users, 
it is handy to be able to see if there are po-
tential performance problems on your net-
work. Unfortunately, the HTI adapter is 
unique in providing only Novell support. 
LAN Manager users and others are out of 
luck with HTI. 

pLAN Ethernet 
IQ Technologies' pLAN Ethernet adapter 
resembles the other external Ethernet 
adapters in that it is attached by a cable, it 
includes a parallel-port pass-through, and 
it has activity lights. Unlike the others, 
though, the pLAN Ethernet supports only 
one version of Ethernet; when you order, 
you have to specify whether you want a 
BNC, AUI, or 10Base-T connection. 
On the other hand, the pLAN Ethernet 

includes a pregenerated NetWare shell, 
NDIS, and LAN Manager drivers. More 
important, it also includes a multivoltage 
power supply, so if your portability re-
quirements include international travel, 
pLAN makes the choice easier. 

LAN-CX Pocket Adapter 
I never got Solectek's LAN-CX Pocket 
Adapter to work. There appears to be a 
hardware conflict between the adapter 
and the Z-Note's PS/2-compatible mouse 
port. I also attempted to try the Solectek 
adapter with a 25-MHz 486 Unisys PW/2, 
also equipped with a PS/2-compatible 
mouse port, but it wouldn't work there, 
either. 
On two occasions, I was able to log on 

to the network and actually access the file 
server, but the connections never lasted 
long enough to perform any tests. During 
the time that the connections existed, per-
formance was extremely slow. Conversa-
tions with Solectek failed to reveal either 
the reason for the problem or the solution 
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FINALLY! A LAN ADAPTER THAT GETS 

THE NETWORK OFF YOUR DESK. 

Older Generation Adapter 

Kodiak's new NotePorr is a breakthrough in 

LAN integration. It ports your notebook or lap-

top to the Ethernet LAN—but doesn't be you 

to a jungle of desktop cables, adapters, or trans-

formers. The only thing that's on your desk 

is NotePort's tiny parallel port connec-

tor. And it's so small and lightweight 

it lets you attach to the network in 

a flash. NotePort supports both 

10Base-T and coax cabling in one 

unit and comes standard with a parallel 

Circle 124 on Inquiry Cord 
(RESELLERS: 125). 

1-800-83-MICRO p Tech pata 

AM, 41111e. 

New Kodiak NotePort- Connector 

port pass- through for easy access to local 

printers. Its pre- built NetWare drivers make 

installation one-step easy and its unique inte-

grated power supply eliminates bulky brick 

transformers. For order information, contact the 

distributors listed below. 

ie List Price is only $399 

e 5 Year Warranty 

Toll-free Technical Support 

I. 24 Hour Replacement Policy 

e Made in USA 

1-800-237-8931 '‘e 
CompuCom 

7(13-761-2340 Systems 

-e, 

e 
153.S Ridde Park- Drive • San Jose, CA 95131 • Phone: 40S-441-v000 • Fax. 40S-441-12 73 
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to it. For this reason, no formal tests of the 
Solectek adapter were possible. 

Which to Choose 
As similar as some of these units are, you 
might think that it would make sense to 
buy whichever is cheapest. That's not the 
case, however. The price differences aren't 
all that great, and there are significant dif-
ferences in the features and software in-
cluded with each unit that could very well 
tip the scales for you. 

For example, Xircom's Pocket Ether-
net Adapter II was clearly the fastest device 
in this test. It was faster even than the in-
ternal network interface cards in the desk-
top computers that I compared it to. In 
fact, the only faster method (by about 1 
second) of Ethernet communications I 
found in this test was using the Z-Note's 
built-in Ethernet port. 

If you need speed and you have a ma-
chine with an enhanced parallel port, then 
the Pocket Ethernet Adapter H is the only 
intelligent choice. Of course, if you travel 
internationally, then you may prefer a prod-
uct that supports the electrical power re-
quirements in any country you might visit. 

In this case, D-Link Systems' Ethernet 

Pocket LAN Adapter is the clear choice. 
It's nearly as fast as the Pocket Ethernet 
Adapter H, has wide software support, and 
is more forgiving than the Xircom adapter 
when you reset your computer. 

If you can't give up your local parallel 
port because you need to print locally and 
have only one, you have three choices. Of 
the three external Ethernet adapters, Xir-
com's External Ethernet Adapter offered 
the best support for an environment that 
has a variety of topologies, and it comes 
with a wide selection of software. Unfor-
tunately, it does not support the enhanced 
parallel-port technology that gives its pock-
et-size sibling its speed. Of course, if you 
plan to travel with your external adapter, 
then IQ Technologies' pLAN Ethernet is 
the best choice, despite its more limited 
software support. 

Unfortunately, there's no ideal solution, 
so no one choice in parallel-port Ethernet 
adapters will suit everyone. Perhaps if Xir-
com were to start shipping multivoltage 
power supplies as standard equipment, that 
solution might be closer. In the meantime, 
the best solution is to compare your needs 
with the support offered by each product 
and pick the best fit. 

SCSI 

Connector 

Integrated 
3' Cade 

• 100% PRINTER PASSTHROUGH 

• ONLY 7.2 OUNCES 

• FULLY COMPATIBLE WITH 

BIDIRECTIONAL AND 

UNIDIRECTIONAL PORTS 

III POWERED BY SCSI BUS 

• ONLY $229.00 

eS 

/ 

41P 
,Mr 
P-- 

Parallel 

Connector 

HIGH PERFORMANCE 
PARALLEL-TO-SCSI ADAPTER 

Transform Your 
Parallel Port — 

Connect up to 7 SCSI 
devices to your 

parallel port and Ifili 
use your printer! 

Up to twice as fast as our original 
MiniSCSI, the MiniSCSI Plus 
lets you run a CD-ROM, tape drive, 
SCSI hard disk, SyOuest, Bernoulli or 
other SCSI device from almost any 
parallel port. For most notebook 
users, it's the only way to use SCSI 
CD-ROMs and tape drives. Plus, its 
integrated cable makes it a snap to 
move and share SCSI devices 
between desktops and notebooks. 

Call For Details! 
800-872-6867 
(800-TRANTOR) 

Trantor Systems, Ltd. 
5415 Randall Place 
Fremont, CA 94538-3151 
TEL: (510) 770-1400 • FAX: (510) 770-9910 

e 1992 Tranrof Systems I 10 ?MIMI and 1.4neSC19 Rus ate 
hadenves al Woe Seems Old Mother prole renes are 
9ademarle al 1l71f1 respedeve arm.. 

Wayne Rash Jr. is a consulting editor for 
BYTE and director of the Network Inte-
gration Group of American Management 
Systems, Inc. (Arlington, VA). He is co-
author of two books for business network 
users: The Executive Guide to Local Area 
Networks and The Novell Connection. He 
can be reached on BIX as "waynerash." 

COMPANY INFORMATION 

Accton Technology Corp. 
(EtherPocket-CX46) 
750 Fremont Blvd., Suite 104 
Fremont, CA 94538 
(510) 226-9800 
fax: (510) 226-9833 
Circle 1131 on Inquiry Card. 

D-Link Systems, Inc. 
(Ethernet Pocket LAN Adapter) 
5 Musick 
Irvine, CA 92718 
(714) 455-1688 
fax: (714) 455-2521 
Circle 1133 on Inquiry Card. 

Hong Technologies, Inc. 
(HT-PP108ECX) 
P.O. Box 1268 
Mountain View, CA 94042 
(408) 745-0100 
fax: (408) 745-7711 
Circle 1134 on Inquiry Card. 

IQ Technologies, Inc. 
(pLAN Ethernet) 
22032 23rd Dr. 
Bothell, WA 98021 
(800) 227-2817 
(206) 823-2273 
fax: (206) 821-3961 
Circle 1135 on Inquiry Card. 

Solectek Corp. 
(LAN-CX Pocket Adapter) 
6370 Nancy Ridge Dr., Suite 109 
San Diego, CA 92121 
(619) 450-1220 
fax: (619) 457-2681 
Circle 1136 on Inquiry Card. 

Xircom, Inc. 
(External Ethernet Adapter, 
Pocket Ethernet Adapter II) 
26025 Mureau Rd. 
Calabasas, CA 91302 
(818) 878-7600 
fax: (818) 878-7630 
Circle 1137 on Inquiry Card. 
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Buy it 
Through 

BUYER'S GUIDE 

Mail Order 

The latest offerings from 
vendors supplying 

products of all leading 
manufacturers at 

extremely 
competitive prices. 

68 

Hardware/Software Showcase 

This categorized four-color 
display section makes it 

easy to find Hardware and 
Software products from a wide 

variety of manufacturers 
and suppliers. 

83 

Buyer's Mart 

From Accessories 
to Laptops to Word 

Processors, you can easily 
find the dealers you are 

looking for in this directory 
of products and services. 
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ALL SYSTEMS INCLUDE: 

• 4MB RAM on 32MB 
Motherboard 
• 2 Serial, 1 Parallel, 
1 Game Port 
• 2 Floppies, 1.44 & 
1.2 MB (3-1/2" & 5-1/4") 
• DynamicScan, Super 
VGA Monitor .28 DOT, 
1024x768, Tilt & Swivel 
• 1MB, Super VGA Card 
• 101 Keyboard, 
Non-Click or Click 
• Min. 200W Noiseless 
Power Supply 
• 8 Expansion Slot 
• Windows 3.1 and Mouse 
(2600DPD, DOS 5.0 

• 486-50MHZ, 256K Cache, w/ISA Bus 
• 486-33MHZ, 256K Cache, w/Local Bus 
• 486-33MHZ, 256K Cache, w/ISA Bus  
• 386-40MHZ, 64K Cache, AMI BIOS 

Upgradeable to 486-66MHZ $998.00 
"Made in USA Motherboard" 

OPTION: 
NonInterlaced DynamicScan 72 SPVGA Monitor. 
1024 x 768, .28 DOT 72HZ, Add $49.00 

SYSTEMS 
Synchronous 32Bit Local Bus 

66, 50 and 33MHZ available now! 
• 486-66MHZ, 256K Cache, w/Local Bus ..... ...Call Price 
• 486-50MHZ, 256K Cache, w/Local Bus $1,589.00 

$1,499.00 
$1,349.00 
$1,259.00 

HARD DRIVES: — Call For Best Price 
80MB 100MB 120MB 200MB 300MB 600MB 1.2GB 
14MS 16MS 14MS 14MS 14MS 15MS 14MS 

The Fastest PC. Configurations: 

486-66MHZ 
Motherboard 

256k external Cache 
16MB RAM Installed 

• 300MB IDE Hard 
Drive plus 32Bit 
Local Bus 

• Comes with 4MB 
RAM Write Back 
Cache 

• Speed Up Windows or 
AutoCAD 

• 32Bit Local Bus 

• 16MB RAM 
INSTALLED 

256K Write Back 
S.RAM Cache 

• Dual local Buses 

32Bit Synchronous 
SuperVGA Card 1MB 

Accelerating 
Windows and 
AutoCAD 

IDE 32BIT 
Synchronous 
Local Bus 

4MB RAM Cache 
Less than .3MS 

Dual Synchronous 32Bit Local Buses 
The Fantasy Combinations/VGA & IDE Caching 

30 Days Money Back Guarantee 
On site service to Most Locations 

• 15" Flat Screen 
Flicker Free 

• .28 DOT 1024 x 768 

• Low Emission 

The Best Application 
for File Server, CAD 
Station, Graphic Art, 
Data Base 

• Click or Soft Touch 
101 Keyboard 

ee vice exteege'l 

,xitleout tieee 



he Fastest PC? 
r • 

MOTHERBOARD — 

486-50MHZ, Local Bus 
w/S3 VGA Card Set 
 $989.00 

486-EISAor ISA 
Please CALL 

386-40MHZ, 64K 
AMI Bios $229.99 

Upgradable to 486-50 
386-40MHZ $279.00 

386-SX25MHZ  $139.00 

386-SX16MHZ  $119.00 

GRAPHIC 
CARDS 

Trident, 1MB $69.00 

SpeedStar Stealth, 
1MB $249.00 

Renoir Hi Color, 
1MB $189.00 

Tseng Lab, 1MB RAM, 
32K Colors $119.00 

FLOPPY 
DRIVES 

Teac 1.44MB $52.00 
Teac 1.2MB $58.00 

JPN 1.44MB $51.00 
JPN 1.2MB $57.00 

HARD 
DRIVES 

Maxtor CALL 
Seagate CALL 
Conner CALL 
Western Digital  CALL 

CASES & POWER 
SUPPLIES 

AT Mini Tower 
w/200W PS. $59.00 

AT Medium Tower 
w/200W PS.  9.00 

AT Big Tower Case 
w/230W PS. $129.00 

MONITORS 

1024 x768 Non-
interlaced SuperVGA 
Package $368 
• .28 DOT Pitch 
• 16 bit Spvga Card w/ 
1MB RAM 

• 256 Colors at 1024x768 
• 14" Monitor 
• Drivers support 
major programs 

• Monitor Only $289 

FAX/MODEM 
SWITCH 

• Save phone line! 
• Does not require 

dedicated line 
• Support FAX/ 
Modem/Phone 

• Intelligent Auto 
Switch 

$69 
Any Name Brand 
Please Call for the 

best price 

DYNAMICSCAN 
486-33MHZ DX 
NOTEBOOK 

• Complete Set 
 $2,299.00 

386-DX 33MHZ w/80MB 
• HardDrive $1,889.00 
• No Hidden Price 

MISCELLANEOUS 

Memory CALL 
Printers CALL 

Any Model 
FAX/Modem CALL 

We Offer Any Custom Configuration. 
Lanstic. Novell Lan System. 

All Systems Include The Following 
Software Package That Even The Novice 
Can Use. 
• Easy Menu 
• Lotus Tutor 
• Bible 
• Accounting 
• DOS Tutor 

• Word Processing 
• Data Base 
• Real Estate 
*Variety of Games and 
Educational Programs 

Test a DynamicScan System yourself with 
a 30-day money back guarantee. 

With the purchase of any DynamicScan 
System, you will have access to unlimited 
technical support with our "800" 
DynamicScan Users Number. 

Warranty-1 Year On-Site Service to most 
locations. 

DynamicScan 
10824 Page Avenue 

St. Louis, Missouri 63132 

SALES/ORDERS 314-423-0044 

FAX 314-426-4014 

EXPORTING 314-428-7734 

TECH SUPPORT AND RIVIA 
800-852-3273 

Circle 104 on Inquiry Card. 



CONTROL UP TO 96 PC 
FILE SERVERS WITH I KEYBOARD 

AND MONITOR USING... 

COMMANDER 

• Select via Keyboard 

• Dual access up to 250 feet 
away (optional) 

• No external power 

• Mix PC, PC / XT, PC/AT 
and PS/2 

• "AutoBootTm" Feature 
boots attached 
computers without 
operator intervention 

• Shows PC power status 

7.7 

L. 

tr-"7" 
$7277,11 

..•••• , • 

"-rrn 
rrel 
rt=. 
r=- 

r-=1, 
'7 7777 

• PS/2 Mouse support 
available 

• Each unit accommodates 
from 2 to 8 PCs 

• Up to 12 units can 
be cascaded 

• Mounting kit available 
for 19" and 24" rack 
installation 

Cybex Corporation 
2800-H Bob Wallace Ave. 

