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REVIEWS OF HARDWARE,

Color within Reach

Hardware: Desktop color printers

The best thing about personal high-technology products is
what they enable you to do and how they keep getting better and
more powerful. The second-best thing is how they continuously
get cheaper. These two phenomena have some unpredictable
effects on our lives. For instance, one well-known designer re-
cently upgraded to a Power Macintosh, but kept his older com-
puter as a backup. This means his four-year-old son now plays
Kid Pix on a Macintosh Quadra 950
with 64 MB of RAM. All his toddler
needs to realize his artistic vision is a
color printer. He may soon get one: at
$250 or less, an inkjet printer is now
within the reach of most computer-
equipped households, and the whole
class of desktop color printers has been
coming down in price, too.

Today, the well-equipped desktop by
definition includes a color printer.
Your clients won't accept black-and-
white comps with markered overlays.
They expect your reports to show color
graphs and charts. And being in this
business, you know how powerful
color is—you can’t do without it. For-
tunately, you don’t have to. You can
now buy a low-end color printer for
less than $300, while a color printer
fast and powerful enough to serve a
group of users goes for well under a
thousand. But before you decide to
take the plunge, there are a few things you should know: how
different color-printing technologies work and which types are
best suited to your needs, for instance. Plus, you must realize that
there are limitations to what desktop color printers can accom-
plish. This article will give you what you need to make an in-
formed color-printer buying decision.

Realistic expectations
In the next section, “What goes on inside,” we'll give you an
overview of the different classes of color printers (inkjet, solid ink,
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thermal wax, dye sublimation, and color laser) to help you decide
what type of device will probably fit your needs and budget best.
But before you start shopping in earnest, you should have some
idea how to determine what you need from a color printer. There
are three ways to compare them: image quality, speed, and cost
(initial purchase price as well as ongoing maintenance and per-
page output costs). In general, moving up along one of those axes
usually involves com-
promising along one
or more of the others.

Quality. How much
quality you need de-
pends on who will see
the output and what
they're looking for. To
some, quality means
bright, opaque colors,
such as those you get
from a thermal-wax
device; to others, it’s
smoothness of photo-
graphs, best given by
high-resolution or
continuous-tone de-
vices like dye-sublima-
tion printers; and to
prepress professionals,
it’s determined by
color accuracy (the
ability of the printer
to predict how colors will look on an offset press). If you fit in
this last category, you need an accurate, high-resolution device
such as a dye-sublimation printer. These can give you a pretty
good idea what a job will look like on press if you calibrate them
correctly and use a color-management system, but they can’t al-
ways substitute for film-based proofs on color-sensitive jobs.

On the other hand, many “general business” users want color
just to add splash to a report or proposal—so color accuracy isn’t
as important as speed and cost. Almost any type of color printer
will probably provide adequate quality. Nevertheless, color qual-
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ity varies within each printer category,
and color quality 7s a matter of personal

preference to at least some degree. So no
matter what your color-quality needs are,

you should compare output samples
from various devices before making a

buying decision.

Speed. Color printers are slower
than monochrome printers because
they must process three to four times
as much information. However,
printer vendors keep improving the
speed of their models.

There are several components that
determine color-printer speed. First,
speed varies with the basic types of
color printers and the engines they use
to transfer images to paper—dye-sub-
limation printers take the longest to
image, while laser printers have the
fastest engines. Second, the printer’s
processor speed and amount of RAM
resident in the printer have a big effect
on performance, particularly in Post-

Script devices. Third, the speed at which

the host computer downloads the file to

the printer can affect speed, although this

may be more of a concern for non-Post-

Script devices, such as QuickDraw print-

ers, that require image data to be raster-
ized by the host computer.

Just as with monochrome printers, the
rated speed of a color printer can be mis-
leading, because it generally reflects only

engine speed, not processing speed as
well. For instance, while color laser

printers can produce three or four copies

of a file per minute, the first page takes
much longer to process than the copies.
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Cost. Initial-purchase costs of desktop
color printers are coming down precipi-
tously and will continue to do so. But you
must also consider the continuing cost of
ownership: the consumables. While most
printers today will work on “plain pa-
per”—the same stock you put into your

photocopier—brighter, whiter, and
smoother (and more expensive) paper
may give you better-looking results
and help prevent jams. Also, be sure
to ask how often you're likely to have
to replace colorants and how much
that’ll cost—inkjet printers require
ink cartridges, solid-ink devices use
ink sticks, thermal-wax and dye-sub-
limation printers use color ribbons,
and color-laser devices use colored
toners. Cost varies among brands
and models.

