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PRINTER CONSUMABLE CARTRIDGE WITH AIR FILTER

FIELD OF THE INVENTION
The present invention relates to ink jet printers and in particular, consumable cartridges for ink jet
printers.
CO-PENDING APPLICATIONS
Various methods, systems and apparatus relating to the present invention are disclosed in the

following co-pending applications filed by the applicant or assignee of the present invention simultaneously with
the present application:

PCT/AU00/00518, PCT/AU00/00519, PCT/AU00/00520, PCT/AUD0/00521, PCT/AU00/00522,

PCT/AU00/00523, PCT/AU00/00524, PCT/AU00/00525, PCT/AU00/00526, PCT/AU00/00527,

PCT/AU00/00528, PCT/AU00/00529, PCT/AU00/00530, PCT/AU00/00531, PCT/AU00/00532,

PCT/AU00/00533, PCT/AU00/00534, PCT/AU00/00535, PCT/AU00/00536, PCT/AU00/00537,

PCT/AU00/00538, PCT/AU00/00539, PCT/AU00/00540, PCT/AU00/00541, PCT/AU00/00542,

PCT/AU00/00543, PCT/AU00/00544, PCT/AU00/00545, PCT/AU00/00547, PCT/AU00/00546,

PCT/AU00/00554, PCT/AU00/00556, PCT/AU00/00558, PCT/AU00/00559, PCT/AUG0/00560,

PCT/AUQ0/00561, PCT/AU00/00562, PCT/AU00/00563, PCT/AU00/00564, PCT/AU00/00565,

PCT/AU00/00566, PCT/AU00/00567, PCT/AU00/00568, PCT/AU00/00569, PCT/AU00/00570,

PCT/AU00/00571, PCT/AUG0/00572, PCT/AU00A0573, PCT/AUG0/00574, PCT/AU00/00575,

PCT/AU00/00576, PCT/AUG0/, PCT/AUG0/00590, PCT/AU00/60591, PCT/AU00/00592,

PCT/AU00/00594, PCT/AU00/0059500577, PCT/AU00/00578, PCT/AU00/00579, PCT/AUCGO/G0581,

PCT/AU00/00580, PCT/AU00/00582, PCT/AU00/00587, PCT/AU00/00588, PCT/AU00/00589,

PCT/AU00/00583, PCT/AU00/00593, PCT/AU00/00596, PCT/AU00/00597, PCT/AUD0/00598,

PCT/AU00/00516, and PCT/AU00/00517.

The disclosures of these co-pending applications are incorporated herein by cross-reference.

. BACKGROUND OF THE INVENTION

Ink jet printers are widely used for printed document production. Ink jet printheads eject droplets of
ink or other colorant onto a media substrate to form the printed text or image. As the droplet size affects the
resolution of the print, there is a need to keep the ejected ink drops small which in turn requires that the cjection
nozzles in the printhead be correspondingly small.

To prevent particulate cortaminants from clogging the nozzles, some ink jet printers are designed such
that positive air pressure is provided within the printheads. The air supplied to the printheads to create the positive
pressure should be filtered to guard against clogging from within by airborne particies. As with all filters, the air
filter must be periodicaily cleaned or replaced. Some businesses may have this done as part of a maintenance
regime: however, often it is neglected until the printers’ operation is compromised, It will be appreciated that
ptinters used at home are even less Jikely to receive regular maintenance.

For this reason, it is expected that printers used in the Applicant’s netpage system would ordinarily be
susceptible to this problem. A detailed overview of the netpage system is provided below. Netpage printers are an
important part of this system and a description of these is also set out below. These printers produce magazine
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" quality printing in the form of bound documents. Because of the high-reSqluti_on printing, they have comparatively
small ink nozzles formed using microelectromechanical techniques, which can i_:asily clog from microscopic
airborne contaminants, Furthermore, common forms of the printer, such as th(f: wallprinter, are intended solely for

use in a domestic environment where there is unlikely to be any regular maintenance regime in place.