Huntsville, Alabama 35805 
(205) 534-0011 

Fax ( 205) 534-0010   

Dealer Program Available See us at 

CCDMIDEN/Fall '92 
Booth # 4700 

PC, PC/XT PC/AT and PS/2 are trademarks of 
International Business Machines Corp 
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Sew iese de:4e«, 1979 

JDR Microdevices® 413 2233 Samaritan Drive, San Jose, CA 95124 

UPRIGHT CASE $9995 
• Mounts 3 floppy and 4 hard drives 

• Accommodates std. & mini motherboards 

• ' ,itglt ITO display 

CASE-100A   $99.95 

C AS E • 200 , per Deluxe Upright $ 349.95 
PS- 2504W 250W p. supply $ 129.95 
PS- 3004W ,00W p. supply $ 149.95 
CASE- 70 - • • 286-style case  $89.95 
CASE-120  $199.95 
Mini- upright case w/200W power supply 

POWER SUPPLIES 
• U,L approved 

• 110/220VAC, 50/60Hz 

P5•150 8088 150 watt   $ 69.95 
PS-200X 8088 200 watt   $89.95 

$89.95 
$149.95 

P1-200 286/386/486 200 watt 
PS-300 286/386/486 300 watt 

ENHANCED 

KEYBOARD kiÉt\_ ‘ffi.rtteMt 
$4995 11.6- telegalal 1L 

611.1..%-' Ii1611.1 %AAA: Mid 

BIC-5339 101/102- key enhanced layout   $49.95 

NON-INTERLACED 
1024 x 768 MONITOR 

;Iii011* 
• VGA-MON-1024N .28 dot pitch $389.95 

VGA-MON• 1024 ' 024x768 int. monitor, .28mrr. $ 349.95 
VGA-PKG-1024N Non-interlaced Super VGA pka $ 499.95 
VGA-PKG•1024+ 1024x768 interlaced VGA pkg $ 469.95 
VGA-PKG 640x480 39mm dot pitch VGA pkg $ 349.95 

2400 BAUD MODEM $49 
• Internal data modem 
• Hayes compatible 

• ( Iunfig. as COM I -COM2 

MC4-241  $49.95 

9600 BAUD EXTERNAL $29995 
• curl V. i21,,,IV.32/V.22bis/Bell 212A & 

Hayes AT command-set compatible 

• MNP5 error correction & data compression d r. 3 

• 8 status LED's 
VIVA-96E  $299.95 n 

FAX/MODEM/PHONE SWITCH 
• Save phone line charges! 

• Supports fax, modem, phone and 
answering machine from 1 phone line 

FARM-SWITCH   $119.95 
FAX•SWITCH Without modem connection  $89.95 

BUY WITH CONFIDENCE FROM JDR! 

• 30-DAY MONEY BACK GUARANTEE 

• 1 YEAR WARRANTY 

• TOLL-FREE TECH SUPPORT Mee 

MOTHERBOARDS 

25MHZ 386SX 
• 25MHz Intel 80386SX CPU • Expanciable to 8811 , 
',board • Uses 256Kb or 1Mb SIMMs (0K inst.,' I 
• Six 16-bit and two 8-bit sirota 
MCT-11138652-25  $ 199.95 
MCT-M486•50 50MHz cache 486 $1195.00 
MCI-M486-33 33MHz cache 486 $895.00 
MC f-M4865X•25 25MHz cattle 486SX . 5499.95 
MCT-C 386.40 40MHz cache 386   $379.95 
MCT-C386-33 33MHz cache 386   $ 349.95 
MCT-M286-16 16MHz 286  $149.95 
MCT-M286-12 12MHz 286  $129.95 
MCT-TURB0•10 10/4.77MHz 8088 $69.95 

PORTABLE IC TESTER 
• Tests the following 14 to 20-pin 

devices: 74 series TTL, & 45 series 
CMOS & .11/44 series DRAM up to I Mb 

• I • • • unknown parr numbers 

MOD-141C   $129.95 

WIRE-WRAP PROTOTYPE CARDS 
JDR-PR2 8- bit with I/O decode layout   $29.95 
1DR-PR10 16-bit with I/O decode layout  $34.95 

SOLDERLESS PROTOTYPE CARDS 
PDS-601 8 bit breadboard-on-a-card w/I0 decode $ 79.95 
PDS-611 16-bit version  $89.95 

ism 

16-BIT VGA CARD 
• 3/ i 6-bit 8088 and . 

/S6/386/486 compatible 

• 540 x 480 in 16 colors 
320 x 200 in 256 colors 

• 256Kb videc RAM 

MCI-VGA- 1000 .... $49.95 
MCI-VGA-3000 1024)(768, 512Kb DRAM ......$ 89.95 
MCI-VGA-4000 1024x768, 1Mb DRAM $129.95 
SPEEDSTAR•248 24-bit color, 1280x1024  ... $ 199.95 
STEALTH-VRAM Windows occeler., 1280x1024 $ 349.95 

499' 

3-BUTTON MOUSE $ 14951 
• Al ,uracy 290 - 1450 DPI 

• Opto-mechanical design 

• Window, ;.: compatible 

JDR-MOUSE-3 $ 14.95   
MOUSE-PAD $4.95 

POST CODE DISPLAY CARD 
• 286/386/486 compatible 

• Displays power on self-test code 
• WI irks when software won't even boot 

PCODE  $49.95 

CCXNER 
84Mb DRIVE PACKAGE 
• CP-30084 84Mb, 19ms IDE 

hard drive, 16-bit floppy/ 
hard disk controller, cables 
and instructions 

HDKITS0 $289.00 

IDE HARD DRIVES 
PART 0 BRAND CAP. SPD. TYPE PRICE 

CP-3000 Conner 42Mb 28ms 3.5" IDE $189 
ST-351A Seagate 42Mb 28ms 33" IDE $199 
CP-30084 Conner 84Mb 19ms 3.5" I DE 5269 
ST-30964 Seagate 88Mb 16ms 3.5" IDE 5269 
CP-30104 Conner 120Mb 19ms 3.5" IDE $319 
ST-31444 Seagate 131Mb 16ms 1 3.5" IDE 5349 
CP-3204F Conner 212Mb 16ms I 5.25" IDE 5499 

289 

• 
Nekii> FLOPPY DRIVES 

FDD-1.44A 1.4464b, 3.5", Beige $ 79.95 
FDD-1.44X 1.44Mb, 3.5", Black $ 79.95 

$89.95 

FDD-360 360Kb, 5.25", Black   
FDD-1.2 1.2Mb, 5.25', Beige   

$89.95 

FDD-2.884 2 $149.95 .88Mb 3.5" drive, Beige   
F D-505 5 25" & 3.5" combo drive, Beige    $149.95 

EPROM PROGRAMMER 
Pro,s;rams ices ro 5 I 21i bits, 
plus 27C100, 27CI01, 27C301, 
27C1000, 2 'CI 001, 27C200I, 
27C4001 and more 

• Includes dedicated 8-bit 8088 and 
286/386/486 PC compatible card 
111' to, ket accepts 0.6"W DIP IC's to 32 tin, 

MOD-MEP-14   $199.95 
MOD-MEP-44 As above with 4 ZIF sockets  $269.95 
MOD-EMUP Universal programmer/tester ...._ $ 699.00 

$19995 

EPROM ERASER $3995 (e 
• Quickly and simultaneously erases 
up to 4 standard EPROMs 

DATABASE N  $39.95 

MULTI I/O CARD WITH IDE $ 6995 
FLOPPY/HARD CONTROL 
• I 6-bit 286/386/486 compatible 
• 5upports 2 IDE hard drives & 

tloppv drives ( 360K-I.44Mb) 
• '' & I game port 

MCT-IDE10  $69.95 
MCI-IDE10+ As above w/16550 compotability $99.95 

MCT-IDEFN 16-bit IDE hard/floppy controller  $29.95 
MCT-CIDEFN 16- bit IDE CACHE controller   $ 199.95 
MCI-IDE-8 8-bit IDE controller   $99.95 
MCT-FDC-110 1.44Mb floppy controller   $ 49.95 
MCT-FDC-1404 1.44Mb floppy controller (4 drives) $ 59.95 
MCT-F DC•ED 2.88Mb intelligent floppy controller $ 79.95 
MCI-410 Serial/parallel/game port card  $49.95 
MC4-410+ Two NS16550 serial/par/game port  $ 89.95 
GATEKEEPER PC security card  $49.95 
RAMPAI. H 16-bit 16Mb RAM card Iw/010)). $139.95 
SOUNDBLASTPRO 8- bit MIDI sound board  $219.95 

DYNAMIC RAM • 

PART II SIZE SPEED TYPE PRICE 

41256-80 256K x 1 8Ons DIP 1.69 
414256-80 2501( x 4 80es DIP 5.49 
1MB-80 1M x 1 8Ons DIP 4.99 
1MB-60 1M x 1 6Ons DIP 5.49 
412560B-80 256K x 9 8Ons SIMM 14.95 
41256498-60 256K x 9 6Ons SIMM 16.95 
421000MB-10 1M x 9 100ns SIMM 39.95 
421000498-80 1M a 9 8Ons SIMM 45.95 
421000696-60 1M x 9 60es SIMM 49.95 
424000A98-80 4M x 9 8Ons SIMM 149.95 
424000A98•60 4M • 9 6Ons SIMM 159.95 

MATH CO-PROCESSORS 
PART 0 SPEED PRICE PART A SPEED PRICE 

8087-2 8MHz 129.95 80387-5XP 5 25MHz 79.95 
8087 5MHz 89.95 80387-DXP ≤.  33MHz 89.95 
80287-10. 12MHz 89.95 80487-5X 20MHz 499.95 

CALL FOR YOUR FRFF 
JDR CATALOG TODAY! 
FOR PC'S, SOFTWARE, MONITORS, 1.-.21,ii. 

L
DISK DRIVES, KEYBOARDS, MODEMS, 
CABLES, CONNECTORS, ICS, i,gg 
COMPONENTS, PROGRAMMERS, 4.•-• , 
TEST EQUIPMENT, TOOLS 8 MORE! ..11._=a- _4 ....à 

NO WHO:UDR?  800_538_5000 Toll-free8oce-5F3a8x.5ocerdoe5ring 
A DA Y! 

TERMS. For shipping & handling include 55 00 for ground P. 57 SO for on Orders as, I lb end frweign orders may, require addihorml shypaing chorges-ccntoct our Sales Dept for the 
amount CA residenh must include applicable soles ton Prices subject to change veificsit notice. We ore not respons ble for typograpnicalleiOr. We resew the right to limit icintities 
and to substitute manufacturer. All merchandise subject to prior sales A full copy ni our terms a comktbie upon request Items pictureo fray only be represent's.° 108, the JDR bga, 
J1)2 Micaxlevices, and the MCI are registered trodernadis of JDR Microdevices Inc. Moduhsr &cue Technology is a troderreek ol (D) Mo.-xlevices kr Copyright 1902 JDR MICRODE-VICE 

Local 408-559-1200 
885 408-559-0253 
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Multimedia PC 
)BT.‘BI.E desktop 

Built - in 9-!/2"1024 x 768 SVGA Color CRT Display 

(Show 11 with optional equipment) 

Standard Features: 

• Five 16-Bit Expansion- Slots 

(3 full length available) 
• 4 NIB RAM Expandable to 32 MB 
• 120 MB IDE H.D.D. up to 500 MB available 

• 1.2 MB F.D.D. and 1.44 MB F.D.D. 
• 2 Serial / 1 Parallel Pons 
• I 6-Bit 1024v 768 SVGA Card with I M13 RAM 

• 10I-key detachable keyboard 
• MS DOS 5.0 
• Nylon Carrying Bag 

MICROPROCESSOR PORTARLE de‘Anii, PORTABLE wor Ism, i en 

i 486 DX-50 $2.885.00 $2,835.00 

i 486 DX-33 $2.485.00 $2,435.00 

i 386 DX-33 $2,185.00 $2,135.00 

i 386 DX-25 $2,085.00 $2,035.00 

'plions: 

• 32-bit Local Bus S3 Graphics Accc Icrator for 

high performance of GUI 
• Multimedia Upgrade Kit 

• CD ROM / Tape Backup /Removable H.D.D 

• High Speed Fax/Modem 
• High Speed 16550 1/ART Serial port 
al I 6-bit SCSI-2 host adapter 
al Dual Media 1.2 MB 1.44 MB F.D.D. 
• We custom build each computer to your 

specifications 

Pisces ALL-IN-ONE PC 
Space Saving & Expandable 

▪ --

41i 1 I I I I al II 11 I I 

• H:1).DS 

2 Serial / Parallel JE- tertiBI F.D.D. Pons 
• I6- Bit 1024 x 768 SVGA Card 

I 101-Key Professional Keyboard 

MIMS DOS 5.0 

• Monochrome VGA / MGA 

CRT Display available 

• Optional Carrying Bag / 

Ext. E.D.D. / LAND Adapter 

SVGA 386SX-25 $1,395.00 

BI-L1NK MULTI:MED: 
PORTABLEdeak 

• PORTABLE workstation 

Bui11-in I I" 640 x 480 VI:A High Contrast 

GAS PLASMA Display. la Grayscales 

9- 1/2 " SVGA Monitor set 
1624 y 768 Color cRT 

Please call for infor-
mation on our other 
fine products: 
386DX-40 Notebook 
386SX-25 Notebook 
386/486 EISA/ISA Desktop 

Optional padded hard case for 
shipping your computer as bag-
gage or by common canier 

.Call to confirm current pricing, product specifications and configurations. • All are subject to change without notice • Purchase orders subject to appnwal 
• C.O.D. terms and VISA / MASTER Credit Card honored • Prices do not include shipping and handling • Please add appropriate local tax • One-year 
warranty on parts and labor • Lifetime technical support • All trademarks and tradenames herein are properties of their respective owners 

To Order, Call: Mon - Fr, 7:30am to 6:00pn 

1-800-888-5369 
Bi-Link Computer Inc. 

=  11606 E. Washington Blvd. Suite A = 
Whittier. California 90606 

— Tel: (310) 692-5345 Fax: (310) 695-9623 
Tech Support: (310) 695-5166 

VISA 
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Micro-International Inc. 
since 984, world-w de distribution of quality computer systems and components 

486DX2, 66 MHz, 

486DX2, 50 MHz, Etna 
486DX, 33 MHz, 

386DX, 33 MHz, 

$2695 

$2195 

Don't settle for 386SX performance. With 386DX and 486DX power, 

external keyboard and VGA ports, it is the only computer you will ever need. 

HCP Power Notebook Standard Features 

• VGA graphics with 32 gray-scale supertwist back-lit LCD screen 

• 4 MB RAM installed, total memory capacity is 16 MB 

• 120 MB hard disx, 15 ms access time 

• 1.44 MB 'Ioppy drive 

• Three-hour battery 

• Carrying case 

• Licensed DR-DOS 6.0 

• Two serial, one parallel port 

• External numeric keypad included 

• External VGA and keyboard connections 

Optional Features 

• Docking station with 2 x 16 bit slots 

• Auto cigarette adapter 

• Memory upgrade to 16 MB 

• Memory upgrade to 8 MB 

$275 • Hard drive upgrade to 210 MB 

$ 45 • Additional battery set 

$660 • Additional battery charger 

$330 • Additional AC power adapter 

$400 

$100 

$ 35 

$ 60 

  10850 Seaboard Loop 

  Houston, Texas 77099 M r  

Sales 800/967-5667 Tech Support 713/495-9096 

Hours: 9:00 a.m. to 5:00 p.m. 1v1-F11:00 a.m. to 1 p.m. Sat. (Central Time) 
All systems and components include a one-year warranty; 30-day money-back guarantee. 

