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The Home of the Future 
It's been the setting for countless sci -fi tales, both in print and on film. 
The home of the future -an automated wonderland where you can con- 
trol lighting, temperature, music, and any number of appliances. In var- 
ious fictions or fleshed out on an engineer's drafting table, the concept 
of a home that runs itself is an enduring one. 

No, we still haven't reached a point where we can walk around barking 
commands and having various artificially intelligent appliances do our 
bidding, but it's not all that far off. Voice recognition in computers is get- 
ting better every month it seems, and you often hear the big names in 

technology talking about how devices of all types will eventually have 
computer -like interfaces. The home of the future is not that far away. 

For now, though, we'd like to evoke some of your dreams of a house 
you can control electronically and allow you to exercise your need to 
build gadgetry at the same time. In this home -automation special issue, 
you'll learn how to build innovative projects that let you take control of 
your house and give it some appearance of artificial life. Sure there are 
store -bought solutions for simple automation, but in keeping with the 
spirit of our do- it- yourself readers, we'd rather focus on how you can 
make such devices (thereby saving some money, too). 

We start with the Tele- Computer Controller, a project that takes automa- 
tion to a whole new level. Why only control appliances when you're home? 
Wherever you are you can use a touch -tone phone to call up the PC- inter- 
facing device and enter in a command; then, hang up and know that what- 
ever event you had set up occurred. Turn on the air conditioner in sum- 
mer, reset a security system, even activate an electronic pet feeder -you 
choose the application. The story starts on page 29. 

The projects continue with our Courtesy -Lamp Timer. Using a remote 
control, the easy -to -build gadget lets you light up your dark home as 
you approach it. Find out more on page 35. 

Then turn to our Universal Sensor Interface, which makes it possible to 
monitor just about anything going on in your house. You choose the 
sensors; the advanced device does the rest. See page 39. 

Also, on a do- it- yourself note, this month marks the return of Computer 
Bits, with new columnist Ted Needleman. Each month you can take a 

look over Ted's shoulder as he demonstrates, step by step, what you 
can accomplish with new computer -related products. 

Konstantinos Karagiannis 
Editor 



COMPUTER tolllyg 
TED NEEDLEMAN 

A STAMp of AppROVAL 

With long -time Computer Bits 
columnist Jeff Holtzman off doing 

other things, we've taken 
the opportunity to take a 

more hands -on approach 
with the column. While 
Popular Electronics read- 
ers are among the most 
technically sawy around, 
the standard computer - 
product review fare doesn't 
always give a reader a 

good feel for what is actual- 
ly involved in getting a spe- 
cific task done. Detailing a 

list of features tells you 
what you can do, but not 

how to go about doing it. 

Sure, you could figure 
it out on your own, but 
seeing exactly how to 
accomplish something in a 

step -by -step format is a 

good way to both familiar- 
ize yourself with a product 
and get a more precise 
idea of how to apply the 
product's capabilities. Let 
us hear from you how this new format 
works (or doesn't) for you, as well as 
any projects you'd like us to show in 

future columns. 

time consuming. In the fast -paced 
world of instant printing, gold stamping 

to color, fasten the foil down with the 
small adhesive dots included, and put it 

through your laser printer 
again, printing a blank 
page using your word 
processor. This causes the 
page to pass over the 
fuser assembly in the 
printer, and the heat par- 
tially melts the plastic laser 
toner already on the page. 
The melted toner then 
bonds to the color resin on 

the LaserColor foil, and 
when the page comes out 
of the printer and you peel 
back the foil, the toner that 
was covered by the foil 
has now picked up the 
color of the foil. 

At least that's the way 
it was supposed to work. 
The original KroyColor 
system included a 

machine that applied both 
heat and pressure and 
had a temperature control 
that could be adjusted to 

supply more or less heat. And some 
users have had decent success using 
office laminators, some of which also 
let you adjust the heat. But the laser 
printer technique does not always 
result in good transfer of the colored 
material to the laser toner, especially if 

there's fine detail in what you've print- 
ed. Frequently, enough of the color 
does not transfer, producing highly vis- 
ible and annoying black specs where 
the original laser toner is not covered. 
And precise application of color is not 

always possible when there's a lot of 
printing on the page. Finally, most 
laser printers don't handle heavy card 
stock or binder report covers well, 
which limits the use of the technique 

Our fix' stamping was done on an Alps MD -5000 printer. Note the cartridges 
inside -the print head picks up one of these at a tune to lay down the individual 
colors or metallic foils that make up an image. 

FOILING PROJECTS 
That out of the way, let's turn our 

attention to this month's project -"gold 
stamping." True gold stamping is an 
offshoot of engraving and uses a metal 
die to press gold leaf against a sur- 
face, resulting in the effect of printing 
with gold. Gold stamping is a popular 
effect on business cards and sta- 
tionery where you want the appear- 
ance of lushness and formality. But it's 
not as common these days, simply 
because it's both expensive to do and 

is a bit of an anachronism. 
But it's not hard to do your own foil 

stamping. Imagine the impact a report 
will carry when it's presented with the 
recipient's name gold stamped on the 
cover or your company's name gold 
stamped in the corner. There are sev- 
eral ways to accomplish this. 

The simplest and least expensive is 

with LaserColor foil (marketed by 
PaperDirect) or a similar product. 
Originally marketed in this country by 

Kroy as KroyColor, this type of product 
contains a color dye held on a plastic 
substrate. To use it, you first print a 

page or document with a laser printer, 
cut out a piece of the LaserColor foil to 
completely cover the area that you want 3 
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The Alps printer driver has a pop -up bar/or Spot Color Settings. Check the Use boil serrin,t;, and 
then Single Ink to print a simple foil pro ¡ect like a report cover (see text). 

for these documents. On the plus side, 
this approach is very inexpensive, with 
foils available in some office supply 
stores for as little as $10. 