SUMMARY OF THE INVENTION
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It is an object of thé firesent invention to overcome ar amelictite the above problems associated with
ink jet printers, Accordingly, the present invention provides A replaceable cartridge for supplying consumable
material to an ink jet printer, the printer having:

& printhead;

means provide air to the print head; and,

binding means adapted to bind printed pages into a bound document; wherein,

the replaceable cartridge includes;

an air filter unit, such that in use the air provided to the printhead is filtered by the air filter unit; and

a storage chamber for binding material suitable for use in the binding means.

Preferably, the air filter unit is capable of removing microscopic particles from the air provided to the
printhead, In a further preferred form, the means to provide air to the printhead includes an air pump and conduit
system for fluid communication with the printhead; wherein,

the filter unit is adapted to detachably interface with the conduit system to filter aitflow to the
printhead.

In a particularly preferred form, the cartridge is adapted to supply the printer with;
cyan, magenta, yellow and/or black ink.
In other preferred forms, the cartridge is also adapted to supply infrared ink and/or fixative.

As discussed above, the present invention will be described with reference to the netpage
system developed by the Applicant and in particular, the netpage wallprinter developed specifically for use within
this system. However, it will be appreciated that the invention may be embodied in many other forms.

BRIEF DESCRIPTION OF DRAWINGS

Figure 1 shows a front three-quarter view of the wallprinter;

Figure 2 shows a section through the length of the wallprinter;

Figure 3 shows a front three-quarter view of the open media tray;

Figure 4 shows a front three-quarter view of the electrical system of the printer;

Figure 5 shows an exploded view of the ink cartridge;

Figures 6a and 6b show three quarter views of the ink cartridge;

Figure 7 shows a three quarter view of a single ink bladder;

Figure 8a is a lateral section through the ink cartridge;

Figure 8b is a Jongitudinal section through the ink cartridge;

Figure 9 shows the ink, air and adhesive supply hoses to the print engines;

Figure 10 shows an enlarged section through the ink outlet nozzle of a bladder.
DETAILED DESCRIPTION OF PREFERRED AND OTHER EMBODIMENTS

Note: Memjet™ is a trade marks of Silverbrook Research Pty Ltd, Australia.

In the preferred embodiment, the invéntion is configured to work with the netpage system, an
overview of which follows. The system is described in this specification to reduce the need for external reference
when attempting to understand the context in which the preferred embodiments and aspects of the present
invention operate,

In its preferred form, the netpage system relies on the production of, and human interaction with,
netpages. These are pages of text, graphics and images printed on ordinary paper, but which work like interactive
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Web pages. Informaﬁmxsenoodedoneachpageusmgmk,whmhm submnnallymmhletothemdedhuman
eye. The ink, however, andlherebyﬂ\emcodedmfomauon,mbesensedbyanophcallymagmgpenmd
tmsmmzdtothenapagesystcm.

hmemfmedfom,awvebuumsmdhypﬁmmeachpagembechckedmthmepmm
xeqwstmfonnnhmﬁomthenetworkortommalprefmtoanetwoﬂ:m lnonemnbodlment,w:t
wrmbyhmdmandpagemmnomanmnyrwognmdmthepm,auomgfmshbeﬁnedm In other
mbo&mmm,m@mresmdedmanelpagemamuedlyvmﬁeiaumngmmﬂmmm
be securely authorized.

nenetpagepmwo:ksinemjmﬁmvﬁthanetpagemhmr,mmnetmnemdpﬁnﬁng
applianceforhome,oﬁeeérmébileuse.nepmiswkelusmdcmmunimqsswwdywhhﬂnnctpagepﬂnw
via a short-range radio link. |

mnetpagepﬁpurdeﬁmpuiodicﬂlymmdmmd,pumﬁzednewmgadms,
mogmhmmmmpubﬁmﬁm&mpinudmﬁ@wﬂﬁqumeMeapmﬂ
computer, the netpage printer is an appliance which can be, for example, wall-mounted adjacent an area where
themornmgnzwsxsﬁrstconmsd, suchasmauser’shﬂchcn,nmahmakfasttable or at the household’s
point of departure for the day. Italsoeomesmtabletop desktop, portableandm:mamrevusmm.