Price reflects cash or credit card payment. Major corporation purchase orders accepted. 

MasterCard 
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tools! The Back-
pack tape drive 

is also easy to 
transport, making 
it ideal for trans-

TWO COMPUTERS 
CAN SHARE ONE 

BAC KPAC K. 

With Backpack, several 
computers can share a 

single tape drive. Backpack 
connects quickly and easily 

to the parallel printer port 

of any PC compatible 
or portable— without 

interface cards or 
I 
I \ 

1 

See us at 

ferring data from one 
computer to another. QIC 
40 (40/120MB) and QIC 80 

(80/250) tape, diskette and 

hard drive models are 

available. So share 

and share alike! Call 
today for more 
information. 

COMDEM,f1Fall '92 
Booth #H8840 

backpack 
MicroSolutions 

Computer Products 

132 W. Lincoln Hwy., DeKalb, IL 60115 815-756-3411 Fax 815-756-2928 
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The Ultimate 121C01111 
in Handheld w' big60/ 
Computers 

30-Day Money Back Guarantee 

AbiPUTERS® 

ABC Computer (USA) Corp. 
2531 237th Street, Suite 122, Torrance CA 90505 
310-325-4005 Fax 310-325-6369 

'Battery life is measured with power management enabled. 
All brand names are registered trademarks of their respec-
tive owners. 

V1S4 

1-800-336-2280 

Weight 2.2 lbs. (Bicom and Battery) 
Dimension 8.78" x 6.36" x 1.22" 
True 16 bit AMD Lonestar Processor, 386SX Class Performance 
5 "AA" size NiMH Batteries, 4-hour operation* 
60 MB Hard Disk Drive 
2MB RAM expandable to 4MB on board and 16MB with memory card 
PCMCIA 2.0/JEIDA standard port for memory card and 110 card 
640 x 400 resolution LCD screen supports CCA, AT&T mode and 
all Windows graphics 
64-key keyboard 

parallel (bi-directional)/ 1 serial 
External FDD port for optional Floppy Drive 
DR-DOS 6.0, File Transfer Software & Serial Download Cable 
Built-in Personal Data Manager software 
Built-in Programmable Power Management Software 
Universal AC/DC adaptor 
Carrying Case $995 

Options External Floppy Drive, SRAM Memory Cards, 9624 IC Card 
Fax/Modem, Mini-trackball, External Keyboard, extra batteries. 
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NOTEBOOK COMPUTER 
• Powers 8 watts up to 4 hours.* 
• Rechargeable up to 1,000 times. 
• No memory effect. 

WER 
Bonus for 

orders before 
the 25th 

NOTEBOOK PRINTER 
• Powers 5 watts up to 6 hours.* 
• 800 mAmp regulated current. 
• Can run at same time as computer. 

ACP ER PACK 
120 VOLT AC PORTABLE RECHARGEABLE 

AC Module-12 V DC to 120 V AC power inverter. 

50 watt continuous power, modified sine wave. 
Overload, polarity, and short protection. 
Weight 3/4 lb, size l-3/4" X 3" X 7-1/2". 

Power Pack Module—Rechargeable up to 1,000 times. 

12 volt, 3.0 AH sealed lead acid cell, Recycleable. 

Overcharge protection, power always ready. 
Weight. 3 lbs, sin 3" X 3" X 7-1/r...  
DC Charger—Recharges in vehicle in 1 to 3 hours.  

AC Charger— Recharges at home in 4 to 6 hours.  

moo  DC Converter— 800 InAmp, regulated current. 
Converts 12 volt DC to 1.5-3-4.5-6-7.5-9 volt DC. 

6 plugs, 5.5/2.5, 5.0/2.1, 3.5/1.4, 3.0/1.033, & 2.5. 

For running printer at same time as computer. 

SYST 
RUMMY 

AC KFT 
INCLUDES 

3.0 AMP NW 

e 
èç 

Optional Solar Charger Kit 
Recharges in remote areas in 4 to 6 hours (sunny day). 

Trickle charges vehicle battery too (sunny day). 
15 volt, 6.8 watt, weight. 4.51b., size 12" X 18" X 1/4". 

1-800-955-5014 /Dept. BT2N/24hr. NM :lc 
30 day money back guarantee. 1 year factory limited warranty. 
For inquires call 714-241-6800 / M-F / 9-5 / CA time. 
For technical info call factory 1-800-544-4124 / M-F / 9-4/ CA time. 

eem Power Products Marketing"" 
17291 Mt. Herrmann Street, Fountain Valley, CA 92708 

To order call toll free: AC Power Pack / AC Kit #06-3232 
Valued at $203.27 Your Price 

Optional Solar Charger Kit #06-8191 
Valued at $ 151.40 Your Price 

$149•95 
$9.95 S&H* 

$99." 
$9.95 S&H* 
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* S & H in continental USA. Extra cost for others. CA residents add tax 7.75%. Allow 2 to 4 weeks for delivery. 2nd day express available. © 1992 PPM 
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Network 
3COM 
3C503 EtherlInk II/ 5-pack 189£799 
3C503TP 10 Base T  229 
3C505B Ethernet Plus  579 
3C507 Etherlink 16  279 
3C523 MCA Ethernet 299 

ARTISOFT 
Starter Kit 2mbps/AE2  325/459 
Starter KitAE3 539 
Lan Cards 2mbps/AE2 1291199 
Lan Card AE3  229 
Central Station 419 

INTEL 
Ether Express 16TP/EISA  125/639 
Token Express 16/4 ISA/MCA 499 
Token Express 16/4 EISA  649 

NOVELL 
Novell Lite 1.0/starter kit 691409 
Netware 2.2 5/10 User 519/1099 
Netware V.2.2-50 user  1989 
Netware 3.11 20/100 User 1899/3648 
Netware 3.11-10 User  1375 
NE 1000/NE 2000 129/155 
NE 3200 669 
Access Server  1595 

SMC 
PC 130/PC130E  75/99 
PC600WS/PC600FS 1291209 
Ethercard 8 bit/16 bit  1291149 
Token Card 8 bit/16 bit.  349,399 
10 Base-T Card 8 bivie, bit. _ 185205 
3608TP IOBT concentrator  409 
3512TP Ether.10BT conc.12 port 709 

THOMAS CONRAD 
TC4045 16/4 Token Ring  499 
TC6151-11 16 port smart hub 679 
TC6242/TC6242-TP. 69/99 
TC6245/TC6245-TP. 199/219 

Network Software 
Borland D Base IV LAN-1 user 249 
Borland Cluatro Pro V.4.0 ntwkable  319 
Close-Up Lan 2user/8 user  249/479 
Foxpro Lan 6 user 559 
Lotus 2.4 server/node  559/339 
Lotus 3.1 server/node 625/409 
Norton PC Anywhere V.4.5 Lan 325 
Peachtree Network Accounting 489 
Procomm Plus Network 5 pack 325 
Untouchable Network  429 
Word Pedect °nice- 5 user  289 
Wordstar 2000 LAN-3 pack 259 
X Tree Virus Sale Lan  379 
X Tree Net/ for Unix   319/189 

Software 
Aldus Pagemaker 499 
Carbon Copy/Close Up 110,109 
Clarion ProDeveloper  449 
Clipper 5.0   489 
Corel Draw 365 
Obese IV 1.5  389 
Foxbase/FoxPro 195/449 
Framemaker 549 
Freelance Plus   309 
Harvard Graphics  369 
Lotus 2.4/3.1 Plus  345/389 
Lotus Symphony  489 
Lotus tor Windows  415 
Smart Suite Bundle   449 
Microsoft Windows 3.1/Word  89/219 
Microsoft Word for Windows 299 
Microsoft Excel for Windows  319 
Norton Desktop for Windows  94 
Norton Utilities 6.0  115 
Norton AntlVirus   85 
Peachtree Ill Complete DO 189 
Paradox call 
O&A 4.0   219 
Ouattro Pro  299 
Ventura Desktop Publishing  479 
Word Perfect 5.1 255 
Word Pedect for Windows  259 
Wordstar 7.0/2000. 250/225 

Chips 
INTEL 
SX or DX  89 
CYRIXSX18/20/25 77 
DX33/40  95125 

After 9 years, We're Still Doggedly 
Determined to Give the Best Doggone 

Service and Prices to PC Users! 

1-800-438-6039 
Notebooks 

TEXAS INSTRUMENTS 
3000-60/80/120 2025/2195/2589 
3000 Win SX-60/80  1750/2339 
3000 Win SX/120 2699 

71114000 WIn. IMB 
SX/16 w/ 80MB HD 2179 
SX/25 w/ 120MB HO 2399 
DX/25 w/ 120MB HD 2899 

LIBREX 
SX/20 • 4 MB w/60HD 1325 
SX/20 • 4 MB w/80HD  1450 

AST 386SX-20 
43V • w/ 4054B •251B  1995 
63V • w/ 60MB • 2MB  2299 

NEC 
Ultralite SX20 w/ 80 2539 
Unreal° SX20 va 80 2599 
Ultrallte SX25 color w/ 80 4999 

EPSON 
NBSL-20/25  1525/1775 
w/ 60/80/120 MB HD 389/542/756 

Monitors 
NEC MULTISYNC 
3FGX/4FG 689/789 

PANASONIC 
1381/1395  329/439 
1991-201280x1024 1559 

SAMSUNG 
Flat White ML4571  119 
CVB 4995 Syncmaster 2E  269 
CVM 4967 Syncmaster 3E 299 

CTX 
5468/5468N1 289/329 
3436 Multlscan .28  399 
1760 17' VGA.28 815 
5439/5432  229/275 

NANAO 
9070U/90801 869/1025 
5501/5601   1149/1899 

VIEW SONIC 
7/6/6SF 1069/369/629 

Video Cards 
ATI 
VGA Integra 512K 89 
Graphics Vantage 1mb 229 
Graphics Ultra w/ 1MB  459 
8514 Ultra Plus ,.v/ 1MB 389 
VGA Wonder XL w/ 1mb  149 

BOCA 
Basic VGA/Super VGA 63/129 

CARDINAL 
VGA 700/732 w/1MB  119/139 
900 w/ 1mb/7000  225/169 

ORCHID 
Prodesigner II wi 1 mb 185 
Fahrenheit 1280 degree with 1MB .289 

VIDEO SEVEN 
10241 Plus v4/ 512 95 
V RAM II 1 mb.  269 
Win. VGA w/ 1 mb  159 

Modems & Fax 
ADTECH MICRO SOLUTIONS 

DataFax 96/24/Win 68/79 
DataFax 96VI w/ V.42 Bis MNP5 .. 99 
PocketFax mod. 9624/Win 105/115 

CARDINAL 
2400 INT/EXT 62/84 
2400 INT/EXT w/MNP 89/99 
9600 INT/EXT 249/279 
96/24 Fax modem INT 89 

HAYES 
Ultra 1.44 V.32 879 
Ultra 9600 ext  599 
Optima 9600 V.32 339 

HEWLET-PACKARD 
Plain Paper Fax 200/310 .... 999/1339 

INTEL 
Satisfaction Modem 200/400 309/409 

PRACTICAL PERIPHERALS 
9600 VA2 Int/Ext 260/279 
1.44FX fax/modem Int/Ext  350/389 

US ROBOTICS 
Dual 16.8 HST ext lax 799 

Printers 
CANON 

LPB4./LBP8.  919/1499 
BJ20  399 
BJ 300/330 469/599 

DICONIX 
18051/701 299/439 

EPSON 
FX850/FX1050 289/379 
L0570/L0870 269/435 
L01070/L01170 375/579 
L02550 849 
EPL8000  1295 
DFX5000/8000 1269/2139 

HEWLETT-PACKARD 
Laser Series III/111D  1549/2599 
Laser IIP/IIIP  869/1069 

Desk Jet 500/5000  399/759 

IBM Laser 
6/6P  1479/1825 
10/10P  1749/2899 

NEC 
Silentwriter 95  1469 
OK IDATA 
184/380  229/219 
320./390.  314/439 
321./391.  435/595 
393./393C.  919/999 
400/810 LASER 599/1064 
830/840 LASER 1269/1589 
3410  1299 

PANASONIC 
1123/11241  199/275 
1624/1654  339/539 
2180/2123  175/255 
1695/2624  369/379 
4410/44501  649/1079 
4430/4455 909/1719 
OMS 
PS 410/815 1529/2949 
Color Script 100 model 10p 4999 
LASER ACCESSORIES 
Upgrade for HP III 1 mb 79 
Upgrade- HP Ill 2rnb/4mb..109/179 
Pacific Data 25-N-1  249 
Pacific Page PE/PEXL  269/649 
Pacific Connect 256K 249 
Complete Font Library  249 
Font Bank Cartridge 1.5 Mb  269 

Memory Boards 
AST 
Six Pack. w/384K XT 129 
Six Pack 286 w/OK AT 95 
Rampage PC w/ 1 mb 285 
ORCHID 
Ramquest 16/32 wOK PS/2 199 
Ramquest 8/16 w/OK MAT 129 

ACCELERATOR BOARDS 
Orch Id Tlny Turbo Xtra 179 

Logitech Fotoman.   
Logitech Scan Man 256 
Sound Blaster Pro   
AMERICAN POWER CONVERSION 
Back-ups 400/600 185/269 
Back-ups 900/1250 389/525 

Bulldog Systems 
Bulldog's Standard Configuration 
Duel Floppy Drives • Super VGA Card 

with 1 Mb RAM • 14" Color VGA 
Monitor (1024 x 768)• DOS 5.0 • 
Windows 3.1 • Mouse • 1 year 

warranty! 
386-SX/25 w/ 2 MB wi 8o MB HD .. 1199 
386-40 (64K CACHE) 4M8 120HD 

$1369 
486-33 (256K CAsC21,-01R4MB, 210MB HD 

486-50 (256K CACHE)4MB. 210MB HD 
52269 

Call for other conflguratione 

Drives 
CONNER 
120 IDE 3.5/200IDE 3.5 329/499 
IOMEGA 
90 MB Inskler/Transportable579/680 
Dual 90 ext  1405 
MAGNAVOX 
461RSEXTCDw/ software 369 
MAXTOR 
7120A 130 mg 369 
7213 A 210 meg 589 

MICRO SOLUTIONS 
Backpack Ext. Floppy 1.2/1.44  189 
NEC 
CDR 84 inV74 ext 569/609 
CDR 37 portable 429 
QUANTUM PASSPORT XL remoseble 
120MB/240MB  699/869 

SEAGATE 
ST3096A /3144A  249/329 
S YSGEN-Mobile Disk 
40/80/120  399/569/649 
FLOPPY DRIVES 
360K/1.2MB/1.44MB  59/59/59 

Tape Drives 
IRWIN 
Accutrak 120/250 189/239 

COLORADO MEMORY SYSTEMS 
DJ10120 Meg Int Jumbo 199 
DJ20250 Meg Int Jumbo 259 
Trakker 120/250 319/439 
OFA 700 Meg Int 719 
MICRO SOLUTIONS 
80/250 Baciqxtdt 429 

Mice & Misc. 
Microsoft Mouse w/Windows 3.1 149 
Microsoft Ball Point Mouse 118 

525 
269 
189 

610 industrial Park Drive 

Evans, Georgia 30809 

PO Box 211043, Martinez, GA 30907 

OPEN weekdays: 8:30 a.m. to 6:00 p.m. 