A much better approach to foil 
stamping is with a somewhat unique 
printer from Alps Electric. Alps makes 
a number of MD series models ranging 
from the $299 MD -1000 to the $599 
MD -5000 we used for this column. The 
difference between the models is in 

features and capabilities, not the way 
in which each printer forms an image 
on the page. The MD or "Micro Dry" 
printer technology is a refinement of 
the thermal wax -transfer printers of the 
80s and early 90s. Both use a thermal 
printhead to melt a dye from the ribbon 
onto the paper, but the MD printers 
have greatly refined the process. Older 
wax- transfer printers used a single rib- 
bon that contained letter -sized panels 
of wax -based dye in each of the four 
process colors (cyan, yellow, magenta, 
and black, frequently called CYMK). To 

print a color page, the paper would be 
positioned, then the printer would 
move the ribbon so that the cyan panel 
was in place, and print the areas of the 
page that required cyan ink. The rib- 
bon was then advanced to the next 
color panel, and the magenta colors 
were deposited on the page, then yel- 
low, then black. This is exactly the way 
that color laser printers operate today, 
printing each page four times, once for 

4 each color. 

The problem with this approach is 

that with a wax- transfer printer, even if 

no yellow is printed, the yellow panel is 

moved onto the discard roller. So it's not 

a very efficient way to print things with 
partial color. Alps' MD process replaces 
the wax -based dye with a resin -based 
one and puts each color into its own 
small cassette. As each color is need- 
ed, the cassette is picked up off of an 
internal rack by the print head, the 
areas of the page that need to be print- 
ed in that color are imaged on the 
paper, and the cassette is replaced. 
The process is repeated, with the paper 
repositioned to the top of the page each 
time, as many times as is necessary to 
get all of the pages printed. 

What makes the Alps MD -5000, 
and its less expensive models, attrac- 
tive to us are the optional ribbons that 
Alps makes available. For most normal 
printing tasks, you'll mount the CYMK 
ribbons. The MD -5000 lets you mount 

WHERE TO FIND IT 

Alps Electric 
3553 N. First St. 
San Jose, CA 95134 
800- 825 -ALPS 
www.alpsusa.com 

PaperDirect 
100 Plaza Dr. 
Second Floor 
Secaucus, NJ 07094 
800 -443 -2973 
www.paperdirect.com 

up to seven ribbons, so you can have 
CYMK and metallics or foils. The 
lower -cost models of the MD series 
contain only four ribbon holders, 
though the cassettes themselves are 
bar -coded, and it doesn't matter in 

which order you mount them -the 
printer will always pick the one it 

needs. Alps also makes a variety of 
photo- oriented ribbons, as well as dye - 
sublimation ribbons and media. 
There's even a white ribbon, so you 
can create T -shirt transfers for dark - 
colored material or print on dark paper. 

But the ribbons that we'll use to do 
our foil stamping are the metallic rib- 
bons Alps offers. These come in 

metallic cyan, metallic magenta, 
metallic silver, and metallic gold, which 
can be used to add a nice accent if 

you're printing a greeting or business 
card. For the higher -resolution MD- 
5000 printer, Alps also offers silver and 
gold foil, which are a bit shinier and 
stand out more than the metallic silver 
and gold, and are priced at about $12 
each, $2 more than the metallic gold 
and silver cassettes. For our stamping, 
we'll use the Gold Foil cassette, 
though the finished output from the 
metallic gold ribbon, with the less 
expensive MD -1000 printer is almost 
of the same quality. 

GETTING DOWN TO IT 
We'll tackle two easy foil- stamping 

projects. The first is to add a foil stamp 
to a report cover, the second is to add 
a foil accent to a business card. For 
purposes of example, we'll use 
Microsoft Publisher for both. You can 
use almost any graphics program or 
even a word processor for this pur- 
pose. It's just easier to format the text 
and foil effects exactly where you want 
them placed if you use a page -layout 
program. 

Publisher has a large variety of 
already formatted templates, and we'll 
use one of these for the business 
cards. But for the report cover, it's eas- 
ier to start with a blank page. When 
Publisher starts, it asks you if you want 
to choose a project from the Page 
Wizard selection. Instead, click on the 
Blank Page tab, select the Full Page 
icon, and click on the OK button. 

Once the blank page is displayed, 
the next step, when using Publisher, is 

to draw a text frame. This is an area on 

the page that will be filled with text, 
rather than an image or clip art. To draw 



this frame, first click on the box with an 
"A" in it, then drag the cursor on the 
page to select an area where you'll type 
in the text you want to foil print (in our 
example, I made a report cover with my 

name and title). Once the text box is 

drawn, a cursor appears inside it. Select 
your typeface and text size from the 

drop -down lists, then move the cursor 
back to the text box and click with the 
right mouse button. A new menu will 
appear, and you can select the option to 

zoom in. Type what you want to foil 

stamp and leave it highlighted. 
When the foil stamp is the only text 

printed on the page, there's no need to 

do anything special as far as assigning 
colors to the text. That's taken care of 
in setting the printer driver. First, insert 
the Gold Foil cassette into the printer. 
Under the Alps printer driver, there's a 

check box for Use Spot Color. Click on 

this, then on the Spot Colors button. A 

new box will pop up for Spot Color 
Settings. Check the Use Foil setting, 
and then Single Ink. Close everything 
up, and print your report cover. The 
text you entered will be gold stamped 
onto the cover. Using a darker colored 

cover really works best, as the gold 
really stands out. 

