Pop the hood.
Is thermal inkjet technology inside?
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When you buy a car, chances are you check under the hood be-
fore making your decision. Does it have four, six or eight cylin-
ders? Does it have a fuel-injection system or a basic four-barrel
carburetor? Could you perform routine maintenance on it yoursel f
or would it require atrained servicetechnician?

This same under-the-hood scrutiny should apply when con-
sidering mail-printing systems. Theink printing technology inside
the equipment will directly affect the machine' s speed, print qual-
ity, reliability, cost of ownership and ease of use.

Just asthe automobile industry has avariety of options suited
to different driving needs, mailing-equipment manufacturers offer
avariety of printing technologiesto meet arange of mail-printing
needs. Y our business may need high-speed, black-only printing.
Or maybe you require high-resolution black and color printing.
Perhaps low cost of ownership is the most important consider-
ation for your business. Knowing which technologies are best
suited to meet your mail-printing prioritieswill help you makethe
right buying decision.

The impact of non-impact printing

Inkjet is one of the most common technologies used in indus-
trial printing, including the mail-printing industry. Introduced more
than a quarter-century ago, inkjet printing technology uses small
drops of ink to form an image on the page. Inkjet technology isa
fast, reliable, non-impact printing method that is capable of pro-
ducing high-quality results. An alternative to inkjet printing is
impact printing, which uses printheadsto strike aribbon against a
metal platen to form animage on the page.

Knowing whether the mail-printing equipment is driven by
inkjet technology isthefirst step in the purchasing process—it’s
comparable to knowing whether avehicleis powered by gasoline
or diesal. If you decideto go with inkjet, the next step isto under-
stand the differences between inkjet technologies.

There are two types of inkjet technology, continuous-flow
and drop-on-demand. Both methods are common in the mail-print-
ing industry. The earliest form of inkjet printing, continuous-flow,
deflectsink drops from a constant flow of ink to form an image.
Drop-on-demand inkjet printing, introduced in the 1970s, firesink
drops asthey are needed to form an image. The two most common
drop-on-demand technol ogies are Piezoel ectric (piezo) and Ther-
mal Inkjet (T1J).

Piezo inkjet technol ogy uses mechanical forceswithin the print
cartridgesto gject ink. A piezoelectric crystal flexes adiaphragm
next to the firing chamber. This physical displacement causesink
to be gected onto the paper. The mechanical movement require-
ments of the diaphragm necessitatesalargeink chamber for each

nozzle, limiting the number of nozzles per inch that can be attained.

T1Jtechnology usestiny resistorsthat rapidly heat athin layer
of liquid ink. The heated ink causes abubbleto form, expelling the
ink through anozzle. Asthe bubble collapses, it creates avacuum
that pullsin freshink. Thisprocessisrepeated thousands of times
per second. T1J technology alows many nozzles per printhead,
which provides small drop sizes, fast speeds, outstanding system
reliability, and highly controlled ink placement.

Hewlett-Packard and Canon werethe early pioneersof TlJtech-
nology, and both companies have remained committed to enhanc-
ingit. Inthe 1980s, TIJmanaged to gain widespread acceptancein
office environments, which is afeat continuous inkjet and piezo
inkjet had been unableto accomplish. Because substantial invest-
ment in T1J research and devel opment has been made by compa-
nies like HP, the 1990s saw black and color TI1J printing widely
implemented in home, office and industrial applications, boasting
high print quality, reliability and speed capabilitiesall at ahighly
affordable price.

Asyou research mail-printing equipment, you will encounter
thermal inkjet, piezo inkjet and continuous inkjet technologies.
Comparing technol ogiesin mail-printing equipment is much like
comparing cars; all models have strengths and limitations. The
key to a satisfying purchase is deciding which strengths are best
suited to your company’s needs.

When it comes to mail printing, TIJ déivers

Print quality, speed, flexihility, reliability and low operating costs
arerequirementsin the fast-paced, competitive mail-printing in-
dustry. Asyou consider mail-printing equipment and comparethe
printing technologies, how do they stack up next to your mail-
printing needs?

Print quality

Whether you’ re metering mail, addressing envelopes or per-
sonalizing messages, print quality isalwaysatop considerationin
the mailing industry. Mailers that are difficult to read will be re-
jected—by your client, by the post office or by the recipient. So,
asyou compare mail-printing equipment, find out whether the print-
ing technology delivers the resolution quality you demand.

Thermal inkjet technol ogy can provide outstanding print qual -
ity in any print mode, from low to high resolution. TIJisthe only
inkjet technology that currently offers pigmented ink. Pigmented
inksdeliver rich, sharp black text that resistsfading, smearing and
smudging, even in harshindustrial environments. Pigmented inks
are aso capable of high-quality results on more types of plain
paper than dye-based inks.