(706) 860-7364 • FAX (706) 860-7358 

BULLDOG 
COMPUTER PRODUCTS 
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onix CableMate rm 

larle\kl 

Low Cost Notebook Cable 
Management System 

Now you can connect your desktop peripherals in one easy step while 
reducing wear and tear on your interface ports. The CableMate Plus 
Option provides bus expansion for low cost ISA compatible LaPsfatIon 
expansion systems and both versions are available for Compaq LTE, 
Toshiba T2200-16400 and other popular Notebook models. CableMate 
and Lapstation are available from Axonix direct, and from Authorized 
Axonix dealers worldwide 

-  1214 \MIrroingtor Avenue 

- , 017 1XIM Imb 1 11‘49 Solt Lake Cay Ltoh 84100 

Tel: 801-466-9797 / Fax: 801-485-6204 

Call Toll Free for Nearest Dealer 1-80C-866-9797 

Subscription Problems? 

We want to help! 
I you have a problem with your BYTE sub-

scription, write us with the details. We'll do 

our best to set it right. But we must have the 
name, address, and zip of the subscription (new and 

old address, if it's a change of address). If the prob-
lem involves a payment, be sure to include copies of 

the credit card statement, or front and back of can-

celled checks. Include a "business hours" phone 
number if possible. 

['VIE Magazine 
Attn. Subscriber Service, P.O. Box 555 

Hightstown, NJ 08520 

AMT INTERNATIONAL 
(comPuTERs & PERIPHERALS) 
3074 LANDESS AVENUE SAN JOSE, CA 95132 
TEL: ( 408) 942-9695 FAX: ( 408) 942-5509 

VISA LOWEST PRICES 

SAME DAY SHIPPING 

COMPAQ MEMORY 

DeskPro 286.E. 3116-20/206/25 
'MB 113131-001 $75 00 
4MB 113132.001 slew 

DesaPro 2111611, 38611 and 3665X 
2MB 118683.001 513 00 
4MB 118690-001 $22800 

DeskPro 386S 
MB 113646.001 59,1 00 

46113 112534-001 519 (10 
DeskPro 386-33, 466.33 & Systerero 

2MB 115144.D01 sqr 00 

AST MEMORY 

Bravo.266. Workstation 

5121( Kt 500510-010 55 00 
2MB 6,1 500510002 518 00 

Premium 386.16MC 
1MB K,1 500510-003 5T. 00 
an Kit 500510-004 $ 18- 00 

Premlum men 
1M8 Kit 500510.003 57' 00 
4148 KA 500510-004 5113 00 

Bravo-386S5 
4MB 64 500510-008 522,00 

Fremlum 366-SX/25/33 & 486-25 
1MB $00718-002 56' 00 
4MB 500.780 $19. 00 

HE 
MEMORY 

Vectra 05/16S 
1MB 56.00 
4MB 518500 

%rect.* OSROPC. RS/25PC and 20t: 
1MB 01640A 56500 
4MB D16424 5172.00 

lectra 486PC 
1M13 02150A 
4MB D2151A 

570 00 
$19 00 

IBM PS/2 MEMORY 

Models 30-216, Ems Board 149729 

$126 Kit 3095348 554 00 

2M8 Kit 30F530 865 '10 
Modem 70561/121, 55SX, 65SX 

189 6450603 es.c 
Models 70-E61;121, 502 55NX...91 

2ME 5490624 86910 
Model t 6500. 690,34E3377 S 3113C11 

MAE 34=29.G 949 40 
Models 70.621 

2615 6450668 39 re) 
Models 10-141 

'ME 64i0305 . es HO 
ModelS 85111/311 

2%1E6490319 . 00960 
All Models 70 and 10 

2. ,NAB w/PA 34FXT $3010 
4. "ala wr4M 3SFX1 - $51". 0 10 

Model. 50 502. 5550 6 60 
2-EtVB 1487259 530 00 

LASER PRINTER MEMORY 

HeeleneackardLaser Je lIP, 1116 InC 
18E33..746 30 DO 
2ME3:s75E . Sa9 00 
481033477E . 35 00 

Hevrlen-Packard Las ID 
11/.M..344.38 475 CO 

5110 CO 
48533445E 5175 CO 

IBM L. . n 4019 ono 4019e 
11,,E.. )035137 09500 

3 9.18 103976 S' 35 CO 
Canson 160811, 9118, IMIT 

21e1a56 4.1830 . 529 CO 

LAPTGP AND PORTABLE 
MEMORY 

-0911BA MEMORY 
1MB 1.14de 101103JXE$00  
2MB Maclel 10003/XE 0490 
2MB M ade 11200:05 I. +90 
2MB Made' 71,00 2.9 C) 
2MB El tcle 7300E : .9 CD 
2MB El vde 130000 .9 0 
4MB M Ide 131050 . S' .5 0 
2MB Mode T30.1)0SX 0-90 
4MB el dei Tr005)( .. 5- 50 

2MB Mode! 5103 099010 
2MB Mode T5200.18500 $ 110.00 
3MB Mode 15200 18500 5.99 BO 

290-11 MEMORY 
MB Super5 on 286 6 286E513500 
?MB SuperSport 286 286E514000 

?MB SuperSeon SXIAlpha - 5' 400C 
?MB SuperSport SX/Beta $ 4000 

COMPAQ MEMORY 
'MB Portable LIE 286 _ 5125 OC 
!ME Portable CI 295 $ 5000 
MB SU -286 5140 CC 
MAB SLT.296 S'..50 00 

NEC MEMORY 
MB Prospeei 286 57000 

01.1B ProSpeei 386 $0:. 40 cc 

ZENITH MEMORY 

Zendn 2.386/20125/33 !I 336 
1MB ZA.?6/3803ME . 090 CD 
2MB Z413600MG 040 0 
cm13 243800MN 5205 CD 

Zenith 2-366 XX 
2MB Z-605-1 $1250 

MATH COPROCESSORS 

NIEL 
1.087.5 MHz 
n087.2 8MHz 
t4387-1 10Mn: 
H0287.6 6MH: 
100287-8 8M -l: 
9.02870L 8/10Mhz 
1002890_ & SLT 
110287-10 19.1.12 
113C287-12 12MHz 
803750-16 
8036700.20 
8036700.20 
8038700-26 
80367D0-33 
804E700.20 

WEITEK 
0167-202061Hz 
7167.25 2511hz 
3167-33 33Mhz 

5500 
560.0 

511)5 0 
$0.0 
5550 
$59 
99 CO 
559 
S59 CO 
0950) 
9503 
29 30 
99 M 
.00939 
5435 00 

-59990 
5135 03 
340 30 

4167-25MHz 
4167.33MHz 

CYRIX 
8237XL 
83087-16 
83087-20 
83087-25 
83087-33 
83D87-40 
83587-16 isx 
83587.20 
8358725 

ill 
2C87-13 
2C87.10 
2C87-12 
2C87-20 
3C87-20 
3C87-25 
3C87-33 
3C87-40 

3S87- 221 °65 S  X  

AMO 
80C287-10 
80C287-12 

SIMM MODULES 

5325 00 
5595 00 

55900 
559 00 
575 00 
575 00 
575 00 
589 00 
565 00 
565 00 
565 CO 

549 00 
S59 00 
S59 00 
559 00 
569 00 
569 00 
579 00 
589 00 
565 CO 
S69 00 
569 00 

$3500 
569 00 

IBM TYPE 

AM) 5100 FOR SIPPS 
4699.80 $10500 
4Mx9-70 $10703 
1i4K9-60 
Ime-10 
1M69.80 
IMx9-70 
256x9-70 
256.9.10 
256e-80 
25609.60 

APPLE-MAC 
1Mx8-70 
1Mx8-10 
1Mx8-80 

4698-80 

S35 00 
530 00 
535 CO 
$3600 
$1000 
59 00 
$1000 
$1203 

S32 00 
$2700 
530 00 
595 00 

DRAM 

DRAM 16901 
I MGX1.12ONS 
1 MG01.100NX 
1 MGX1-80NX 
1 MGX1-70140 
1 MG)(1.60NX 

DRAM 6401 
4164,150 
4164.120 
4164-100 
4164-80 

DRAM 64X4 
449.15 
446412 
4464-10 

DRAM 25601 
25601.15014S 
25601.120NS 
25601-1039S 
25601-8ONS 
256X1.70NS 
25601-6ONS 

DRAM 25604 
2560410060 
25604-80NS 
25604.70/SONS 

29,01.STATIC COL 
51258P-10 
AAA 2800-08 
AAA 300-07 
AM 2800-60 
104.80 ZIPP 
104-8057T ZIPP 
104.7057 Z1PP 

$300 
53 50 
5360 
53 65 
$375 

$085 
5095 
51 50 
$200 

51 50 
51 99 
S2 50 

SO 85 
5089 
SO 99 
S1 10 
51 20 
51 25 

S2 95 
WOO 
$350 

$099 
51 29 
51 35 
51 55 
$1600 
516 00 
$1600 

«131=1. 
486 DX-33 wf 64k cache 

• 4MB RAM • 1 2 1 44 • 1301.18 HO 
• SVGA Monitor • 101 Key Board 
• Moto-Tower Case • DOS 50 
• IDE W,X1 I/O 

$14419.00 

MONITORS 

VGA 041 14' 
SVGA 028 la. 
SVGA N-I 028 14' 
VIEW SONIC 
NEC 

5259 00 
$31050 
CALL 
CALL 

MOTHERBOARDS w/CPU OK 

486 DX-50 vr/2561, cache 
486 DX-33 w/641t cache 
386/486 DX40 MAD 

(upgradaNe) 
486 SO-25/20 
386 05-40 
386 SX-25 

5749 OC 
S489 OC 

S215 DC 
S229/259 OC 

Si69 OC 
5109 OC 

ADD ON CARDS 

IDE with DO S25 OC 
indent wit MB 579 CC 

Orchcl Pro IIS wit SIB 5139 00 
Dlarnond Stealth wit MB 5235 00 

MEMORY BOARDS OK 

Pampa( AT 595 00 
Rampal Plus XT, AT 5119 00 
Sunmply Rain P92.16 S149 00 

IBM PS/2 50. 50Z. 55. 60. 65 or 
any eacA System 

Sirnmply lam P92.32 5169 00 
PSR 70.80 690 32 Be MCA 
System 

NARD DISC 

441AB 28ms IDE 
89MB 12m5 IDE 
13D1AB 15m IDE 

210MB 15m IDE 
520MB 14ms IDE 

FAX/MODEM 

Modern 2400 Bps 
Fax Modem 
Other 

$16500 
$22500 
1299 DC 

$4000 
$65.00 
CALL 
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Zenith NOL VI K1CH ntt CORPORATIONston I Computer Memory 

PS/v 286, 38661 

7J111 9299935 599 
173/2 30/286, Expansion board 1497259 

2118 1111 3095060 089 

P5/2 359; LS, 40511, 502, 5083, LS, 6530; LS, 708 0500800 

1118 6450603 ......... $49 2M8 6450604 $79 

115/2 70-621; A61; 121; 861 

2MB 6450608 $79 
P3/2 35011, LS, 40M 55011, LS, 636X, IS, 34930101 & MtatIOn 

411B 3492933 or 87F9977 5149 

PS/2 55011, LS, 4000 
811B 6450129 . 5309 

PS/2 90 95, and P75 ( Install In patrol 

0011 6450128 $149 8M8 6450193 __AM:19 

Expanslon boards for 50, SO2 5530, 60, 6500 

2-8M11 MOItI 2MB 1497259  $269 

2 16MB rib 2M8 6450609  $309 
Expansion boards for all models 70 aid 80 

2 14118 MOISI 2M8 3493077  $329 

Compaq 
Pr011nea 3/25; 0/2509 
2M8 141738-001 $90 8M11 141782-001._ $285 

Devlin° S80-20, 20E aed 25 
4148 Module 113132-001 $169 

4M8 Board 113845-001 .. __ $239 

DeskPro 3863/16 

4M8 Module 112534-001 $169 

(IMS Board 113634-001 . $249 
DeskPro 2866, 3869;15.MM; 38691/20, 006; Portable 

4860; M Series expansion boards; SystemPro LT Series 

1118 118688-001 .... 549 2M8 118689-001 .... $79 

4MI 1186913-001 .. $149 8MB 112877-001 ... $309 

Des1Pro 385-33, 480-33, and SystemPro 

2118 115144-001 .. $ 109 1618 116561-001.. $299 

DeskPro 386M, 486M, SystemPro LT 132-131t Exp. board) 

2-6411I 6/211 129160-001 . ........... ............. 5359 

Zenith 2-386/20; 25; 33 and 33E 

1MB 2/71800ME 549 41A8 2A3800MK 5149 

Tenn 1-38850, 28681.+, d-17 

2M8 Mt 2-605-1 

renIth 486/3301; 25E 
4M8 204200M2 .. $189 16M11 7.114200M8 .... $599 

.. 599 

Hewlett-Packard 
Yenta 05/165; 2090, AS/20PC; 2590, 200 

4MB kit 11134211 or 01642A $169 

Veda 386/169, 386/20N 

2M8 024066 ........ 599 8MB 024038 $319 
Vectra 486 PC ( Install In pairs) 

4M8 D21516 $169 8MB 221524 
Verde 386/25, 406/253, 331 ( Install In palm) 

2101 020814 

NEC 
Powermate 286/12, 5.11116 and 58/20 

2MB KIT OP-410-8103 

PMeernlate 386/20; 25 

2MB APC-H655 ...... 5329 8MB APC-9656 
Powermate 636/33E and 486/250 

2148 OP- 410-5101 

AST 
Mayo 386-5X, W5/286, 506 

20111 500810-002 ... 589 MA8 500510-008 5179 
Premium 386/25; 33; 033, PreMIUM II 3865X/16, 20 

1A18 Iv/WPB 5007730-003, 002 559 

Bravo 4/33, 486/25, Premium 11, TE, Server SE 4/33 

2MB w/WPB $00718-004; 780-005 $121 

PreMIUM 1111911, Premium 386/337 and 38650/16 

4M8 500780-004 3149 

All Premium 386/331, 486/331, Server SE 4/33, IMO MI6 

8MB w/WPS 500780-001  $219 

Please call for any upgrade not listed. 

Laptop & Notebook Memory 
AST 

Premium Ent Nonbood 

:ompaq 
Connira 3/20 and 3/25 4118  5199 

MO $429 

LTE 286 Notebook IMB  5109 
4MB  $199 

LTE 3865/20 Notebook 1M8  $99 
4M8 $209 

LTE Lite 20; 25 Notebook 2M8  $149 
4M8  5239 

SIT 500 Noteboot 1M8  $89 
4MI  5199 

Dell 
111.20 and 91.25 Noteboot 2M8  5179 

2129 and 5209 Laptop ri 1M8  589 

21211 and 3206, No 2M8 . ....... 5129 

Everel 
T0 LA Notebook 2118 

Timm Carder Notebook 2118  0119 

IBM 

951 Notebook ( All) 

140SX and 90551( Laptop 
10058 

NEC 
Meanie ill, 51/250 

Ultrallte 51/20, 51/20P 

ProSpeed 286, 3865)116 

ProSpeed 386 

081 $349 

8MI ..... 5669 
21N  $179 

..... $149 

8MI .$299 

7MB ....... $179 
4M13 

2M8  $179 

6Mil 

1MB 

4MI  5299 

2M8  $149 

8M8 $449 

Texas Instruments 
569 TravelMate 2000 III 5109 

1118 ...$129 TrawelMate 3000, 813511 Ill $89 

TravelMate 4000 

Toshiba 
310005E, LE; XI, 200032, 51e, 220010 IMI. . 599 

4118 $169 

8M8 5521 

T1200KE, 1600, and 3100E 2MB ..... 595 
1510058, 320030, and SXC Portables 20111 . 