Making gold- accented business 
cards is a similar process. Choose a 

card design from the PageWizard col- 
lection that you like. Then enter the 
text you want on the cards, and high- 
light the text you want in gold. Mixed - 
color printing is a bit different from the 
preceding example. The first differ- 
ence is that you need to use the 
Metallic Gold cassette, instead of the 
Gold Foil one. You also need to set the 
color of the area you are stamping so 

that the driver recognizes that it's sup- 
posed to use the metallic cassette. 
Make sure to insert the correct cas- 
sette, and then make the adjustments. 

There's a table in the documenta- 
tion that gives each color in terms of 

CYMK or RGB settings. Publisher 
used RGB values, and to get to the 
place where you can set them, you 
need to click on the icon on the main 
menu bar that has the letter "T" with a 

blue box. When this is clicked, it pre- 
sents a palette of basic colors. There's 
also a button to select All Colors. 
When the latter option is selected, you 

can enter the RGB values. For gold 
foil, these are 225 for the Red value, 

160 for the Green value, and zero for 

the Blue value. Click on the Apply but- 
ton, and you're almost ready to print. 

As with the earlier project, you'll 
also have to make some settings in the 
printer driver. Go to the same Spot 
Color Settings screen we used before 
and click on the Use Spot Colors set- 
ting. From the pull -down Print Using 
menu, select Metalliçs and CYMK 
Inks. Click OK and you're ready to 

print your business cards. We used 
Avery blank cards for this project, 
which are widely available. 

Once you get the hang of it, you'll be 

printing terrific -looking metallics and 
foils on everything. One word of cau- 
tion, however. The directions for using 
metallic and foil inks aren't in Alps' 
hardcopy documentation. If you don't 
save this column, you'll have to look for 
them on the User's Manual on the CD- 
ROM disc provided with the printer. 

That's it for this time. Feel free to e- 

mail me at tneedleman @aol.com with 
your comments and suggestions for 
future projects. 

SNCOR "LI TE" 
High Quality Test Equipment At Affordable Prices 
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150 MHz CRT readout 

CRT readout of 
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settings 
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AC /DC voltage and current 
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Shockproof 
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True RMS 

AC /DC voltage and current 
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Data hold 
Water resistant 
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Current to 20A (limited) 
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POWER SUPPLIES 
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Constant current and voltage 
Master slave operation 
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MORE MEMORY 

Get more RAM, get more Random 
Access Memory. It's the answer 

given for many computer problems and 
touted as a cure -all for computer- perfor- 
mance ills. And to some degree, it is. To 

be sure, more memory does usually 
mean better performance; and it is 

one of the cheapest upgrades 
available to users, costing 
between $1.50 and $2 per 
megabyte (MB). It is also 
simultaneously one of the 
easiest and hardest 
upgrades of all. Something 
that can take five minutes or 
something that needs a couple of hours 
of research and aggravation before the 
five -minute install, if it comes at all. 

ANDREW T. ANGELOPOULOS 

and read is similar to data stored in 

cache memory. 
Even though processor specs may 

the specs of the RAM you are buying 
match the specs of the RAM you have. 

Five types of system memory are 
mainly in use today with desktop 

and laptop PCs: Fast -Page 
Memory (FPM RAM), 

Dynamic RAM (DRAM), 
Extended Data -Out 

DRAM (EDO RAM or 
EDO DRAM), 66 -MHz 

Synchronized DRAM (SDRAM), and 
100 -MHz SDRAM (PC100 SDRAM). 
This is also their order of performance, 
from slowest to fastest. 

While this list looks simple, it can 
get complicated rather quickly. There 
are different types of ratings and qual- 
ifications. In addition, there are more 
memory manufacturers than there are 
PC manufacturers, and very few 
thought to label their modules. 

You'll find FPM RAM mainly in 486 
machines. Some 486 systems also 
use DRAM and EDO DRAM, but these 
are more likely found in Pentium -class 
PCs. Pentium and faster machines 
use 66 -MHz SDRAM, while 100 -MHz 
SDRAM is for the latest Pentium Il and 
AMD -K6 -2 systems -those PIIs with 
BX chipsets or K6 -2s with Super 7 

motherboards. 
Chips are further qualified by the 

following set of consumer- important 
identifiers: SIMM, DIMM, SODIMM, 
ECC, ns, parity, and non -parity. 

SIMMs (Single Inline Memory 
Modules) use older memory technolo- 
gies, like FPM, DRAM, or EDO RAM. 
The modules have either 30 or 72 con- 
necting pins. They are distinguished 
from other types of modules simply: 
They have memory chips on only one 
side and often have a notch in the mid- 
dle of the pin array. 

DIMMs (Dual Inline Memory 
Modules) were a great improvement 

A TRIP DOWN 
MEMORY LANE 

RAM, also called system memory, is 

the CPU's workspace. To use a tired but 
effective metaphor, think of an office 
with a desk and a file cabinet. The file 
cabinet represents storage (hard disk, 
CD -ROM, floppy, any external drive), 
the desk represents the system memo- 
ry, and the person at the desk the CPU. 
The CPU pulls the information it needs 
to run a program from storage and 
drops a lot of what it needs into RAM. It 

saves a lot of time; the same way flip- 
ping through a file -folder already on a 

desk is a lot faster than rummaging 
around file cabinets. The larger your 
desk, the more you can spread out, and 
the more information to which you can 
have easy and fast access. 