What goes on inside
Even though the vendors tend to launch

new models of color printers with a lot of
fanfare, not much has changed in the un-
derlying technology in the past few years,
although the manufacturers have been
improving image quality, speed of process-
ing, and flexibility. There are five basic
types: inkjet, phase change/solid ink, ther-
mal wax, dye sublimation, and color laser.
You need to understand a little about each
before you can choose the best one for
your needs.

Inkjet. Ranging from $250 to $30,000
or more, inkjets are both the cheapest and
the most expensive color printers. These
devices use a simple process for imaging:

either heat or hydraulic pressure bubbles
colored ink through three or four nozzles
onto a page.

Inkjet printers have a relatively low
consumables cost, typically around 25
cents per page. But if you want to save
money in the long term, make sure that
the ink cartridges (which can cost as little
as $35 per color) can be replaced individu-
ally—you’ll use more black ink than any
other color, and if you have to replace all
four colors when the black runs out, you'll
waste a lot of ink and money. Inkjet print-
ers can print on plain bond or copy paper,
and some, such as the Epson Stylus line,
can print on transparencies.

On the down side, the liquid ink can
spread into the paper, reducing the clarity
of the images, and the water-soluble inks
are prone to smearing. Inkjets are well
suited to quick, in-house proofing, and
in some cases for comps for cli-
ents. However, desktop inkjet
printers don't always provide
very vibrant, accurate color, so
they’re probably not the best
choice for professional design
work, unless you keep your ex-
pectations in line and use them
for rough comps. “Sometimes
just having even a low-resolution
color proof that we can touch
and feel helps us with design and
meeting a client’s expectations,”
says Maria Yap, electronic pro-
duction director at Option X, a
design and production studio in
Alexandria, Va.

High-end inkjet proofing sys-
tems, such as the Realist from
Iris Graphics, or wide-format
inkjet printers such as Hewlett-Packard’s
DesignJet 755CM, send a continuous
stream of ink; deflectors direct the ink to
the appropriate spot on the page, and un-
used ink returns to a reservoir. However,
these high-end systems, costing from
$12,000 to $30,000 or more, are not
desktop printers—they’re more for con-
tract proofs, or sometimes for printing
large items such as banners, retail displays,
and outdoor signs. Look for them at your
local service bureau if you have a need for
such output (see “Large-format color” on
page 34 for more information).

Phase change/solid ink. A cousin of
inkjet, phase-change technology uses
solid-wax colorants instead of liquid ink,



and can output on plain paper as well.
The inks are melted, and solidify quickly
when sprayed onto the paper. The results
are a more solid, better-controlled dot
with a more vibrant color.

Costing from about $5,000 to $7,000,
solid-ink printers are more expensive than
liquid inkjet or thermal wax. Phase-change
printers are also economical to maintain—
the ink sticks they use are cheaper than
those for inkjet printers—as low as $30
per stick.

Solid-ink output works well for general
business uses since the color is more du-
rable than inkjet, but the pages have a dis-
tinctly waxy feel. They can also be used
for transparencies, but in a graphics envi-
ronment they’re best suited for comps and
low-fidelity color proofs. Don’t try to
match or predict on-press color from a
solid-ink printer.

Thermal wax. In a thermal-wax printer,
the color is contained on a ribbon the
width of the page to be printed on; unroll
the ribbon and you'll see successive panels
of the colors used to make the image.
These can be three-color (cyan, magenta,
and yellow) or four-color (cyan, magenta,
yellow, and black). In the three-color ver-
sions, the colors are mixed to make black;
the four-color types give better blacks and
richer colors. The print head melts the
wax off the ribbon and transfers it to spe-
cial paper, leaving colors that are bright
and strong.

The price drop in this technology has
been dramatic. List prices run from
$2,000 to $4,000, depending on through-
put rate and whether the device prints on
8.5-by-11-inch or 11-by-17-inch media.
However, the consumables cost of this
technology is high because of the multi-
paneled color ribbons the printers must
use—they go through four passes no mat-
ter what’s on the page, so you use up a
panel of each color for each sheet you
print. A 100-print roll of color ribbon can
cost from $70 to $200, depending on the
brand and model. So thermal-wax printers
really aren’t suited to printing black-only
pages, or most “general office” use.

Dye sublimation. Dye-sublimation print-
ers are similar to thermal-wax printers: a
transfer roll contains the colors in succes-
sive yellow, cyan, magenta, and black pan-
els. A four-pass process fuses the colors to
the paper. However, dye-sublimation
printers use a much higher temperature,

which changes the color directly from
solid to gas. This results in a continuous-
tone image, and perhaps the smoothest,
highest-quality color of all the different
types of color printers.