4M11 $149 

77200 IMB .. 5159 

7130051 Notebook 2M8  5159 
4MB  321M 

14400 and 16400, 50, SOC Notebook 7M8  $149 

15100 

33200; T52000 and 04500 

_en 

2118 ....... ....... $91 

2- Note Notebook vL•I'Le, zwo ............ 5169 
MAI $499 

MasterSPOrt 38611, SLC, Sle 2M8  4909 

MaSterSPOrt 386511 

SuperSPOrt SI 286e SlImsPort 2148  $139 

SuperSPOrt 286; 286e 1MB  $99 

SupersPort 286e; SlImsPort 4M8 S279 

TurbosPort 386; 386e LIB  589 

ot r Upgrades 
Grid 14505E 2M11  $189 

Grld 1500 Sedes 4818 $2% 
Parley,' tF170 09270 00170 1M11 . 559 

Sant and NoteboOlt Memory 2M8 $99 
Mannar, and Notebook (MI $e 

Mans MUS NOtermal 1MB  $109 

sun. Barry 20110611 MV most edema and Lap» MOM. 

Laser Printer Memory 
liewlett-Pactard LAWAlet IIP, III, 1111, IIID 
2MB 334751 $99 4M8 354770 4159 

Hewlett-Packanl LaSerlet II arid 110 
21111 31444B . 0102 4118 334,361 ---------$160 

Nellett Petard Laserlet 1116 

1M8 120930 ........... $49 4M8 170650 3149 

Hewlett Packard (»SUM 500, 500C 

256K 227071 359 

IBM Leer 4029 NI Models 

2MB 1183334 $109 4MB 1183335   $149 

Canoe 1139-4 

1MB 563-2230 .. 5119 2118 ON 9/6   5169 
CNN LIP- 111 and 8111 Plus 

21 S63-2330 ...... 3249 MIS 565-2360 $299 

Brother 111-0, BE, 01), BV 

1MB M8-810 . 5129 2M8 111-820 ---------$169 

Panasonic 4410 and 4430 

2M8 Pt P441 ........ $129 4161 99 11/6 . $199 

Panasonic 44501and U20 

2MB KO- 1441 5119 4M8 AN 11/11  $199 

061Laser 400 

1MB 70014701 579 2018 OKI PN N/A $99 

Tetas InStrirments rillcroLaser and XL 

1MB 2555739-D001 

Epson EPL 6000 

2MB 183401 599 4MB PIE o/A . $169 

Epson ArtIOnLaSer 11, EPL-8000 

2018 PN 31/6 ......... $169 Uto PIE N/A $299 

 mo 

Turn your 286 into a 386 

with the 5X/Now! 

For Windows enhanced mode, true multitasking, 

background operation LOI Windows $, 1, OS/2, and 

386 software. %/Now! includes a Math coprocessor 

socket, 8Kb cache and improves system performance 

by up to 350%. 

5X/NCIIAI! IS r1101/1/ 

casicoulreeile for: 

HP E5206/12 A ES/8 

Epson Equity Ile and 

Epson Equity IIPlus 

IBM Original AT 

and 01/286 

AGI 18006, fl, C 

AST Premium 285 

and Bravo 2% 

Compaq Portable 

III and DeskPro 286 

NEC PowerMate 286-4-; Portable+ 

IBM PS/2 25/286, 30286, 50, 502, 8. 60 

"Kingston TchnoLogy Corp.'s SX-Nowl is 
the undispited performance champ." 

'Pc Magehle, Od 2f, 1991 

20MHz SX/Now! $309 

25MHz SX/Mow!  $359 
33MHz Sit/Now! $399 

l`klz Megahertz 
CORPORATION 

Internal FOX/Modems for ; 

AST, Compaq, IBM, Sharp, TI, 
Toshiba, and Zenith laptops. 

9600 FAX/9600 Modem 
6.32 Modem with 0.42/1 42b1s 

ThrOUgbielt Up 00 38,400 bps  $549 
Megahertz molemi include: 
• Easy Installation witly Illustrated users guide 

• Software includrid • Free technical support 

• FUll 5- year warrailfr • Hayes compatible 

Internal MTdems 

2400bps m,9,42b05 MNP.5   $179 

Internal FAX/modems with Send 8 Receive 
24/9600bps w/V.421:ilsbiNP-5   $299 

%/9600bps w/V.42bis MNP5  5349 

For all Laptop and Notebook computers 
Pocket FAP/Modem Firth Send 8 Receive 

24/9600* w/V.42bis 1INP-5 Sud/Bec Fax  $239  

External Hard Drive 

for your Laptop 
or Notebook 

Flashdrive 25 
A small, rugged, battery/AC 

powered unit conataining a 

05" 120MB to 120MB) IDE 

=;I0um. hard drive. 

• Ideal for data transfer, data backup, and security 

• Easily added to any PC/MS DOS 3.0 or greater 

computers. 

• Extra capacity without opening case and no 

conflicts with existing drives. 

• Excellent for use win Networks, CAD Multimedia 

applications. 

• Super Small 1.5 a 5 IS 

• Average seek Orne 15-2Sets 

• Transfer Speed >4018 per min. 

• Memel( Pine, COrrtInuous 2 hours 30 mlnutes 

F25 with 20MB drive   $249 

F25 with 40MB drive   $485 
F25 with 60MB drive   6519 

F25 with 813MB drive   $639 

F25 with 120MB Cleve  $849 

II VIE 
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Guarantee 
confidence! 

First Source International 
"The Only Source for Computer Upgrades" 

• 30 Day Money Back Guarantee 

• 100% compatible In form, fit, and function 

• User installable products 

• Installation instructions included 

• Toll- free technical support 

Thousands of items in stock 

Manufacturer's warranties 

- Corporate PO's, APO/FPO's 

- Government & Educational pricing 

- International orders welcome 

• Special volume pricing 

• 24- hour fax line 

Mrileler 

• Same day shipping 

• Overnight delivery available 

1461.4' C  DUCOV.E 

• Visa, MC, AMEX, and Discover accepted 

• No surcharge on credit cards 

• Call for any Items not listed 

We'll meet or beat any advertised price 

Toll free from anywhere 
in the United States or Canada 

800/535-5892 
International 

714/588-9866 
Facsimile 

714/588-9872 
Business Hours 

Monday- Friday, EiAm-5Pm 
Saturday, 10AM-3PM, P.S.T. 

&Sy S.. 

be 

...A.., um+ 
Mail orders to: First Source International, Inc. 

36 Argonaut, $uite 140 

Aliso Viejo, California 92656 USA 

Terms and Conditions 
Memory products aye third party maeUfactureff parr nunnery are for 
your toareweete freight charges are now refundable A 20r`r 001019 
row fee will be armed on an earl-detente meets »opened, and 
refitted of rutted coders Kean nest be returned «tram IS Ord Verb 
oriploal docureeetima and pat119119 A ItetUnled %Meander', Ae• 
!beta« ember If required Olt. and availability are sable« to 
113101 1101010 tote Ferman 0r6., at tie Uwe of owlet are loll 
brin 50000 Internatronal cannot be respneelble for fewer. typogra 
001 0e Prwtogragity We wID burf aoy natertesed price valid ale be 
lereutkal brands, offlo not food for Sills or 011411 Tradelearld and 
regretted trademarts are of Melt rnpe(1111 refelpane 

CALL THE UPGRADE EXPERTS TOLL FREE 800-535-5892 
BYTPO 



BUSINESS WEEK 

AEROSPACE DAILY 

AIRPORTS 

AVIATION DAILY 

AVIATION WEEK & 

SPACE TECHNOLOGY 

BIOTECHNOLOGY NEWSWATCH 

BYTE 

CHEMICAL ENGINEERING 

CLEAN-COAL/SYNFUELS LETTER 

COAL WEEK 

DATA COMMUNICATIONS 

ELECTRIC UTILITY WEEK 

ENGINEERING NEWS-RECORD 

HAZARDOUS WASTE BUSINESS 

INDEPENDENT POWER REPORT 

INDUSTRIAL ENERGY BULLETIN 

INSIDE ENERGY/ 

WITH FEDERAL LANDS 

INSIDE F.E.R.C. 

E'RE ONLINEI 
fiNO 1N Lk Mill 
YOUR MEN \U 
When you need business information, why not get 

the total story, instantly! Word for word. The McGraw-Hill 

Publications Online  database gives you just that. Unedited, 

full- text retrieval (except graphics) of articles exactly as they 

are published in McGraw-Hill magazines and newsletters. 

Now you can get information on companies, people 

and products on any topic — pertaining to one particular 

industry, or search the entire McGraw-Hill library (over 35 

leading publications online) for diverse editorial perspectives. 

Only McGraw-Hill, the world's foremost business informa-

tion publisher, can deliver it all so completely — immediately! 

McGraw-Hill unabridged. 

Access an entire universe of business information. Go 

online with our line. McGraw-Hill Publications OnLine. For 

more information, including our latest list of publications, 

contact Andrea Broadbent at (609) 426-5523. Or fax this 

coupon to (609) 426-7352. 

Or send it to the address below. 

Available through Dialog., Dow Jones News/Retrieval., 
NewsNet. and Nexis.. 

INSIDE N.R.C. 

INTEGRATED WASTE MANAGEMENT 

LAN TIMES 

NUCLEONICS WEEK 

POSTGRADUATE MEDICINE 

PLATT'S INTERNATIONAL 

PETROCHEMICAL REPORT 

PLATT'S OILGRAM NEWS 

PLATT'S OILGRAM PRICE REPORT 

S&P'S EMERGING & SPECIAL 

SITUATIONS 

S&P'S REVIEW OF BANKING 

& FINANCIAL SERVICES 

S&P'S REVIEW OF SECURITIES 

& COMMODITIES REGULATION 

SECURITIES WEEK 

TECH TRANSFER REPORT 

UTILITY ENVIRONMENT REPORT 

THE WEEKLY OF BUSINESS AVIATION 

UNIXWORLD 

McGRAW-HILL 
PUBLICATIONS ONLINE 
Princeton-Hightstow n Road 

Hightstown, NJ 08520 U.S.A. 

Pleasesend methecomplete1992 list of yourpublicationsonline. 

Name 

!Ail 
.., L • 1 ,,,, 

Iva 

13 Y 

Tille 

Company 

Address 

City State 

Zip/Postal Code Country 

Tel. 

1111 Ei II LINE IJM 111111 LINE. 

AND MORE. . . 



Volante Se 
of high speeds ics boue. 

All Volante high speed graphics boards offer: 

• Built on ISA, MicroChannel or VME bus 

• Video memory upgrades to 4 MB 

• Program memory upgrades to 4 MB 

• Razor sharp resolutions from 1024x768 up to 
1600x1280 

• Blazing color selection from 8-bit to 24-bit true color 

• Optional TI TMS34082 floating point processor for 
enhanced 3D acceleration 

• Superior speed of the TI TMS3402Q graphics engine 
paired with National Design's advanced ASIC technology 

• LIFETIME WARRANTY - no gamble here! 

Whether your game is CAD, Microsoft Windows, graphic arts, multi-media or medical 
imaging, Volante has a card for you at a fraction of the cost charged by the competition. 

Call 800-253-8831 now for information 
on the breathtaking Volante series. 
Phone: 512-329-5055 Fax: 512-326-6326 

maw il NATIONAL DESIGN, INC. 

inkirill 1515 CAPITAL OF TEXAS HWY SO. 
5TH FLOOR 
AUSTIN, TEXAS 78746 

Circle 100 on Inquiry Card ( RESELLERS: 101). 



Your network buy for today's 
business technology market. 

McGraw-Hill TechNet 

PERSONAL 
COMPUTERS 
WINE COMING DECADE 
I In thc .tt,111,1...n 

IRM. Pi. Ow indtery 
• :11 turn.011. 

I mg 

..? W • 

McGraw-Hill Magazines. Your Best Business Partners. 

RM. Documents: 
Common on pep.. race 

Drowning In Date, 

eloelionea ObjectVoion 

lew-Cost Apple Lamr Printer 

Alec 30: inl-D 

Two Portable Pontine 

Nehvork Managemem With 8indvievr+ 
IAN 5«pg. Group gem Nenvoni on did nor. oporeng uNtly 

3 4— Architectural Record 3 7— A/C Flyer, Aviation Week & Space Technology, AW & ST China Quarterly, WArÀ 
AW & ST USSR, Business & Commercial Aviation, World Aviation Directory and Buyer's Guide• 20— Business 
Week, Business Week China, Business Week Hungary, Business Week International, Business Week USSR 
• 28— Chemical Engineering U 32C— BYTE, Data Communications. Data Communications International, LAN 
Times, UnixWorld • 39—Electrical World U41— ENR, Construction News Publishing Network ( 11 magazines, 
4 newspapers) U 46— Global Finance • H6— The Physician & Sportsmedicine, Postgraduate Medicine 
III 114— Modern Plastics, Modern Plastics International • 117— Power, Power International 



Business • Disk & Optical Drives 

FAX = SCANNER 
Enables your Fax machine to become a scanner. 

*Software & Hardware* 
**Features** 

• Word-processor compatible 

• Mouse compatible 
• User friendly 
• Phone book for easy fax dialing 
• Edit graphcs, images, photos 

and text 
• Include all tools for a laser quality fax 
• Folders for filing faxes and name cards 

• Full page scanning 

*FX SCAN ONLY $79.95* 

Available for IBM compatibles 
TO ORDER: 1-800-949-1292 

Questions call: 1-714-468-5555 
Apple Version Coming Soon! 

Circle Ill on Inquiry Card. 

Connect with the Parallel Universe 
SIGEN 250MB PORTABLE PARALLEL PORT TAPE BACKUP 
No controller card required. Connects to parallel 
port. Installs in less than 3 minutes. Great for 
Laptops. To 9.5 MB/min transfer rate. 
Capacity 
20 MB Parallel Port Floppy 
80/250 MB 1/4" cartridge 4.5 MB/min 
60/200 M8 1/4" cartridge 9.5 MB/min 
250/500 MB 1/4" cartridge 9.5 MB/min 
1.3 GB 1/4" cartridge SCSI 18 MB/min 
1.2 / 2 GB 4mm DAT SCSI IOMB/min 
Supports 
DOS, 05/2 
Novell 286, 386 
UNIX, XENIX NOVELL 

Industry standard SYTOS PLUS, or CENTRAL 
POINT BACKUP software and for file server 
based NLM and VAP TAPE WARE. 

CENTRAL POINT C4 

 SIC 
PHONE (408) 737-3904 ^ FAX (408) 737-3910 

Circle 110 on Inquiry Card. 

Laptops & Notebooks 

Universal 
Keypad for 
Portable 
Computers 

Available in Ivory or Black 

Boost data entry speed, accuracy and convenience 
with Genovation's Micropcul,Tm the innovative 
numeric keypad for portable computers. 