Though we won't be discussing 
how to upgrade it, cache RAM is an 
even more immediate form of memory. 
It's where the system stores data 
about to be used by a processor. In 

keeping with our current example, a 

piece of paper you hold in your hand 

If you have a 486 or an old Pentium -class 
machine, chances are it uses S1MM memory like 
the module shown here. Kingston and other ven- 
dors may he able to help you find the right RAM 
for your system. 

remain conservative as new software 
is written, the memory specs still get 
higher -the file -folders are getting 
larger and the desk space needed to 
handle them efficiently increases as 
well. This is the top reason to upgrade 
your system memory and recover 
some performance lost to age, time, 
and more sophisticated software. 

MEMORY TYPES 
The system you have limits the kind 

and amount of memory you can use. It 

is an unfortunate fact of life: 386 and 
486 machines can generally only use 
one type of memory, Pentium -class 
systems may have one of three types 
installed (though your motherboard 
may support one or all), and the latest 
Pentium Its and AMD K6 -2s have 
access to one. 

Unfortunately, buying memory can 
be a confusing thing. What makes it 

confusing is that a majority of upgrade - 
able systems are Pentium -class 
machines. And while memory can be 
bought easily, you must make sure that 



over SIMMs. They have 168 connector 
pins, are longer than SIMMs, have two 
notches, and contain memory chips on 

both sides. The modules support the lat- 

est memory improvements -SDRAM in 

both its speeds. 
SODIMMS (Small Outline DIMMs) 

are DIMMs for notebooks. They have 
144 connector pins and support 66- 
MHz SDRAM technology. 

The ns designation simply refers 
to the access speed of the module 
for both reading and writing data. 
Lower is better (e.g., 5Ons is a lot 

better than 7Ons). If different -speed 
modules are installed in your system, 
the slowest one (highest number) wins. 

ECC (Error- Correcting Code) is a 

kind of built -in error checking. As we'll 
get to in a moment, you have to buy 
modules to match your motherboard 
requirements. 

Parity and non -parity refers to the 
presence or lack of a very basic error - 
correction method. Parity indicates 
that data is sent with a check bit that 
can be used to verify the data. Non - 

parity means that this method is not 

used. Again, your system's mother- 
board determines whether you get to 

use this method. 

which is often proprietary, it's neces- 
sary to buy from the original manufac- 
turer; desktop owners shouldn't have 
this problem. 

lowed by an x8, x36, or x64, then a 

dash and a number. The xN number 
refers to the chip's bit depth. The num- 
ber after the dash refers to the chip's 

speed in tens of ns (e.g. -7 repre- 
sents a 70 -ns module). These 
numbers and the specs of your 
system can help a RAM merchant 
determine the memory installed in 

your system. If you're really lucky, the 
chip will even say EDO or DRAM. 

The second route involves identify- 
ing your motherboard's manufacturer 
and model number (usually silk - 
screened on one of the board's edges) 
and then checking with the manufac- 
turer (through a support phone number 
or the Web) what kinds of memory the 
board can support. 

With the module identified, getting 
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LONG- AND 
SHORT-TERM MEMORY 

If you bought your system from a 

name -brand manufacturer, your life 
just got easier. If you purchased it 

directly through the mail, even better - 
these systems may have a premium 
attached to them when compared to a 

Mom -and - Pop -shop PC, but there are 
dividends in convenience sometimes. 

Systems that are mass produced 
are produced the same way most of 
the time. A phone call to the manufac- 
turer's help line, or a call to a RAM 
merchant, will get you the specs for 
the kind of memory you need. In some 
cases, one or two types of memory 
may have been used, and the repre- 
sentative you speak to can direct you 
to the best method of determining 
what was installed. 

A direct PC manufacturer probably 
has your invoice, with the exact kind 
and amount of memory installed, on 

file in its sales database -even years 
later. The catch here is to decide 
whether you want to buy directly from 
them (read: buy at a premium), or look 
elsewhere, like the Web, for your dis- 
counts on RAM. With notebook RAM, 

Newer, superscalar PCs use DIMMs- 168 -pin, 
double -sided memory modules (top). When 
miniaturized for use in laptops, double -sided 
RAM has 144 pins and is called a SODIMM 
(bottom). 

If you don't have a name -brand 
machine, finding out exactly what to 
install can be aggravating. The first 
place to look is in the manual that 
came with your system. It should indi- 
cate the kinds of memory that can be 
installed. 

The next step would be to observe 
your POST (power -on self -test) and 
see if it indicates the kind of RAM - 
DRAM, EDO RAM, or SDRAM. If it 

doesn't, check your CMOS, which you 
can access during the POST. An 
access opportunity usually appears as 
a command at the bottom of your 
screen during bootup (e.g., "Press 
DEL for Setup "). If you see a logo 
instead of the POST, hit the ESC key; 
this usually clears it and presents you 
with a way to access the CMOS Setup. 
Once you enter Setup, scan through 
the options; one section may list the 
amount, kind, and type of RAM. 

If you are still at a loss as to what 
kind of memory is installed inside your 
system, you will have to peek in and 
see. Turn off and unplug your system 
before removing the PC cover. Memory 
modules are installed on your mother- 
board in banks or small slots. Some 
banks will be filled; some may be 
empty. (If none are empty, you will need 
to remove your current RAM and 
replace it with higher- capacity mod- 
ules- assuming higher- capacity mod- 
ules of your particular type were made.) 
Once you find the RAM, you have two 
options for determining its type. 

The first tack involves the installed 
memory modules, themselves. While 
unlikely, a memory module located in 

your system may have the specs on it. 