A dye-sublimation printer can cost from
$6,000 to $8,000 for a model that prints
on letter-size paper, or $15,000 to
$17,000 for tabloid output—it’s the most
expensive of the “desktop” range of print-
ers. Furthermore, its per-page cost is
higher than other technologies—from $2
to $10 per page, once you factor in the
cost of special paper and the transfer rolls.

The Gabinet Group of Mississauga,
Ont. (near Toronto), bought a Kodak
ColorEase dye-sublimation printer specifi-
cally for producing overhead transparen-
cies with bright, strong colors and smooth
blends for its clients. This model also sup-
plies an extra laminate layer that protects
the output from fingerprints and fading.
President Richard Gabinet admits the unit
costs of the prints are quite high—around
$2 per page—and its speed is sometimes
frustrating at three minutes per page.
However, it prints onto paper or transpar-
encies with a quality that’s well suited to
presentations in darkened meeting rooms.

Manufacturers and many graphics pro-
fessionals have found that dye-sublimation
technology, when properly calibrated and
used, can produce accurate-enough color
for prepress proofing. This makes the
purchase and continuing cost seem low
compared with traditional prepress
proofs like MatchPrint or Cromalin,
which usually cost from $75 to more
than $100 per page or sheet.

Jay Stoegbauer’s digital and traditional
photographic studio in Orange, Calif.,
uses a dye-sublimation printer for inter-
nal decision-making, particularly when
assembling photographic images into
pages. It’s reliable and relatively fast, but
they don’t use it for proofing. “For color
matching, we then go to an analog proof,
simply because our clients usually decide
where the file will be printed, and it’s
impossible to calibrate the printer to all
the imagesetters and presses out there,”
says Stoegbauer.

Color laser. Color-laser printers work
exactly as do single-color laser printers.

A laser beam charges a drum in the area
to be printed on the page; the charged
drum attracts oppositely charged toner
particles, which are transferred to the

o

page. Heat fuses the toner to the paper.
To put down more colors, the printer pas-
ses the paper from drum to drum, adding
yellow, cyan, magenta, and black toners.

When they’re printing multiple copies of
the same pages, color-laser printers are the
fastest color printers around—this is when
they actually approach their rated speeds
of four to six pages per minute, once the
first copy is out. This suits them particu-
larly well to service bureaus and quick-
print shops that cater to the business user.
They also provide lots of flexibility: many,
such as the Canon CLC series and some
Xerox models, are outfitted as color copi-
ers, but can also function as color printers
with the addition of a hardware RIP, such
as EFT’s Fiery or ColorAge ColorQ series.

Color-laser printers are also the cheap-
est-running types of color printers. The
toner cartridges are quite pricey, but they
last a long time, and color-laser printers
can print on plain paper. All this keeps
per-page costs low—well under a dollar.

Quality can range: color toners generally
aren’t as bright as thermal wax, but the
images are sharper and smoother than
those from inkjet printers.

Hybrid devices. Some manufacturers,
such as Tektronix, have released dual-
mode printers that can switch between
thermal wax and dye sublimation; use the
thermal wax for comps or position proofs,

For further reading

You'll find reviews of specific color printers almost
every month in various computer magazines.Here
are a few of the most recent round-up articles.

“Colorful Choices,” by Hailey Lynne McKeefry,
Windows Magazine, August 1996, page 193.

“Heavy-Duty Printers,” by Cary Lu, Macworld, June
1996, page 116.

“Color Laser Printers,” by Bill Underwood, Mac-
world, June 1996, page 51.

“Color Goes to Work,” by Roman Loyola, MacUser,
May 1996, page 84.

“Affordable Color Printers,” by Peter M Stoller,
Macworld, April 1996, page 133.

“Buying a Desktop Printer,” by Pat Soberanis,
Adobe Magazine, March/April 1996, page 47.

“Color Printers Mean Business,” by Jim Heid,
Macworld, Sept. 1995, page 122.

“Stepping into Color,” by Nicholas H. Allison,
Adobe Magazine, March/April 1995, page 25.

)
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When the boss says,“l want a big banner across the
ballroom for the annual corporate meeting, some-
thing colorful and eye-catching—but not too ex-
pensive,” you need a large-format color printer.

You probably won't be doing this often enough
to buy such a device (they cost around $12,000 to
$30,000 or more), so head toward a service bureau.
Here is some information that'll help you get the
best results.