TO COMPUTER 
• 

V 
TO PRINTER 

(800) 822-4333 
17741 Mitchell, North 

Irvine, CA 92714 USA 

TEL (714) 833-3355 

FAX (714) 833-0322 

Is the unhandy numeric section of your 
portable computer's keyboard dragging you 
down'----Give your productivity a boost by 
using our Micropad. The ergonomically 
designed Micropad is ideal for spreadsheet 
and accounting applications that require fast 
and accurate entry of numeric data. 

The Micropad attaches to the parallel port 
of any MS-DOS computer while providing a 
clean pass through connection to the printer. 
Power usage is negligible. Lightweight and 
compact, the Micropad is fully programmable 
and is also available with connectors to fit 
keyboard and serial ports. 

GENOV7ATIONÏ 
Circle 109 on Inquiry Card. 

YOUR SALES MESSAGE BELONGS IN THE BUYER'S MART 
For More Information Call Margot Gnade at 

603-924-2656 or Fax: 603-924-2683 

ACCESSORIES 

KEYBOARD, VIDEO, MOUSE, AUDIO 
Extend signals from PC with EXTENDER 

Split signals with COMPANION/PC EXPANDER 
Switch signals among PCs with COMMANDER 

Boosts signals up to 600 feet. Control up to 96 PCs 
with one keyboard, monitor and mouse. 

CYBEX CORPORATION 
21300H Bob Wallace Ave., Huntsville, AL 35805 

Phone: 205-534-0011 Fax: 205-534-0010 

Inquiry 701. 

BAR CODE 

BAR CODE READERS 
Keyboard emulation for PC/XT/AT & PS/2s, all 
clones and any RS-232 Terminal. Transparent to 
your operating system. Available with Steel 
wands, Lasers, Slot & Magstripe Readers. Same 
day shipping. 30-day money-back guarantee. 
One-year warranty. Reseller discounts available. 

AMERICAN MICROSYSTEMS 
2190 A Regal Parkway, Euless, TX 76040 

(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 

A DIRECTORY OF PRODUCTS AND SERVICES 

BAR CODE 

BAR CODE PRINTING SOFTWARE 
• MS/PC DOS SYSTEMS 
• 9 & 24 PIN DOT MATRIX 
• H-P LASER JET/PLUS/SERIES Il 
• MENU-DRIVEN or MEMORY RESIDENT 
• CODE 39, I 2/5, UPC A/E, EAN 8/13 
• BIG TEXT 8 BAR CODE SOFTFONTS 

AMERICAN MICROSYSTEMS 
2190 A Regal Parkway. Euless, TX 76040 

(600) 648-4452 (817) 571-9015 FAX (817) 685-6232 

PORTABLE BAR CODE READER 
Battery operated, handheld reader with 64K RAM, 54 key 
keyboard, real-time clock, 2X16 LCD display, and buis-in 
calculator. Supports WAND, CCD, and LASER. Built-in 
program generator supports multiple programs and 
data files. Interfaces to PC & PS/2 keyboards. RS-232 
terminals, and HAYES compatible modems. 30-DAY 
MONEY-BACK GUARANTEE. 

AMERICAN MICROSYSTEMS 
2190 A Regal Parkway. Euless, TX 76040 

(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 

BAR CODE 

READ BAR CODES! 
The Standard Edition of KNOW-WEDGE for CODE 39 

Complete with Hewlett-Packard Wand. 

ONLY $149.00. 

For alternative hardware or software solutions 

CALL 
COMPUTER RESOURCES GROUP 

629 Silverdale Drive, Claremont, CA 91711 
VOICE: (714) 624-8734 BBB: (714) 626-1054 

Inquiry 702. 

I. T. S. Bar Code Solutions 
Bar codes are easy using our FULL line of readers 8 philters. 
They plug and play with your existing CPU/printer/terminals/ 
software systems in your office, store, truck, factory or 
warehouse. ITS' bar code DOS programs pnnt on matrix or 
laser printers. 30 day refund. 1 year warranty. OEMNAR/ 
Dealer discounts. 
International Technologies & Systems Corp. 

655.1( North Berry St., area, CA 92821 - Western USA 
13 Welwyn Court, Richmond, VA 23229 - Eastern USA 

(loo) 221-9417 (714)990-1880 (804)7414725 (FAX) 990-2583 
See us at COMDEX Booth 66444 

Inquiry 703. 
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THE BUYER'S MART 
BAR CODE 

VARIANT MICROSYSTEMS 

BAR CODE READERS DELIVER 
WAND/LASER/MAGNETIC CARD CONNECTIVITY 

• Keyboard wedges ( Intemal/External) for IBM PC/XT/AT, 
PS/2, and portables 

• RS232 wedges for WYSE, Link, Kimtron terminals 
• Bar code and label printing software 
• Full two-year warranty 
• 30-Day Money-Back Guarantee 
• Extensive VAR/Deafer Discounts 

46560 Freon-pant Blvd. Buie 206 / Freemc0t. CA 94538/(51E8 410.2870 
800-666-4BAR FAX: (510) 623-1372 

Inquiry 704. 

CAD 

SCHEMATIX 
• Integrated schematic environment 
• Unlimited levels of design heirarchy 
• 10,000+ components/user expandable 
• Dot matrix, postscript, inkjet printers 
• Board layout/router software available 
• Dos, Sparc, Unix 

VAIL Price: $195 
Silicon Tools 305/570-5580 

Inquiry 705. 

CAD/CAM 

CONTOURING MOTION CONTROL 
FROM A PRINTER PORT! 

Indexer LPT'. software $249 
NEW VERSION 3 VISA/MC 
• Controls up to six step motors simultaneously. 
• Linear and Circular Interpolation. 
• New features to accommodate machine control. 
• Easy-to-use DOS device driver. Super Manual. 
• CAD-CAM interface available. 

Corporation, 1422 Arnold Ave. 
Ability Systems Roslyn, PA 19001 12151657-4338 

FAX: (2151 657-7815 

Inquiry 706. 

COMMUNICATIONNOICE  

THERE'S A NEWVOICE IN TOWN! 
Affordable, Full Featured, Menu Driven 

Voicemail Software .5 Hardware 

Special COMDEX Pricing 
Voicemail Software & Hardware $895.00 

Handles 4 calls simultaneously 
Limited Time Offer till Dec. 31/92 

(KCI) K.I.S.S. Communications, Intl 
34 Robbie Ave., North York, Ontario M3H 1Y4 

Voice (416)633-0351 Fax (416) 638-8512 

Inquiry 707. 

COMPUTER INSURANCE 

INSURES YOUR COMPUTER 
SAFEWARE Computerowner's coverage provides 
replacement of hardware, media and purchased 

software. As little as $49 a year covers accidents, 
theft, power surges and more. One call does it all. 

TOLL FREE 1-800-848-3469 
SAFEWARE, The Insurance Agency Inc. 
PO Box 02211, 2929 N. High St., Columbus, OH 43202 

Inquiry 708. 

DATA RECOVERY 

Ontrock 
DATA RECOVERY 

• Unsurpassed success rate • Fast turn around 
• Priority service available • Clean room 

• Expertise in DOS, OS/2, Novell, Macintosh, 
Unix, Xenix, Sun, DEC, Wang, 

Banyan Vines and more! 
MN:1-800-872-2599 • CA: 1-800-752-7557 

6321 Bury Drive, Eden Prairie MN 55346 
2400 Main Street, Suite 200, Irvine CA 92714 

DATA RECOVERY 

Now we're 
ONTRACK 
London Too. 

ONTRACK DATA RECOVERY 

EUROPE, LTD. 
Sun. Hou., 34 Edon St, Kngslon upon mornes. Sonny KTI I ER U K 

0800-24-39-96 • 44-81-974 5522 

Inquiry 710. 

DATA/DISK CONVERSION 

CONVERSION SERVICES 
Convert any 9-track magnetic tape to or from over 
4000 formats including 3e, 5/", 8" disk formats & 
word processors. Disk-to-disk conversions also 
available. Call for more info. Introducing OCR 
Scanning Services. 

Pivar Computing Services, Inc. 
165 Arlington Hgts. Rd., Dept. #B 

Buffalo Grove, IL 60089 (800) Convert 

EDUCATION 

8.5. & M.S. In COMPUTER SCIENCE 
The American Institute for Computer Sciences offers an in-
depth correspondence program to earn your Bachelor of 
Science and Master of Science degrees in Computer Science 
at home. B.S. subjects covered are: MS/DOS, BASIC, 
PASCAL, C, Data File Processing, Data Structures 8 
Operating systems. M.S. program includes subjects in 
Software Engineering and Artificial Intelligence. 

AMERICAN INST. for COMPUTER SCIENCES 
2101-BY Magnolia Ave. South, Ste. 200. Birmingham, AL 35205 

800-767-2427 205-323-6191 

ENTERTAINMENT 

53 EGA/VGA GAMES 
Buy this super collection of best-selling 
games for only $9.95, including shipping 
and handling. (Please add $5.00 for 
foreign orders.) Credit Cards Only. 
Many other collections available! 

SMC SOFTWARE PUBLISHERS 
(619) 931-8111 ext. 511 

Inquiry 711. 

FLOW CHARTS 

WINDOWS FLOWCHARTER $129 
RFFlow 2.0 is a professional drawing tool for 
flowcharts & org. charts. Requires Microsoft Win-
dows. 100 shapes auto adjust in size. Diagonal 
lines and curves. Auto line routing and re-routing. 
Click on a shape to bring up a sub-chart. Move 
charts to other apps. via the Clipboard. Call for free 
trial disk. 

RFF ELECTRONICS 
1053 Banyan Court, Loveland, CO 80538 

Phone: (303) 663-5767 FAX: (303)669-4889 

Inquiry 712. 

FRAMEWORK/FRED  

The Framework Magazine 
Framework enhancement programs, 12 issues $29.90 
Unlimited Framework and FRED support. Access 
undocumented powers of Framework & FRED 

fBase for Framework $190.90 
The fastest disk database access in existence. dBase Me 
Index optimization and compression. 

Selections & Functions, Inc. 
(617) 826-1553 

25 Washington Street, Hanover, MA 02339 

LAPTOP COMPUTERS 

USED COMPUTERS 
MAJOR BRANDS - WIDE SELECTION 

IBM - COMPAQ & OTHERS 
Computers from $99 Color Printers $239 

Mono Monitors from $25 CGA Color Monitors $129 
IBM 5140 LAPTOP $349 

IBM PCjr & CONVERTIBLE PARTS & ACCESSORIES 
HARD-TO-FIND ITEMS FOR OLDER PC'S 

FREE CATALOG 
COMPUTER RESET 

P.O. Box 461782, Garland. TX 75046 

Phone (214)276-8072 & FAX BB& (214)272-7920 

Inquiry 714. 

LAPTOP PERIPHERALS 

Toshiba Serial Cards 
• D and E modem slots, DB9 or RJ11/12 connector, 

RS232-$199; RS422-$249 
• A slot, DB9 with 2400bps modem. RS232-$199; 

RS422-$249 
• A slot, Dual RS232-$249 
• A slot, SCSI host adapter - $249 
• Designed and made in USA!! 
Custom design capability. Auto adapters for various laptops, 
notebooks, and printers. 

EMPIRE ENGINEERING 
California USA 

tel 805/543-2816 fax 805/543-2820 

Inquiry 715. 

NOTEBOOKS 

SA VE! PALMTOPS • NOTEBOOKS SAVE! 

TOSHIBA • EVEREX • ZENITH • AT & T • TANDON 
AST • SHARP • BONDWELL • ALA • LIBREX 
PANASONIC • ALTIMA • LEADING EDGE 

PACKARD BELL • SAMSUNG • NEC • TI • COMPAQ 
• We ALSO carry accessories and software • 

Computer Options Unlimited 
12 Malden Lane, Bound Brook, NJ 08805 

Advice?: 908-469-7959 
For Notebooks 1-800-424-Port For Sub-notebooks: 1-800-Palmtop 

6 days Worldwide Sales 

Inquiry 716. 

SOFTWARE/INSTRUCTION  

KNOWLEDGE is POWER 
Computer software shows you how to Speed Read and 
Speed Learn. Read up to 3000 words per minute and 
beyond. Train on your home computer 25 minutes a 
day. Within 30 days you too can be a speed reader. 
Amazing results from first lesson reveal speed reading 
secrets! Specify MAC or PC. Send the introductory 
price of $34.95 to: 

KP-WARE 
P.O. Box 2042, Kingston, R.I. 02881 

FAx Win 401-782-2511 

Inquiry 717. 

SOFTWARENOICE/FAX  

MULTI-VOICE' TOOLS 
Multi-Voice Tools is a complete development Toolkit for Pascal or 
to access all the features for most speed, processing boards available 
today. 5 helps you write MULTI-LINE VOICE APPLICATION systems in 
minutes. A number of programming examples are provided. All 
programs and libraries are delivered with source code. 
Dialogic, Rhetorex, Pike. VBX $599. Watson (Single Line): $99. ALSO 
AVAILABLE Fax Programmer's Toolkit ($ 199). Based on CAS 
specifications. Visa/MC accepted. 

ITI Logiciel 
4263 Cnstophe-Colomb, Montreal, Quebec, Can. H2J 302 

TEL (514)597-1692 FAX (514)526-2362 

Inquiry 718. 

UTILITIES 

PEN PLOTTER EMULATOR 
FPLOT turns your printer into an HP pen plotter. 
Fast hi-res, no jagged lines. Vary line width, color. 
Screen preview — zoom, pan. Works with most 
CAD programs. Supports most printers. Requires 
DOS 2.1 or higher. $119+$3 S&H. VISA/MC/Chk/MO. 

FPLOT Corporation 
24-16 Steinway St., Suite 605, Astoria, NY 11103 

718-545-3505 

Inquiry 709. nquiry 713. 

MA RVTR'. Fecaratiol - man 

Inquiry 719. 



January 

February 

March 

April 

May 

June 

JuI 

August 

September 

October 

November 

December 

Special 
Issues 

1987-88-90 
U.S. Delivery $3.00 
Foreign Delivery $4.00 

1987 1988 1989 

1990-91 

U.S. Delivery $6.00 
Foreign $8.00 
Canada & Mexico $6.50 

1990 1991 1992 

Outlook 92 wi,,,,,, 

Portanddy 

A‘allahle 

BYTE BACK 
ISSUES FOR SALE 

The above prices include postage in the US. European customers 
please refer to Back Issue order form in the International 
Advertising section of the book. 

Please indicate which issues you would like by checking(q) 
the boxes. Send requests with payment to: 

BYTE Back Issues, One Phoenix Mill Lane, Peterborough, N.H. 
03458, (603) 924-9281 

D Check enclosed Charge: D VISA D MasterCard 

Card #  

Exp. Date  

Signature  

Name  

Address  

City  

State Zip   

All orders must be prepaid. Please allow four weeks delivery 

THE ALTERNATIVE 
TO 60 DAYS 

OF HARD LABOR. 
These days, you can spend far too much time investigating, 

gathering, digesting and organizing technical data. Which is why 
there's Datapro. We distill all the material you need to make smart 
decisions about information technology. Our reports, available in 
print and electronic formats, are timely. Thorough. Accurate. And 
objective. The last word on the subject. For a free sample report, 
call us today at 800-328-2776, Ext. 2777, or mail or fax this coupon. 
Unless you actually enjoy doing unnecessary work. 

Name  

Title/Dept. 