It will have a series of numbers fol- 

RAM VENDORS 

Kingston Technology Company 
17600 Newhope St. 
Fountain Valley, CA 92708 
800 -337 -8410 
www.kingston.com 

PNY Technologies, Inc. 
299 Webro Road 
Parsippany, NJ 07054 
973- 515 -9700 
www. pny. com 

Viking Components 
30200, Avenida de las Banderas 
Rancho Santa Margarita, CA 92688 
949 -643 -7255 
www.yikingcomponents.com 

more of the same type is a cinch. Like 
any vendor, memory manufacturers 
will be only too happy to assist you. 

A query to make of your mother- 
board or system vendor is whether 
your system will accept faster memory 
than what was previously installed. 
Perhaps it is worth your trouble to 
upgrade from DRAM to EDO DRAM, 
or from 80 -ns memory to, say, 70 -ns 
RAM. If you do upgrade the type, you'll 
have to remove the older chips (anoth- 
er situation where you have to start 
from scratch to get more RAM). 

INSTALLATION HINTS 
As always, read the instructions. 

Most memory will come with some 
good tips that you should follow. The 
basics include shutting down your sys- 
tem (a given with just about any 
upgrade), and making sure you've dis- 
charged any static on your person. 

Modules can easily be damaged. 7 



Accredited B.S. Degree in 
Computers or Electronics 

by studying at Home 

Grantham College of Engineering 
offers 3 distance education programs: 

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

1 i 

CjE Electronics Workbench Professional 5.0 
`included in our B.S.E.T curriculums 

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

For your free catalog of our programs dial 

1- 800 -955 -2527 
http: / /www.grantham.edu 

GCE 
Your first step 
to help yourself 
better your future! 

Grantham College of Engineering 
34641 Grantham College Road 

Slidell, LA 70460 -6815 

8 

Some Say Watching Tropical 
:Fish Lowers Blood Pressure 

& Relic-yes Stress... 

They Could Be On To 
Something. 

Discover the Carihhean aboard a Tall Shit,. 
6 & 13 day adventures from $650. 

For more information call your travel agent 
or 1- 800 -321- 26(11. 

Windjammer 
Sarefoot'Cruises , 

l'.vi. &,x 190120, Ihpt.ssna Miami 13°.,.h, FL 33119 

CIRCLE 172 ON FREE INFORMATION CARD 

Treat them with normal anti -static pre- 
cautions. Be sure to hold them by the 
edges. 

When it comes to orienting a mod- 
ule for installation, you have a built -in 
guide. Note how your old memory was 
installed and do the same. 

When installing 30 -pin SIMMs in 

386 and 486 machines, you have to do 
so four at a time (for example, four 
1MB modules). For 72 -pin parity mod- 
ules used in 486 machines, you can 
install one at a time. However, 72 -pin 
non -parity SIMMs used in Pentium - 
class systems have to be installed in 

matched pairs; for instance, use two 
8MB modules to get 16MB, but not 
one 8MB and one 16MB module for 
24MB. 

2. PIVOT SIMM TO 
LOCK IN PLACE 

" j 

SIMM 
MODULE 

- -I. J 

performance boost. Take Windows 95, 
for instance. With 16MB, the OS 
crawls through even simple tasks such 
as opening a word -processing docu- 
ment. Add just another 16MB, and it's 
like you're running the next generation 
of processor (at least it will feel that 
way). 

OVER 64MB? 
A warning is in order. Certain pre - 

440BX motherboards have chipsets 
that do not allow for the caching of 
more than 64MB of memory (Intel FX, 
VX, HX, and TX chipsets, in particu- 
lar). Because of the way that Windows 
95/98 uses "pages" or parts of RAM 
throughout the entire memory space, 
any time the OS accesses data stored 

1. INSERT SIMM 
AT 45° ANGLE 

CLIP 

SIMM 
SOCKET 

DIMM 
MODULE 

CLIP 
A B 

DIMM 
SOCKET 

Fig. I. When installing a SIMM, you need to slide the module in at a 45- degree angle, then !mate 
the entire assembly until it locks in place at a 90- degree angle (A). DIMM modules slide perpen- 
dicularly direct into their sockets (B). 

Most SIMMs install at a 45- degree 
angle to the motherboard. Push such a 
module in gently, then pivot it in its 
socket assembly up until it clicks into 
position perpendicular to the mother- 
board (see Fig. 1A). 

There are no limitations to installing 
DIMMs. You can add these one at a 

time, or in pairs, or in any number your 
board will house. These modules slide 
directly into sockets at 90- degree 
angles (see Fig. 1B). 

When pushing a module in, make 
sure not to use excessive force. These 
little "cards" can easily be damaged. 
Just listen for the soft click. 

Once you're done, reboot your 
computer. It should recognize the new 
memory and test it during the POST. If 

all's well, you may enjoy a significant 

in that over -64MB region it will suffer 
sluggish performance. In other words, 
if you choose to upgrade to more than 
64MB of memory, your system may 
suffer a speed hit. Unless you plan on 
keeping open several large graphics 
files and the like, you might find that 
your system's optimum performance 
will be at 64MB of RAM. 

Check with your motherboard vendor 
to determine the real limit of useful 
memory you can add. Sure, you can 
physically add hundreds of megabytes 
of memory to certain systems, but 
Windows won't necessarily take advan- 
tage of it all when combined with the 
"wrong" chipset and too small a tag 
cache. Check before you spend money 
on adding memory past the 64MB barri- 
er of certain older chipsets. 