The complex formulation of pigmented inksisdifficult to mas-
ter and requires an advanced ink delivery system to keep printhead
nozzles clear and firing properly. Theink and the printhead must
work together precisely to ensure optimum performance. HP, one
of theleadersin thermal inkjet technol ogy, uses an advanced ink
delivery system with specially formulated pigmented inks deliv-
ered through hundreds of tiny nozzles on the printhead. Theresult
isprecise, controlled placement of the black pigmented inks.

Another consideration is the print quality throughout the
machine’ soperational life. Find out whether the system uses sepa-
rateink cartridges and printheads or a self-contained, disposable
print cartridge. If theink cartridge and printheads are separate, ask
about the expected life of the printhead and the process involved
inreplacing theink supply and replacing the printhead. The qual-
ity of the printhead directly affectsthe quality of the printing. If a
printhead needsrepair, find out where the service comesfrom and
at what cost. Ask how much downtimeto expect when repairing or
replacing a printhead. With disposable print cartridges, the ink
supply and printhead are contained in one component. When the
ink runsout, you simply snap in anew print cartridge and continue
printing. The print quality remainshigh throughout thelife of your
machine because your printheads are always kept factory fresh.

Speed

Speediscritical in most mail-printing applications. Y our pri-
mary concern may be how many pieces can you process in an
hour, but speed should be considered in conjunction with other
factors.

A racecar goesfast, but it isn’t fuel efficient, cost-effective or
practical for most driving purposes. Comparatively, amail-printing
machinethat printsfast may not print well, may not be affordable,
or may be difficult to operate and maintain. Equipment that does
not deliver print-resolution quality will also not deliver adequate
response rates.

Consider a printing technology that uses a combination of
factors to achieve high speeds without sacrificing the other ele-
ments that are important to your business. T1J uses hundreds of
tiny nozzlesfiring at ahigh frequency to deliver moreink with one
pass, thereby allowing high-quality, high-speed printing. Printing
systems with fewer nozzles require multiple passes—thus more
time—to achieve the same high-quality results.

When comparing machine speeds, remember to consider the
time necessary to replaceink and worn or damaged printheads, to
clear paper jams, and to perform routine machine maintenance.

Reliability

Downtime costs money. Whether it’ stime spent clearing paper
jams, reconfiguring jobs, swapping inks, or maintaining printheads,
if your machineisn’t running, your company islosing money. So
before you decide on a machine, find out about the equipment’s
track record for reliability.

T1Jtechnology uses an advanced ink delivery system to clear
ink from the nozzles to prevent clogging and reduce excessive
nozzle priming and flushing. The TIJink-drop firing systemis not
sensitiveto small air bubblesin thefiring chamber, avoiding print
quality problems or delays from printhead purging routines that
are needed to eliminate trapped air. When you compare equip-

ment, understand what steps are required to replace inks, includ-
ing making connections, ink filling, and using vacuum pumps or
cleaning fluids. TI1J providesaclean, |ow-maintenance system and
makesink swapping easy.

Another consideration ishow the machine operatesin varying
temperatures or humidity. Some technol ogies are sensitive to ex-
tremely high or low temperatures and/or humidity, resulting in
printhead corrosion. Find out the operating range of the equip-
ment—and whether the range is suitable for your work environ-
ment—>before you invest in new equipment.

Flexibility

Doesyour company print exactly the sameinformation onthe
same printing material every time?If not, look for equipment that
givesyou theflexibility your company demands.

T1J technology allows multiple print cartridges that can be
clustered to provide wide printing widths at alow cost. That means
you can print awide variety of information, in multiple sizesand
colors, both text and graphics, al in one pass through the ma-
chine.

Y our business may only be printing in black ink today. But T1J
technology gives you another option—color—in case you ever
needit. Y ou can easily changeink colorsor print black and colors
to meet different application, imaging or materia requirements. Just
snap out the black print cartridge and snap in the color print car-
tridge, or viceversa. Y ou don’t haveto clean the machine or clear
any ink lines, so the changeover is fast and smple. The same
simple snap-out, snap-in system appliesto replacing empty print
cartridges.