Address  

City  

Phone 

State Zip 

DATAPRO The last word. 
Datapro USA • 600 Delran Parkway, Delran, New Jersey USA 08075 • Tel: 609-761-0100 Fax: 609-7M-2812 

Datapro International • McGraw-Hill House, Shoppenhangers Road, Maidenhead, Berkshire, England SL6 2QL • Tel . 44 RD 628 773277 Fa 44 101 628 773628 

See us at COMDEX/Fall, Booth #2212 lee 
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YOUR DIRECT LINK 
ADVERTISER CONTACT INFORMATION 

To order products or request FREE information, call advertisers directly or send 
in the Direct Link Card by mail or fax! Let them know you saw it in BYTE! 

inquiry No. Page No. Phone No. Inquiry No. Page No. Phone No. 

105-106 ABC COMPUTER (USA) CORP 

61 ALTIMA SYSTEMS INC 

120-121 ALWAYS TECHNOLOGY 

92 AMT INTERNATIONAL 

62-63 AST RESEARCH INC 

91 AURUM COMPUTERS 

64 AXONIX CORP 

93-91 BI LINK COMPUTER 

65-66 BITWISE DESIGNS INC 

95 BULLDOG COMPUTER 

PRODUCTS 

118-119 CLARION SOFTWARE ( INTL) 

67 COMPUADD EXPRESS 

68-69 COMPUTER PRODUCTS 

PLUS 

114-115 CYBEX CORP (INTL) 

116-117 CYBEX CORP 

70-71 DATALUX CORP (N.A) 

70-71 DATALUX CORP ( INTL) 

72-73 DCA (NA.) 

75 310-325-4005 

31 800-356-9990 

54 818-597-1400 

78 408-942-9695 

4-5 800-876-4AST 

14 800-55-AURUM 

78 

72 

23 

77 

CIV 

24-25 

800-866-9797 

800-888-5369 

800-367-5906 

800-438-6039 

305-785-4555 

43 800-274-4277 

CIII 205-534-0010-

70 205-534-0010-

45 800-DATALUX 

45 +44 306 876718 

21 800-348-3221 

ext. 27DD 

72-73 

71 

75 

100 

97-98 

109 

88 

DCA ( INT'L) 21+44 0 256 381102 

DELL COMPUTER CORP (NA.) CIII 800-626-8260 

DELL COMPUTER CORP (NA) C1V 800-626-8260 

DYNAMICSCAN 68-69 314-423-0044 

FIRST SOURCE 

INTERNATIONAL 

GATEWAY 2000 

GENOVATION. INC 

HANDTOP COMPUTERS LTD 

HEWLETT PACKARD 

76 IBM THINK PAD 

JDR MICRODEVICES 

112 KODAK 

124-125 KODIAK 

79 

CII, 1 

83 

714-588-9866 

800-523-2000 

800-882-4333 

64 33-106177077-

3 800-752-0900 

est 3158 

46-47 

71 800-538-5000 

27 800-344-0006 

ext 413 

65 800-888-8084 

122 MANNESMANN TALLY 57 800-843-1347 

est 526 

99 MICRO SOLUTIONS COMP PROD 74 815-756-3411 

102-103 MICRO-INTERNATIONAL, INC 73 800-967-5667 

77 MICRONICS COMPUTER INC 48 800-659-5901 

Inquiry No. 

Ill MPI MARKETING 

100-101 NATIONAL DESIGN 

78 NEC / LAPTOPS 

79 PATTON 8 PATTON 

551 PERSONICS CORP 

553 PLUSTEK USA. INC 

107-108 POWER PRODUCTS 

MARKETING 

80 ROSE ELECTRONICS 

110 SIGEN 

123 TOSHIBA AMERICA INC 

as TRANTOR SYSTEMS LTD 

89-90 UNISTOR 

81.82 UNLIMITED SYSTEMS 

83 VALITEK INC 

554 VORTEX COMPUTERS 

ZENITH DATA 

84 ZEOS INTERNATIONAL 

Page No. Phone No. 

83 714-468-5555 

81 800-253-8831 

7 800-NEC-INFO 

50 800-525-0082 

72PC-1 800-445-3311 

72PC-2 408-980-1234 

76 800-544-4124 

63 800-333-9343 

83 408-737-3904 

58-59 800-457-7777 

66 800-872-6867 

32A-B 714-581-3442 

20 619-277-3300 

30 800 VALITEK 

72PC-3 800-548-7839 

40A-H 800-523-9393 

11-13 800-423-5891 

• Correspond directly with company. 
Indicates FAX Number 

BYTE ADVERTISING SALES STAFF 
Jennifer L. Bartel, National Sales Manager, 14850 Quorum Drive, Suite 380, Dallas, TX 75240, Tel. (214) 701-8496 
Liz Coyman, Inside Advertising Sales Director, One Phoenix Mill Lane, Peterborough, NH 03458, Tel. (603) 924-2518 

NEW ENCLAND 
ME. NH, VT, MA, RI. CT, ONTARIO 
CANADA 8 EASTERN CANADA 
Michael Larnathna (617)860-6311 
Patricia Payne (603) 924-2654 
McGraw-Hill Publications 
24 Hartwell Avenue 
Lexington, MA 02173 
FAX: (617) 860-6899 

EAST COAST 
NY, NYC. NJ. DC, DE, MD, VA, WV, PA 
Kun Noms (212)512-2645 
Anane Casey (212)512-2368 
Barry Echavarna (603)924-2574 
McGraw-Hill Publications 
1221 Avenue of Arnencas-
2815 Floor 
New York, NY 10020 
FAX: (212) 512-2075 

SOUTHEAST 
NC, SC. GA, FL. AL, TN. MS, AR, LA, KY 
MaryAnn Gouldrng (404) 843-4782 
McGraw-Hill Publicatens 
4170 Ashford-Dunwoody Rd . Suite 520 
Atlanta, GA 30319 
FAX: (404) 252-4056 

MIDWEST 
IL, MO, KS, IA, ND, SD. MN, 
WI, NE, IN, MI, OH 
Kurt Kelley (312)616-3328 
Ed Ware (603) 924-2664 
McGraw-Hill Publications 
Two Prudential Plaza 
180 North Stetson Ave. 
Chicago, IL 60601 
FAX: (312) 616-3370 

SOUTHWEST, 
ROCKY MOUNTAIN 
CO. OK, TX 
Jennifer Walker (210) 701-8496 
Barry Echavarria (603) 924-2571 
McGraw-Hill Publications 
14850 Quorum Dr., Sude 380 
Dallas, TX 75240 
FAX: (214) 991-6208 

NOM PACIFIC: San Franchir», CA 
NORTHERN CA, OR, ID, MT. 
WY, NORTHERN NV, UT 
Roy J. Kops (415) 950-9728 
Joseph Mabe (603) 924-2662 
McGraw-Hill Publications 
425 Battery Street 
San Francisco, CA 94111 
FAX: (415) 954-9786 

NORTH PACIFIC: Campbell, CA 
SILICON VALLEY. HI. WA. AK, 
W. CANADA 
Bill McAfee (408) 879-0381 
Jonathan Sawyer (603) 924-2665 
McGraw-Hill Publications 
1999 South Bascom Ave., Suite 210 
Campbell. CA 95008 
FAX: (408) 879-9067 

SOUTH PACIFIC: Lee Aagelee, CA 
LOS ANGELES COUNTY, AZ, 
NM, SOUTHERN NEVADA 
Alan El Faye (213) 480-5243 
Jonathan Sawyer (603) 924-2665 
McGraw-Hill Publications 
3333 Wilshire Boulevard 0407 
Los Angeles, CA 90310 
FAX: (213) 480-5249 

Peterborough, MI Offke: Inside Sales FAX. 603-924-2683 Advertising FAX- 603-924-7507 

Herdware/Soltrare Showcase 
Mark Stone (603) 924-2695 
Ellen Perham (603) 924-2598 
BYTE Publications 
One Phoenix Mill Lane 
Peterborough, NH 03458 

The Buter', Mart/ClauMeds 
Margot Gracie (603) 924-2656 
BYTE Publications 
One Phoenix Mill Lane 
Peterborough, NH 03458 

BYTE Club 
Brad Dixon (603)924-2596 
BYTE Publications 
One Phoenix Mill Lane 
Peterborough, NH 03458 

EUTIOCIECK 
James Bail (603)921-2533 
BYTE Publications 
One Phoenix Mill Lane 
Peterborough, NH 03458 

SOUTH PACIFIC: Corte Ness, CA 
ORANGE COUTY 
SAN DIEGO COUNTY 
Beth Dudas (710)753-8110 
Joseph Mabe (603) 924-2662 
McGraw-Hill Pubhcations 
15635 Alton Pkwy.. Sude 290 
Irvine, CA 92718 
FAX: (714) 7534147 

Reglormi/Buyer.• Nolde 
Bnan Hrggins (603)924.2651 
Larry Leone (603) 921-2637 
BYTE Publications 
One Phoenix Mill Lane 
Peterborough, NH 03458 

BYTE latereetbeel Direct 
Naplouse Pesteras 
Eden Perham (603) 921-2596 
BYTE Publications 
One Phoenix Mill Lane 
Peterborough, NH 03458 

INTERNATIONAL ADVERTISING SALES STAFF 
Ron Cordek, Managing Director, European Operations 

McGraw-Hill Publishing Co., Wimbledon Bridge House, One Hartfield Road. Wimbledon, London SW19 3RU, England, Tel: 44 81 545 6278, Fax: 44 81 545 6294 

CERNANT, SWITZF.RUIPID, 
AUSTRIA 
Christine Banon 
McGraw-Hill Publishing Co 
Wimbledon Bndge House 
One Harlf *Id Road 
Wimbledon. London SW19 3RU 
England 
Tel: .4481 5456270 
FAX: .4481 5456294 
TELEX: 892191 

BENELUX 
Ellen Pardede 
Batenburg 105 
3437 AB Nieuwegein 
The Netherlands 
Tel: .31 34 0249496 
FAX: .31 34 0237944 

UNITED KINCDON 
Michele Hams (44 81 545 6269) 
Christine Renon (44 81 545 6270) 
McGraw-Hill Publishing Co. 
Wimbledon Bridge House 
One Hartfield Road 
Wimbledon, London SW19 3RU 
England 
FAX: +44 81 5456294 
TELEX: 892191 

FRANCE, ITALY 
Zena Coupé, Amande Blaskett 
A-Z International Sales Ltd. 
70 Chalk Fenil Road 
London NW1 SAN 
England 
Tel: .4471 2843171 
FAX:44 71 2843174 

SCANDINAVIAN COMMUES 
Zena Coupe 
AZ International Sales Ltd. 
70 Cheik Farm Road 
London NW1 BAN 
England 
Tel: .4471 2843171 
FAX: .4471 2843174 

ISRAEL 
Dan Ehrlich 
Ehdich Communication Int'l. 
P.O. Box 99 
Herzliya 46101. Israel 
Tel: +972 52 586245 
Tel: +972 52 586246 
FAX: +972 52 585685 

AUSTRAUA 
Rod Tremain 
Rod Tremain Media 
45 Pymble Ave 
Pyrnble 2073, Sydney 
Australie 
Tel: 41 2 9983339 
FAX: +61 2 9883424 

JAPAN 
Masaki Mod 
Transworld Media Inc. 
415 Floor, 1-26-6 Kandimeguro 
Meguro-ku, Tokyo 153. Japan 
Tel: +81 3 57210761 
FAX: .81 3 57210762 

KOREA 
Young-Sank Chinn 
JES MEDIA INTL. 
5th Floor, Banpo Bldg. 
40-7, Chamwon-Dong, Scocho-Gu 
Seoul 137-030, Korea 
Tel: 42 2 5458001 
Tel: .822 5458002 
FAX: .822 5498861 

SINTIAPORE 
Derek Ng 
Eastem Publishing 
1123 Serangoon Road, *03-01 
Singapore 1232 
Tel: +65 296 6166 
FAX: .65 298 7551 

MALAYSIA 
Serves (Malaysia) Sdn. Bhd. 
H.K. Lin 
5th Floor, Bene Tower 
160, Jalan Arnpang 
50450 Kuala Lumpur, Malaysia 
Tel: +60 3 2624592 
FAX: .603 2624591 

THAILAND 
Jack Hu 
28/1 Prapawd Bldg.. Surasak Rd 
Silom, Bangkok 10500 
Thailand 
Tel: .66 2 2360295 
FAX: 46 2 2365960 

HOMO KONG 
Candice Lo 
Acer TWP Corp 
ungt 2, 6F Hing Wah Center 
82-84 To Kwa Wan Road 
Kowloon, Hong Kong 
Tel: +852 764 3830 
FAX: +852 784 3857 

INITIA, INDONESIA, 
PAKISTAN, PIITUPPIPIES, 
TAIWAN, OMRI ASIAN 
AND PACIRC COUMRICS 
Liwen Lee 
Acer TWP Corp. 
2nd FI.. No 19-1. Lane 231 
Fu Ham North Road 
Taper 10445, Taiwan 
R.O.C. 
Tel: .8862 7136959 
FAX: 486 2 7151950 
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YOUR DIRECT LINK 
PRODUCT CATEGORY INDEX 

For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on Your Direct Link Card! 

To receive information for an entire product category, circle the category 
number on Your Direct Link Card! 

Category No. 

Inquiry No. 

HARDWARE 

Page No. 

1 ACCESSORIES/SUPPLIES 

107-108 POWER PRODUCTS MARKETING 76 

2 ADD-IN BOARDS 

100-101 NATIONAL DESIGN 81 

4 COMMUNICATIONS/ 
NETWORKING 

120-121 ALWAYS TECHNOLOGY 

124-125 KODIAK 

80 ROSE ELECTRONICS 

81-82 UNLIMITED SYSTEMS 

sa 

65 

63 

20 

5 COMPUTER SYSTEMS 

62-63 AST RESEARCH INC 4-5 

67 COMPUADD EXPRESS 24-25 

70-71 DATALUX CORPORATION 45 

74 DELL COMPUTER CORP (N.A.) CIII 

75 DELL COMPUTER CORP (N.A.) C1V 

104 DYNAMICSCAN 68-69 

GATEWAY 2000 CII, 1 

88 HANDTOP COMPUTERS LTD 64 

102-103 MICRO-INTERNATIONAL, INC 73 

84 ZEOS INTERNATIONAL 11-13 

7 DISK & OPTICAL DRIVES 

99 MICRO SOLUTIONS COMP PROD 

110 SIGEN 

85 TRANTOR SYSTEMS LTD 

74 

83 

66 

9 FAX BOARDS/MACHINES 

68-69 COMPUTER PRODUCTS PLUS 43 

81-82 UNLIMITED SYSTEMS 20 

Category No. 

Inquiry No. 

11 KEYBOARDS 

Page No. 

70-71 DATALUX CORPORATION 45 

12 LAN HARDWARE 

114-115 

116-117 

124-125 

CYBEX CORPORATION (INTL) CIII 

CYBEX CORPORATION 70 

KODIAK 65 

13 LAPTOPS & NOTEBOOKS 

105-106 ABC COMPUTER (USA) CORP 75 

61 ALTIMA SYSTEMS INC 31 

91 AURUM COMPUTERS 14 

64 AXONIX CORP 78 

93-94 BI LINK COMPUTER 72 

65-66 BITWISE DESIGNS INC 23 

68-69 COMPUTER PRODUCTS PLUS 43 

104 DYNAMICSCAN 68-69 

109 GENOVATION, INC 83 

76 IBM / THINK PAD 46-47 

78 NEC / LAPTOPS 7 

107-108 POWER PRODUCTS MARKETING 76 

123 TOSHIBA AMERICA INC 58-59 

554 VORTEX COMPUTERS 72PC-3 

sa ZEOS INTERNATIONAL 11-13 

14 MAIL ORDER 

92 AMT INTERNATIONAL 78 

95 BULLDOG COMPUTER PRODUCTS 77 

JDR MICRODEVICES 71 

107-108 POWER PRODUCTS MARKETING 76 

15 MEMORY/CHIPS/UPGRADES 

97-98 FIRST SOURCE INTL 79 

Category No. 