MULTIMEDIA AYOZ 

Ever since I learned what an 
Imagine 128 could do for bench- 

mark scores a few years ago, I've 
been a fan of Number Nine graphics 
accelerators. And it wasn't just the 
power of the card, but also Number 
Nine's HawkEye display control. 

Most graphics -card vendors 
bundle a utility that enhances 
Windows' own built -in utility, 
which isn't really that bad in the 
first place. If Windows detects a 

common graphics chipset, it'll 
usually be able to control it well. I 

find that plug and play sometimes gets 
in the way, depending on how fussy 
the graphics card, monitor, and system 
are, and it can be difficult to set the 
refresh rate. Otherwise, I'm content. 

Sometimes a bundled graphics utility 
only makes things worse, and that's 
something I hate. But I really like 
Number Nine's HawkEye display con- 
trol. It has been enhanced over the 
years, but never spoiled, and it has 
always made it easier to make display 
settings. Of course that's with a Number 
Nine card installed in the system. 

Different graphics accelerators also 
create different -looking images. You 

can't really tell by using a single sys- 
tem, but when you work with dozens of 
systems a year, you see patterns. 
Number Nine cards always produce a 

deeper looking blue or green, depend- 
ing on what you call the color of the 
standard Windows background. Pretty 
colors aside, Number Nine has always 
met its reputation for producing power- 
ful graphics hardware at the high end, 
and the only thing that has changed 
today is that the high end has fallen 
through the floor. 

That Imagine 128 I mentioned 
before was a PCI card with eight 
megabytes of memory, and it cost 

about $700. That card was considered 
a prized feather in one's PC cap, so to 
speak. Today my Revolution IV graph- 
ics accelerator is a much better feath- 

MARC SPIWAK 
TECHNICAL EDITOR 
COMPUTER RESELLER NEWS 

Revolution IV is three to six times 
faster at OpenGL acceleration than 
anything in its price range, though I'm 

sure all its memory has something to 
do with it. Revolution IV also does 

wonders for gaming and 2D 
graphics. Though most vendors 
will probably have 32MB cards for 
around $200 by the time you read 
this, I doubt many of them will be 
as fast as Revolution IV. 

Revolution IV is built around 
Number Nine's fourth -generation 
chip, Ticket To Ride. The card fea- 
tures a 250 -MHz palette DAC fed 
by dual 128- bit -wide pipes. It sup- 

ports resolutions up to 1920 x 1200 in 

65,000 colors with a 77 -Hz refresh rate, 
or 1600 x 1200 in true color at 92 -Hz 
refresh. The 128 -bit video engine 
allows full- screen MPEG playback at 
1280 x 1024 in true color without drop- 
ping frames. The 3D rendering engine 
is coupled to a floating -point 3D render- 
ing setup engine that runs at 430 
MFLOPS (million floating -point opera- 
tions per second). The latest HawkEye 
IV display control lets you double the 
size of the Windows desktop vertically 
or horizontally in a virtual mode, giving 
you more space to work. Hardware 
zooming works up to 8X. 

Another contender in the graphics - 
card arena is one designed mainly 
with all -out 3D gaming in mind; it also 
holds its own with everyday compati- 
bility. We're talking about the 3D 
Blaster Banshee from Creative Labs. 
This graphics card not only has a 128 - 
bit 2D graphics processor, but it also 
has a 3D engine based on 3Dfx 
Interactive's Voodoo Banshee proces- 
sor. Along with that is a 250 -MHz DAC, 
hardware assist for video playback, 
and 16MB of 100 -MHz SDRAM. It sup- 
ports resolutions up to 1920 x 1440 in 9 

The Revolution IV is an AGP card with 32MB of 
SDRAM that costs only $219. The Revolution IV 

is three to six times faster at OpenGL accelera- 
tion than anything in its price range. 

er, but anybody can afford one. It costs 
only $219. 

Here's a bit of trivia for you: With 
most graphics cards having names that 
evoke fire -breathing dragons, warping 
spaceships, and racing cars, the names 
of Number Nine cards seem more con- 
servative. But in case you didn't know it, 

and even if you don't care, Number Nine 
cards get their names from Beatles 
songs. "Number Nine," "Imagine," 
"Revolution" ... see the trend? In fact, 

there's always a Beatles phrase etched 
onto the PC board of a Number Nine 
graphics card. But that's not why I like 
the Revolution IV. 

The Revolution IV is an AGP card 
(a PCI version's also available) with 
32MB of SDRAM. Since last fall, this 
card has been selling for only $219, or 
$169 for a 16MB version. I've seen the 
32MB version accelerate OpenGL 
graphics under Windows NT one 
fourth as fast as a professional card 
costing several thousand dollars. The 
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true color at 60 -Hz refresh. Included 
are DirectX, Glide, and 3Dfx OpenGL 
drivers. The card costs under $200. 

FLAT SPEAKERS 
I've seen countless sets of comput- 

er speakers over the years, most vary- 
ing only by shape and size and, of 
course, power. But today, some com- 
puter speakers are taking a different 
shape. I'm talking about flat -panel 
speakers, which have nothing to do 
with flat -panel monitors as I've noticed 
is sometimes assumed. 

Electrostatic speak- 
ers, also known as flat - 
panel speakers, do not 

use conventional cone - 
type drivers. Instead, two 
insulated metallic sheets 
are sandwiched together 
to form a highly resistive 
diaphragm. The audio 
input signal is stepped up 
and applied to the electro- 
static diaphragm, which 
then vibrates and creates 
sound. Because heavy 
magnets aren't used, the 
lightweight diaphragm 
produces little distortion. 