How they work. Wide-format color printers are
typically roll-fed; the paper moves below the fixed
color head, which applies toner, wax, or liquid
colorants. The maximum width they can output is
determined by the size of the imager—usually
from 32 to 52 inches wide. On roll-fed devices, the
maximum image length is generally determined by
the length of the paper roll. Devices that aren't roll-
fed have different limitations; for instance, a new
drum-format inkjet device from the Israeli com-
pany Idanid can print up to 4 by 8 feet.

Most wide-format color printers use one of three
technologies: electrostatic, which uses toner and is
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Large-format color

similar to a photocopier; inkjet, which is the cheap-
est and can be had for less than $12,000; and ther-
mal wax, the most expensive, which can print on vi-
nyl, paper, and other substrates. A new device,
Kodak’s Lambda, uses lasers to image photographic
paper up to 50 inches wide.

Cost. Output is priced per square foot and
ranges from a low of $5 up to $15, depending on
the size, the quantity, and what kind of mounting
and lamination you need. At these prices, wide-for-
mat digital printing is economical up to five or ten
copies, depending on the size of what you're print-
ing; after that, it's usually cheaper to go to screen
printing (once called silkscreening).

Output quality. Resolution for wide-format
printers ranges from 200 to 400 dpi.While this may
seem low, remember that people will view the out-
put from a distance, so super-high resolution isn't
necessary. Besides, all wide-format printers use FM
(frequency-modulated) screening, which gives you
a better image at relatively low resolution. Gener-
ally, there’s no need for any image to have more

than 100 pixels per inch per color. Ask your service

bureau exactly what resolution you should use.
Finding the right service provider. Here are

some of the questions a qualified provider should
ask you before accepting your file(s).

+ Whatis the format of the source document? Ifit's
a bitmap file, what resolution is it?

+ Where will this be shown? If it'll be used out-
doors, the service bureau should transfer the
image onto vinyl. They should also recommend
an anti-UV coating to reduce fading and guard
against spills in a trade show or mall. If you need
a stiffer backing, they should recommend
cardboard, gatorboard, or foamcore (but note
that in Canada and some states, foamcore is
prohibited in trade shows).

—Scott Bury, with thanks to Ron Rodney,
Rodney-Spenser Graphics, Toronto; George
Klein, Management Graphics Inc., Toronto;
and Eric Poupore, Accuplus Reproductions
Inc., Toronto.



then the more expensive dye sublimation
when you need a prepress proof.

To make your decision, analyze how you'll

use the color prints and who will see

them—this may enable you to narrow

your search to a few types of devices. Here

are some rough guidelines on what types

of printers are best suited for certain kinds

of situations.

 Color for general business use. If you
want to add some impact and sparkle
to basic business documents and don’t
want to spend a lot of money, look into
inkjet printers. For something more
durable, which will stand up to han-
dling, look into solid ink for comps and
roughs. In these instances, color fidelity
is not crucial, and speed is secondary.

¢ Color overheads and transparencies. If
you need to produce a lot of overheads,
inkjet and solid ink can be problematic,
although you can succeed with the right
printer and the right transparencies.
However, thermal-wax and dye-subli-

mation printers are usually the best
choice for transparencies.

e Photographic and continuous-tone im-
ages. If you are producing continuous-
tone images, dye sublimation is the best
bet for volume—although you should
also look into more photographic print-
ers from such companies as Laser-
graphics, Kodak, and Fujix.

e Prepress and basic color proofing. In
prepress proofing, cost isn't the most
important criterion: color fidelity is.
This makes the dye-sublimation printer
the best choice, although a thermal-wax
printer may be acceptable.

¢ Color for high volume and workgroups.
If you need to share the printer among
a large workgroup, or in a copy shop,
then the laser printer is probably best.

Once you have an idea of what type of

printer you should be looking for, check

out specific reviews of those printers in
hardware-oriented trade magazines (see

“For further reading” on page 33 for more

information). Then test-drive as many

units that fit your needs and budget as you

can—and use your own color files for the
test. After all, that’s what you'll be doing
once you buy. If that’s not possible, com-
pare printed samples available from ven-
dors (but keep in mind that these samples
have been optimized for each printer, and
may not give you a very accurate idea how
your files will print).

Color is becoming more and more acces-
sible for the consumer market, and it’s no
surprise. All the pieces that make that pos-
sible are here: low-cost equipment; cheap
consumables, including plain paper; and
color-management systems that make it
reasonably easy to achieve relatively con-
sistent, predictable color on the desktop.
But the most powerful factor driving this
trend, of course, is demand—no matter
what you do, having a color printer can
give you a powerful creative and competi-
tive edge. »

Scott Bury is a writer, editor, and communi-
cations consultant based in Toronto.
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