Netpag&spdnbdgtmdrpohuofmsmpﬁmcmbheﬂwwofmofpap«ﬁmtheﬁmeﬁnm
andilmtacﬁvityofanintexictivgmedim

The netpage system is made considerably more convenient because of the fmctianal superiority of the
netpage printers. AttheheMofthesepnﬂasnehgh—spndmmelec&mnechmcﬂsysm(MEMS)based
mkjet(MemJetm)pmltheads,asdmclovaanousco-pmmngandco-ﬁledapphmhmsﬁ'omthehstabove.In
thepreferredformofth:steclmology,relahvelyhxgh—speedmdhlgh-quahtypnnnngmmademorenﬁ'ordableto
consnmets.hnsprefmdfmm,anemagepubhcamhasﬂlephymcdchamctmsucsofamdmmﬂ
newsmagazine, mhasasetofleﬂc—smeglossypag&spnntedmﬁﬂlcolormbothszd&s bound together for easy
navigation and comfortable handling. :

A netpage printer prints pages of photographic-quality images and magazine quality text at a rate of
over 30 double sided sheets per minute (that is, more than 60 pages per minute). They come in a variety of forms,
including wall-mounted versxms, tabletop versions, portable versions, and pocket vasnons. Given the nature of the
netpage system, it is envisaged that one of the most commercially relevant forms of netpage printer will be the wall
mounted version referred to as wallprinter. For convenience, the present invention will be described in detail with
referencetothisspeciﬁcvgrsicu_;’ahowninthemmpanyingdmwings. '

The vertically-mounted netpage wallprinter 600 is shown fully assembled in Figure 1. As best shown
in Figure 2, it prints netpages on Letter/Ad sized media using duplexed 8/ Memjet™ print engines 602 and 603.
It uses a straight paper path with the paper 604 passing through duplexed print engines 602 and 603 which print
both sides of a sheet simultaneously, in full color and with full bleed. wallprinter provides the print engines in
staggered configuration, however, in ofher printers and configurations they are mtually opposed. A multi-DSP
raster image processor (RIP) rasterizes pages to internal memory, and a pair of custom print engine controllers
expand, dither and print page images to the duplexed printheads in real time.
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An integral Bitlisg sssembly 605 applies a strip of glne aiShigithe front of ane edge of each printed
sheet, adhering it to the previous sheet when pressed against it. This creates a final bound document which can
range in thickness from one sheet to several hundred sheets.

Printed, bound documents 618 exit through the base of the wallprinter 600 into a clear, plastic,
removable collection tray 619,

The wallprinter consists of a main chassis 606, which accommodates all major components and
assemblies, As best shown in Figure S, it has a pivoting media tray 607 on the front upper portion, which is covered
by a front molding 608 and handle molding 609. The front molding 608, handle molding 609 and lower front
molding 610 can vary in color, texture and finish to make the product more appealing to consumers. They simply
clip onto the front of the wallprinter 600.

Figure 4 shows the wallprinter electricat system in isolation. A flexible printed circuit board (flex
PCB) 11 runs from the media tray 607 to the main PCB 612. It includes four different color LEDs 613, 614, 615 and
616 and a push button 617. The LEDs show through the front molding and indicate "on” 613, "ink out” 614, "paper
out® 615, and "error" 616. The push button 617 elicits printed “help” in the form of usage instructions, printer and
consumable status information, and a directory of resources on the netpage network.

The wallprinter 600 is powered by an intemal 110V/220V power supply 620 and has a metal
monnting plate 621 that is secured to a wall or stable vertical surface by four screws. Plunged keyhole slot details
622 in the metal plate 621 allow for four spigots mounted on the rear of the printer to hook onto the plate. As
best shown in Figures 2 and 19, the wallprinter 600 is prevented from being lifted off by & screw, which locates
the chassis molding 606 to the plate 621 at one position behind the media tray 607.

The side of the wallprinter 600 includes a module bay 624 which accommodates a network interface
module 625 which allows the printer to be conmected to the netpage network and to a local computer or network.
The interface module 625 can be selected and installed in the factory or in the field to provide the interfaces
required by the user. A range of interface modules are available, each containing a netpage network interface and
optionally a local computer or network interface.