Monsoon MM 

left and right rear, and the subwoofer. 
The powered subwoofer has an inte- 
grated center -channel speaker. There 
are also four flat -panel satellite speak- 
ers and a Dolby decoder unit. 

Instead of conventional electrostat- 
ic technology, the MT7F /X flat -panel 
satellites have transducers mounted to 
thin panels that vibrate and create 
pretty good sound. The transducers 
basically consist of a magnet and 
voice coil with no speaker cone 

cloth (courtesy of room service), with 
5.1- channel Dolby Pro Logic Surround 
Sound. The room -service waiter was 
hesitant to leave, seeing the near - 
movie- theater -quality setup in action. 
The AudioStorm MT7F /X flat -panel 
speaker system costs about $150. 

IMPRESSIVE IMAGING 
I've raved about the P -300 photo 

printer from Olympus, a 300 dpi, 
photo -quality dye -sublimation unit that 
makes beautiful album -sized prints 
directly from Olympus digital cameras. 

It's a fantastic home -pho- 
tography system that 
doesn't even require a 

computer. Then last month 
I discussed Canon's CD- 
200 photo printer that's a 

bit different, but just as 
convenient. Canon's printer 
accepts CompactFlash 
memory modules that 
Canon's digital cameras 
also happen to use. The 

CD -200 connects to a TV 
for previewing the images, 
and it can also capture 
images from video signals. 

So you can also capture frames -from 
TV, videotape, DVD, or whatever -for 
printing. 

I guess when Olympus caught wind 
of the CD -200, it quickly introduced a 
second photo printer, the P -330. Like 
the P -300, the P -330 allows printing 
directly from Olympus cameras or from 
a computer. And like Canon's CD -200, 
it also allows photo viewing and print- 
ing through a TV set because it 

accepts the SmartMedia memory 
cards that Olympus cameras use. This 
is no- cable, no- computer digital photo 
printing at its best. Images viewed on a 
TV can be cropped and printed up to 
30 copies. The P -330 is also a video - 
capture printer, allowing the printing of 
frames from any video signal. 

Dye -sublimation produces continu- 
ous color tones, so the P -330's output 
is equivalent to a 2400 -dpi ink -jet print- 
er. It prints images on 4 x 5.5 -inch 
glossy sheets at 1.5 minutes per page 
in true 24 -bit color with 16.7 million col- 
ors. The glossy prints rival 35- millime- 
ter prints. The P -330 costs $449, and 
packages of 30 glossy print sheets 
plus a new dye -sub ribbon cartridge 
cost about $40. 

Not willing to let its line of digital 
cameras stagnate for more than a few 

- /000 flat -panel speakers are powerful and look like they should 
he connected to a computer. 

Electrostatic 
speakers for home -entertainment sys- 
tems are generally expensive. 

Sonigistix' Monsoon MM -1000 flat - 
panel speakers for PCs use conven- 
tional electrostatic technology as far as 
I can tell. Sonigistix calls it Planar Focus 
technology and claims it directs sound 
at the listener better than conventional 
speaker designs. The dark -gray satel- 
lite speakers look like double -sided 
speaker grilles only, mounted on 
stands. They have plenty of power and 
are quite the conversation piece. 

The Monsoon satellites house 4 x 8- 
inch dipole- radiating planar magnetic 
sheets with no real enclosures -just 
grilles on both sides. The system boasts 
a 25 -watt subwoofer and 12.5 watts for 
each satellite. The subwoofer contains a 

5.25 -inch driver and measures 11 x 10 

x 11 inches (HWD) and has controls for 
volume, bass volume, and bass punch 
with a 6 -dB boost at 55 Hz. There's also 
a dongle for convenient desktop control 
of volume and mute. 

Gallant Computer's AudioStorm 
MT7F /X speakers don't use electrosta- 
tic technology, but can certainly be 
called flat. The MT7F /X is a Dolby Pro 
Logic Surround Sound system with 5.1 

channels -center, left and right front, 

attached. The MT7F /X satellites are 
only 0.7 -inch thick and light in weight. 
The satellites include stands, but they 
are also perfect for wall- mounting 
being so thin. Each satellite is 7 by 5 

by 0.7 inches (HWD) and is driven by 
3 watts. The center channel is also 3 

watts, and the subwoofer is 12 watts. 
The components are relatively tiny: the 
subwoofer is about the size of a milk 
carton and the Dolby Pro Logic 
decoder is about the same size as a 

car stereo. 
The MT7F /X delivers good sound, 

but the system is not as powerful as 
the previously mentioned Monsoon 
system. Gallant's 5.1- channel setup is 

perfect for Surround Sound, either for 
business presentations or entertain- 
ment. The entire package in its carry- 
ing- case -like box weighs less than 10 

pounds. It's perfect for traveling with, 
especially now that notebook comput- 
ers have DVD -ROM drives. 

On a recent business trip, I just so 
happened to be demonstrating a VGA 
projector with an S -Video input and 
Gallant's AudioStorm MT7F /X, and I 

also had a DVD- equipped notebook 
with an S -Video output with me. Back in 

the hotel at night I enjoyed DVD movies 
projected on a strung -up, white table- 



weeks, Olympus has yet another new 
digital camera out, and this one is its 
new top of the line. The D -620L looks 
and feels just like the D -500L that I 

have admired so much, and its higher - 
resolution sibling, the D -600L. But the 
D -620L outdoes both. 