Cost of ownership
The total cost of ownership is a consideration usually found
near the top of a buyer’s checklist. Many factors—beyond the
equipment purchase price and ink replacement costs—contribute
to overall cost of ownership.
O Equipment
Complex machine el ectronics can mean large, expensive equip-
ment to operate and maintain. TIJtechnology providesinte-
grated circuit el ectronics on the printhead, allowing the nozzles
to perform at high frequencieswith high throughput and high
print resolutions. Theintegrated hardware and el ectronics of
the printhead reduces the machine’ selectronicsdesign. This
helps keep the total system cost down. The high-density
nozzlesenable asmaller printhead size, thusallowing asmall
machine footprint. T1J also provides self-contained ink sup-
plies, so no external recirculation or ink management systems
arerequired. This, too, keeps the machine’s footprint small
and keeps costs down.
O Maintenance
The plug-and-print capability of TIJtechnology provides ease
of use and ease of maintenance. T1J print cartridges can be
cleaned by simply wiping the printhead as recommended by
the manufacturer. Empty or damaged print cartridges can be
replaced quickly—no skill or technical knowledge required.
Other systems may require askilled maintenance technician
toreplaceinksor printheads.
Another factor to consider when comparing maintenance




cost is the length of downtime required for service. If a
printhead needs to be serviced, can it be done locally or do
you heed to ship the part elsewherefor repair? With T1J, Sim-
ply replacethe print cartridge and resume printing. Also, re-
member to take into account the machine' s warm-up time.
Delaysin startup after maintenance will also contributeto the
overal cost of ownership. TlJtechnology allowsmachinesto
operate without a warm-up cycle, so operations can resume
immediately after maintenanceisfinished.

Q Labor
If themachineis complicated to operate, you will require more-
skilled operatorsfor every machine. If themachineissimpleto
operate, one operator may handle multiple machinessimulta-
neoudly. TIJtechnology, widely used in homeand office print-
ers, is designed for ease of use. That factor alone can save
considerable money in operator training.

o Ink
Beyond the cost to replace the print cartridge or ink supply,
also consider thetotal system cost associated with mail print-
ing. Systemsthat require excessive flushing and priming can
waste valuable ink and production time. The advanced ink
delivery system used in T1Jtechnology eliminates ink waste
and system downtime. Thereisalso added value with getting
anew printhead with each new ink supply, thus eliminating
worn printheads and reducing nozzle-clogging problems. Con-
sider the time savings associated with replacing asingle print
cartridge versus replacing the ink supply and the printhead.

O Futuregrowth
Make sure the equipment you choose is able to grow with
your business. Mail-printing systems are being improved con-
stantly, due in part to the continuous improvementsin T1J
technology. Thermal inkjet innovations represent more than
80 percent of the inkjet patents issued this decade, and 40
percent of those patents involve ink and media technol ogy.
These advancements have allowed HP to build fast, afford-
able, photo-quality color printersfor the home and office. Now,
HP makesthe same proven TlJtechnology availableto indus-
trial printing equipment. Asaresult, mail-printing machines
are capable of running faster and producing better-quality
printing—in more configurations and ink colors—at alower
operating cost.

The right fit

Many mail-printing equi pment manufacturersleveragethe ex-
pertise of inkjet technology |eadersby enteringintolicensing agree-
ments with companies like HP. HP has made substantial invest-
ments in developing, testing, perfecting and patenting the com-
plex ink formulationsand T1J printing technol ogies. By leveraging
HP sinvestments and expertisein inkjet technology, mail-printing
equipment manufacturers can deliver the benefits of T1J—high
print quality, fast printing speeds, consistent reliability, ink and
mediaflexibility, and low cost of ownership—at acompetitive mar-
ket price. To identify equipment based on HP s T1J technology,
look for thetrademark logo, “ Featuring Hewlett-Packard INKJET
TECHNOLOGY.”

Like car shopping, it paysto do your homework before making
your equipment decision. An understanding of the technology

insidewill help you more easily compare the equipment’ sstrengths
and limitationsto find the right fit for your business today—and
for the future.

(Clay Higgins manages the mail-printing segment of HP's Specialty
Printing Systems Operation. More information about HP's OEM
business can be found at www.oeminkjet.com.)

Buyer’s Checklist

All equipment has its strengths and limitations. Knowing your
priorities—and understanding a little about the technology under
the hood—will help you make the right buying decision. Here is a
checklist of features to help you get started:

v

rint quality
Dots-per-inch capability
Range of print quality resolutions
Readability in every mode
How does each mode impact printing speed
Does it meet/exceed postal regulations for
weatherability
Cost of ownership
System cost
Replacement ink price
Replacement printhead price
Cost of flushing and priming
d  Ink waste
d  Downtime
Q  Skill required
d  Maintenance
d Cost for downtime
Q Cost for parts
d Cost for labor
4 Operation
O Skill of operator
U4 Number of operators vs. number of machines
O Skill required for maintenance
O Skill required for ink swapping
U Capable of machine upgrades
Speed
U Machine set up
U Machine operation
4 Ink swapping
a
a

oo0o0oo

oo0oo

Maintenance

Multiple print modes
Reliability
d  Uptime
O Performance of nozzles
U Expected life of printheads
U Service intervals of printheads
U Operating environment
Flexibility
Ink colors
Resolution
Printing width
Media flexibility
Upgradeability
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