Inquiry No. Page No. 

16 MISCELLANEOUS HARDWARE 

120-121 ALWAYS TECHNOLOGY 

77 MICRONICS COMPUTER INC 

89-90 UNISTOR 

sa 

48 

32A-B 

17 MODEMS/MULTIPLEXORS 

68-69 COMPUTER PRODUCTS PLUS 43 

19 

553 

MULTIMEDIA 

PLUSTEK USA, INC 72PC-2 

20 PRINTERS/PLOTTERS 

HEWLETT PACKARD 

112 KODAK 

122 MANNESMANN TALLY 

23 TAPE DRIVES 

83 VALITEK INC 

SOFTWARE 

3 

27 

57 

30 

25 BUSINESS 

111 MPI MARKETING 

79 PATTON & PATTON 

27 COMMUNICATIONS/ 
NETWORKING 

83 

50 

72-73 DCA 21 

46 UTILITIES 

118-119 CLARION SOFTWARE (INTL) CIV 

551 PERSONICS CORPORATION 72PC-1 
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EDITORIAL INDEX 

For more information on any of the companies covered in articles, columns, or news stories in 
this issue, circle the appropriate inquiry number on Your Direct Link Card. Each page number 
refers to the first page of the article or section in which the company name appears. 

Inquiry No. 

1131 

1271 

1272 

1273 

1142 

1274 

1275 

1276 

1000 

1277 

1146 

1278 

1147 

1279 

976 

A 
Accton Technology 

Acma Computers 

Advanced Logic 

Research 

Altima Systems 

Always Technology 

American Research 

Amrel Technology 

Aquiline 

AST Research 

Beaver Computer 

Best Data Products 

Bi-Link Computer 

Bit Software 

Bondwell Industrial 

Brother 

1280 CAF Computer 

1148 Calera Recognition 

Systems 

977 Citizen America 

1281 Compaq Computer 

1149 The Complete PC 

1282 CompuAdd Express 

1283 Compudyne Direct 

1150 Computer Peripherals 

1141 Computer Products 

Plus 

1284 Cube Computer 

1285 

1286 

1151 

1287 

1133 

D 
Dauphin Technology 

Dell Computer 

Delrina Technology 

Desktop Direct 

D-Link Systems 

Page No. 

61 

15 

15 

15 

8 

15 

15 

15 

8 

15 

49 

15 

49 

15 

41 

15 

49 

41 

15 

49 

15 

15 

Inquiry No. Page No. 

978 

1152 

1288 

1289 

1153, 

1290 

E 
Eastman Kodak 

Eclipse Systems 

Epson America 

Ergo Computing 

Everex Systems 

1291 First International 

Computer 

G 
1292 Gateway 2000 

1293 Grid Systems 

H 
1134 Hong Technologies 

1294 IBM 

1295 Insight Computers 

1140 Intellicom 

1004 International 

Microcomputer Software 

1135 IQ Technologies 

1002 Jovian Logic 

61 

41 

49 

15 

15 

15, 49 

15 

Inquiry No. Page No. 

1304 PC Brand 15 

1157 Practical Peripherals 49 

1305 QSI 15 

1139 Reflexion Technologies 8 

S 
1306 Samsung Electronics 15 

America 

15 980 Seikosha America 41 

15 1307 Sharp Electronics 15 

1158 Sofnet 49 

1136 Solectek 61 

61 981 Star Micronics America 41 

1308 Swan Technologies 15 

15 

15 1309 Tandy 15 

8 1310 Texas Instruments 15 

8 1311 Toshiba America 15 

Information Systems 

U 
1159 Unlimited Systems 49 

8 1001, USRobotics 8, 49 

1160 
49 

8 1296 -Keydata International 15 

15 
979 Lexmark International 41 

15 

15 

49 

15 

61 

1154 

1155 

1297 

1298 

1003 

1156 

1299 

1300 

1301 

1303 

Macronix 

Megahertz 

MicroExpress 

Mitsuba 

Mouse Systems 

Multi-Tech Systems 

N 
NCR 

NEC Technologies 

Noteable Computers 

Notestar Computers 

49 

49 

15 

15 

8 

49 

15 

15 

15 

15 

V 
1312 Veridata Research 

1313 Wyse Technology 

X 

1314 Xi Computer 

1137, Xircom 

1138 

1315 

1316 

Zenith Data Systems 

Zeos International 

15 

15 

15 

8, 61 

15 

15 

88 B Y TE s Essential Guide to Portable Computing • 1992 



(Mann. r.•.• arailabl.• In I . S.\ iii, pn registe)...1,n..,,,,, of / MI I'erformance .v.tems ¡flirt-hosed after 7/1/92. For u complete copy. Please eall our TeehFax" line 
at I •S(4.).950- I 32 9 .N.-1 LP., 9-31,5 5,1,,,,,non 131, d., \ I X 7., 759-7299. Attention (jItaratitees. ‘Nerrice ¡molded In I3,in, ( :orp ?ration. 

)S a,iJ \ \ . 1, na.lonark 'q N .p j. ,,.,, Ft rR-El".\..E. 5C,` tradenkirk j Thc Tour In, X1,10.,,z/ne ( 
: II 1111,,t III the MITI, dt1.111,11,10 . 1 'rho, t_ 1992 (',,,nputer ( Ali ”gh,, 

SLEEP TIGHT. 

DELL 486P/25 i486 SX 
25 MH: SYSTEM 

4 MB RAM • 120 MI; ( 17 Ins) IDE HARI ) 11RIVE 
I EXPANSION SLOTS 

I. / IX ;RADEABLE PROCESSOR 
SUPER A( :( ELERATED VIDEO ( 512 KB VII )El) RAM) 
SUPER VGA 10241 MONITOR (( 4". ( 224m 768..28mnd 

ONE HOPP). DRIVE ( 3.5" OR 5.25") 
MS-DOS 5.0 

NEW LOW PRICE $1,799 
LEASE: :(,7/MO. 

Such great systems. Such low prices. 

Add to that the legendary service and support that helped propel us into the 
FORTUNE 500 and earned us numerous international awards last year alone. 

But, as is our style, we're going a step further by guaranteeing you'll rest easier. 

••••••••••••••:..  

GUARANTEED RESPONSE GUARANTEED SERVICE GUARANTEED COMPATIBILITY 

One: We guarantee that when you call us, you'll talk to a technical specialist 
within five minutes or less. Or if you prefer, we'll call you hack within an hour. 

Two: We guarantee under your service contract that if you have a problem 

that requires on-site service, a technician will be at your desk the next 

business day 
Three: In the unlikely event you have compatibility problems with your 

Dell system, we guarantee we'll work with you to help solve them. 

One more time: Great systems. Low prices. Real guarantees 

For information, or to order, phone us. 

We can put an end to your worst nightmare. 

....11111 

.., . 

I. La 

_ te • .?::"•+, - 

- 

DELL 486P/50 i486 DX2 
50 MH: SYSTEM 

• 4 NIB RAM 
• 170 MB ( 17 ms) IDE HARD DRIVE 
• ¡ EXPANSION SLOTS 
• SUPER ACCELERATED VIDEO 

(512 KB VIDEO R.AM) 
• ULTRASCAN 1AC NIONITOR 

(14". 1024 x 768..28mm, NI) 
• ONE FLOPPY DRIVE ( 35. OR 5.251 
• SIS-DOS 5.0 

NOW ONLY $2,499 
LEASE: $92/MO. 

DELL 486P/66 i486 DX2 
66 MH: SYSTEM 
• 4 NIB RAM 
• 230 NIF3 ( 16 rib)IDE HARDDR1VE 
• 3 EXPANSION SLOTS 
• St'PER ACCELERATE' ) Vi ' )E0 

(512 KB VIDEO RAND 
• 1.1.TILASCAN 15FS MONITOR 
(15-.1024 x 768..28min, NI) 
• ONE worry PRISE ( 3. S.. OR 5.251 
• MS-1)0S 5.0 

NOW ONLY $2,899 
LEASE: $ 107/M0 

DELL 486D/33 SX i486 SX 
33 MH: SYSTEM 

• 4 N113 RAM 
• 170 MB ( 17 mu) IDE HARD DRIVE 
• 6 EXPANSION SLOTS 
• SUPER A( X :ELERATED VIDEO 

(1 MB VIDEO RAM) 
• ULTRASCAN 15FS MONITOR 

(15", 1024 x 768, .28mm. NI) 
. , ,,:F_ FLOPPY DRIVE (3.5- OR. 3.251 
• \ IS.DOS 5.0 

NOW ONLY $2,449 
LEASE: $91/MO. 

DELL 486D/66 i486 DX2 
66 MH: SYSTEM 

• 8 NIB RAM 
• 230 NIB ( 16 ins) IDE HARD DRIVE 
• 6 AVAILABLE SLOTS 
• SUPER A( X ILERATED VIDEO 

(1 NIB VIDEO RAND 
•ULTR.AS(:AN 15FS MONITOR 
05-, 1024 x 768..28inm. ND 
• ONE FLOPPY I)RIVE ((. 5" OR 5.25") 
• MS-DOS 5.0 

NOW ONLY $3,349 
LEASE: $ 124/MO. 

DELL 325NC i386 SL 
25 MH: COLOR NOTEBOOK 

• 4 NIB RANI 
• 80 MB ( 19 ins) IDE HARD DRIVE 
• VGA (1)LOR LCD (9", 640 x 480) 
• 7.1 LBS. INCLUDING BATTERY 
• 3-HOUR BATTERY LIFE 
• NIS-DOS 5.0 

NOW ONLY $2,899 
LEASE: $ 107/MO. 

DELL 325N i386 SL 
25 MH: NOTEBOOK 

• 4 NIB RAM 
• 80 MB ( 19ms) IDE HARD DRIVE 
• VGA LC1) 0.5". 640 s 480/ 
• 6.4 LBS. INCLUDING BATTERY 
• 3.5-11OUR BATTERY LIFE 
• NIS.DOS 5.0 

NOW ONLY $2,349 
LEASE: SS 7/MO. 

DELL 32 5SX i386 SX 
25 MI I: ') STEM 

• \11;RANI 
• s' \ 113(17 mu) IDE I IARD DRIVE 
• 3 EXPANSION SLOTS 
• VGA KX., MONITOR 

(14". 800 x 600..)9mm / 
• ONE FLOPPY I /RIVE ( 3.5" OR 5.25") 
• NIS-DOS 5.0 

NOW ONLY $1,149 
LEASE: $43/MO. 

DELL 486P/33 i486 DX 
33 MH: SYSTEM 

• 4 NI13 RANI 
• 170 M13(17 or,1111E HARD DRIVE 
• 3 Ex p.. \ Nq. ),,, SLOTS 
• SUMS .X( ) IIERATED VIDEO 
(512103\n.1.01..\ND 
• ULTRAS . \ N -" ( 4( MONITOR 

(14", 1024 s 76,..18min. ND 
• ONE FLOPPY DRIVE (3.5- OR 5.25"I 
• NIS.DOS 5.0 

NOW ONLY $2,299 
LEASE: $85/MO. 

DOLL 
800-433-3409 

WHEN CALLING, PLEASE REFERENCE #11E85 
HOURS: 7AM-9PM CT MON•FRI, 8AAA•4PM CT SAT, 10AM-3PM CT SUN. 

IN CANADA, CALL 800-668-3021. IN MEXICO CITY 2 50.71 1 I 

Circle 74 on Inquiry Card. 



OUTLAW. 
It's things like this that put us on 

everyone's most wanted list. 

A 7.1 pound, 25 MHz 1386 SL 

notebook for only $2,899. That's a 

color notebook, mind you. The Dell 

325NC. 

Considering that's a better price 

than other leading black and white 

notebooks, you must be thinking 

we're skimping somewhere, right? 

Wrong. You not only get 4 MB 

RAM and an 80 MB hard drive, 

you also get Dell's unmatched guar-

antees.*Namely, 

guaranteed next-

business-day 

lapside service: 

in your office, 

home or hotel.' 

Guaranteed response within five minutes to 

support phone calls. And a guarantee to help 

you solve any compatibility issues 

you might have. 

DELL 325NC i386 SL 
25 MHz COLOR NOTEBOOK 

LEASE: S107/MO. 

• 4 MB RAM • 80 MB HARD DRIVE 

• VGA COLOR LCD (9", 640 X 480) 

• 3.HOUR BATTERY LIFE • MS-DOS 5.0 

So call us. And Murphy, rake 

a hike. Because now there's a new 

law in these parts. 

DLL 
800-433-2981 

WHEN CALLING, PLEASE REFERENCE 811E84 

HOURS 7AM.9PAA CT MON-FRI. 
8Am.4PM CT SAT, 10Am-3PM CT SUN 

IN CANADA, CALL 800.668-3021 IN MEXICO CITY, 250.7111. 

THE BEST COMPUTER IN AMERICA, 
POUND FOR POUND 

FOR POUND AND A HALF. 

.A; ra,r ,h, 1):;; ',', 1 , , r,,,  
L111.111.1 il &LIN' At thiN price, a shouldn.t be a heavy decist 

You're not thc . 11\ 
late. Dell's toll-free support lines are 
now open 6 AM to midnight every 
day. There's also nationwide on-site 
service and a 24-hour TechFax'line 

We call it a notebook, but it's 
actually smaller. Just 74" x 11" and 
only 12" thick. So Wu might actually 
k able to fit some Irri4S in :your brie fca;e. 

Maybe even a sandwich or tu-o. 

DEL!, MAKES 
FORTUNE 500. 
• . 

 e. • 

DI I I CONNU FI COPYORAI 

COMI:011.111. 0 Olt 'ea • 

UR 11101 MOI 

1.111111. 

Comes standard with everything you need 
to run even the most hardeore software: 
MS-DOS 5.0, Microsoft' Windows-
Lotus' Organizer and a keyboard muse. 

!"--\ 
'tee. 

That's nest all 
you'llfind in here. 
There's room for a 

inodem, coprocessor, 
120 MB hard drive 
and up to 10 MB 

of RAM. 

$2,149 
LE ASE : $ 80/ MONTH 

This small mon!', r all thcse big numbers. 
20 MHz i386' SL SIR of RAM, 60 MB hard drive, 
\ ;A Reflective (9.5, 640 x 480) LCD, external 3.5" floppy 

drive and up to 4 hours if work from the NiM H barren.. 

l'am hands don't get smaller just because your 
computer does. So Dell gave the 320SLi a full 

85 -key keyboard. including special screen navigation 
keys in the familiar inverted-T layout. 

DLL 
800-545-3771 

WHEN CALLING, PLEASE REFERENCE 411E83 

HOURS 7AM.9PM CT mON.FRI, 

8AM.4PM CT SAT, I OAM.3PM CT SUN 

IN CANADA. CALI 800-ood-3021 N mexICO CID IDU.) III 

Circle 75 on Inquiry Card. 