The D -620L packs in a 1.4- 
megapixel high -resolution CCD, which 
generates 1280 x 1024 images. Also 
new with the D -620L are speed mem- 
ory buffers that allow for nearly instant 
consecutive shots. A new burst mode 
can capture 3.3 frames per second at 
the highest resolution of nearly 1- 

megabyte per image. Quick focus set- 
tings help the camera respond to the 
shutter button more quickly. The D- 

620L also features an external flash 
connector so that third -party flashes 
can be used in addition to the D- 

620L's built -in flash. The pop - 
up flash works up to 15.7 feet 
and provides six modes along 
with the external sync: auto 
low -light/back light, red -eye, fill - 
in, forced off, fill -in with external 
flash, and external flash only. 

Like the D -500L and D -600L, the D- 

620L has a 3X zoom, all -glass f2.8 
autofocus lens, and through- the -lens 
(TTL) single -lens- reflex (SLR) 
viewfinder. The lens has a focal length 
of 36 mm to 110 mm and macro capa- 
bilities. A macro focus mode provides 
close -ups from just under a foot away. 
A 1.8 -inch smudge- resistant LCD 
allows image viewing and direct print- 
ing to the P -300 and P -330 printers. 
The camera has a serial port for con- 
necting to computers and a parallel 
port for connecting directly to the P- 

300 and P -330 printers. It weighs 16.5 
ounces and measures 4.5 by 3.25 by 
5.1 inches (WHD). The camera comes 
with rechargeable nickel -metal hydride 
AA batteries, a charger, and an 8MB 
Smart Media card (the type of memory 
it uses). 

Adobe PhotoDeluxe image manipu- 
lation and creation software, and 
Enroute Imaging's QuickStitch panora- 
ma software, and a utility for down- 
loading images from the camera to a 

computer, are included. The D -620L 
has a suggested retail price of $1199. 

with a built -in LCD screen. They are 
perfect for very cramped locations and 
for kiosk applications. Advantech's 
PPC -140T is a Pentium MMX -based 
computer with a 13.8 -inch SVGA color 
LCD display. The display is touch - 
screen controllable, so you don't need 
a mouse -again good for kiosks. The 
unit has a hard disk drive, Sound 
Blaster -compatible audio, built -in 
stereo speakers, a CD -ROM drive, 
floppy drive, and PCMCIA slot. It also 
has a built -in 10 /100Base -T network 
interface and an IrDA port. 

The tiny system also sports four ser- 
ial ports, two USB ports, a parallel port, 
and a game port. It has a microphone 

rates echo cancellation and noise fil- 

tering for distortion -free transmissions. 
To reach someone without an 

Ezfone, you can subscribe to a world- 
wide network of H.323- compliant gate- 
ways that automatically connect you to 

the telephone network. You can still 
save money on international calls. You 

can even set up Ezfone to make calls 
over the Internet from regular tele- 
phones and cellular phones. One 
Ezfone costs $149, and a starter kit 
containing two units costs $249. 

MOBILE ACCESSORIES 
I happen to have a bunch of handy 

mobile accessories from two different 
companies this month, the first compa- 
ny being Teleadapt. The Mobile 
Connectivity Pocket Guide helps the 
business traveler get connected with 76 
pages of instructions in a pocket -sized 
book for $14.95. The TeleCord elimi- 
nates tangled phone cords with 16 feet 
of retractable cable with RJ -11 connec- 
tors at each end-it works like a tape 

measure. For only $15 the lockable 
unit takes up much less space 
than 16 feet of regular phone 
cable. 
Other accessories from 

Teleadapt include the CoolPad, which 
helps hot -running notebooks run cool- 
er. The 360- degree pivoting base fits 
in the space of an owner's manual and 
lets notebooks run up to 20 degrees 
cooler. The pivoting base is also great 
for presentation use. It costs $19.95. 
The IBM Modem Saver, available from 
Teleadapt, plugs into any telephone 
jack and indicates whether the line is 

analog or digital. Most telephone sys- 
tems in offices and hotels are digital, 
but the jacks look identical to regular 
analog lines. Digital lines will damage 
lots of modems. The IBM Modem 
Saver protects your modem for $30. 
Digital lines are usable with analog 
modems with the TeleSwitch Plus, a 

device that converts digital lines to 
analog for $150. A bundle, the Digital 
Connection, includes both the 
TeleSwitch Plus and the IBM Modem 
Saver for $170. 

If you travel to Europe a lot and 
often run into connectivity problems, 
you'll probably find the Europe Access 
Pack, from 1- 800 -BATTERIES, to be 
of assistance. This set includes 20 
telephone adapters and six grounded 
power adapters, a modem saver, in- 
line coupler, modular Y adapter, line 1- 11 

PANEL PC 
If you've never heard of panel PCs, 

you may be one of the people who 
needs one and doesn't even know it. A 

panel PC is basically a tiny system 

Olympus' P -330 digital photo printer allows 
printing directly from Olympus cameras or 
,from a computer It also allows photo viewing 
and printing through a TV set because it 

accepts SmartMedia. It will also capture and 
print frames Iron, any video signal. 

input, speaker output, and line input for 
audio. Last but still important is a single 
ISA/PCI slot for expansion cards. Panel 
PCs can be wall, panel, swing -arm, or 
desk mounted. Depending on the con- 
figuration you choose, you'll spend 
around a couple grand on one of these. 

BETTER NET TELEPHONY 
The Compro Ezfone, from ACS 

Innovation, is an ISA card that lets you 
make calls over the Internet using a 

regular telephone while saving money 
on long- distance and international 
calls. It's intended for calls that are 
made frequently to the same locations, 
such as branch offices and relatives. 
Ezfone requires a quick card and soft- 
ware installation in a PC with Internet 
access and a regular telephone. The 
phone plugs into the card. The unit 
provides full -duplex audio compres- 
sion and decompression and incorpo- 