The main PCB 612 is attached to the rear of the chassis 606, The board 612 interfaces through the
chassis molding 606 to the interface module 625. The PCB also carries the necessary peripheral electronics to the
Memjet™ printheads. This includes a main CPU with two 32MB DRAMS, flash memory, IEEE 1394 interface
chip, six motor controllers, various sensor connectors, interface module PCB edge connector, power management,
internal/external data connectors and a2 QA chip.

Referring to Figure 3, paper is placed into a hinged media tray 607 and pressed down onto a sprung
platen (not shown). When the front cover 608 is sensed closed, a release mechanism allows the sprung platen to
push the paper 604 against a motorized media pick-up roller 626 shown in Figure 7.

An ink cartridge 627 connects into a pivoting ink connector molding 628 via a series of self-seating
connectors 629, which transmit ink, air and glue to their separate locations. A detailed section of the connectors
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629 is shown in Figure 10. This ink connector molding 628 contains a sensor (not shown) which detects a QA chip
on the ink cartridge 627. The QA chip allows ink usage to be recorded, in order to avoid exhausting the ink supply
and consequently damaging the Memjet™ printheads. It can also be used to prevent the use of non-netpage
cartridges. This helps to control the printers® operating conditions by ensuring that the printheads are only provided
with suitable consumables.

Figures 5, 6a, 6b, 7, 8a and 8b show the complete assembly of the replaceable ink cartridge 627. The
cartridge 627 is housed within a thin wall casing 640. It has bladders or chambers for storing fixative 644, adhesive
630, and cyan 631,magm!la 632, yellow 633, black 634 and infrared 635 inks. The ink bladders 631 to 635 and
ﬁ)dﬁvebladdermmmspmdedvﬁthinﬂxemsingbyapinMSWhichhwksthecuﬁdgewgethq. A single glue
bladder 630 is accommodated in the base molding 637. This is a fully recyclable product with a capacity for printing
and gluing 3000 pages (1500 shests).

The cartridge 627 also contains a micro air filter 636 in a base molding 637. As shown in Figure 9, the
micro air filter 636 interfaces with an air pump 638 inside the printer via a hose 639. This provides filtered air to
the printheads to prevent ingress of micro particles into the Memjet™ printheads which may clog the nozzles. By
incorporating the air filter 636 within the cartridge 627, the operational life of the filter is effectively linked to the
life of the cartridge. This ensures that the filter is replaced together with the cartridge rather than relying on the
user to clean or replace the filter at the required intervals. By enforcing the regular replacement of the air filter 636
in this way, the operating conditions of the printheads can be better controlled. Obviously, this in turn benefits the
printhead reliability and operational life of the printhead. '

Theinvemimhasbeendwcribedhueinbywayofemmpleonly. Workers in this field will readily
recognise many variations and modifications which do not depart from the spirit and scope of the broad inventive
concept.
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CLAIMS

1. A replacesble cartridge for supplying consumable materiat to an ink jet printer, the printer
having:

a printhead;

means provide air to the print head; and,

binding means adapted to bind printed pages into a bound document; wherein,

the replaceable cartridge includes:

an air filter unit, such that in use the air provided to the printhead i filtered by the air filter unit; and

a storage chamber for binding material suitable for use in the binding means,

2. A replaceable cartridge according to claim 1 wherein the air filter unit is capable of removing
microscopic particles from the air provided to the printhead.
3. A replaceable cartridge according to claim 1 wherein the means to provide air to the

printhead includes an air pump and conduit system for fluid communication with the printhead; wherein,
the filter unit is adapted to detachably interface with the conduit system to filter airflow to the

printhead,

4. A replaceable cartridge according to ciaim 1 further adapted to supply the printer with cyan,
magenta, yellow ink,

5 A replaceable cartridge according to claim 1 further adapted to supply
black ink.

6. A replaceable cartridge according to claim 1 further adapted to supply
Infrared ink.

7 A replacesble cartridge according to claim 1 further adapted to supply
fixative.

8. A replaceable cartridge according to claim 1 further including an authentication device
wherein the printer has a sensor adapted to recognize the anthentication device and prevent normal operation of
the printer whenever the sensor fails to recognize the authentication device.
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