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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 inkjet 

5 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: 

10 PCT/AU00/00518, PCT/AUOO/OOS!9, PCT/AU00/00520, PCT/AU00/00521, PCT/AU00/00522, 

PCT/AU00/00523, PCT/AUOO/OOS24, PCT/AU00/00525, PCT/AUOO/OOS26, PCT/AU00/00527, 

PCT/AU00/00528, PCT/AUOOIOOS29, PCT/AUOOl00530, PCT/AUOO/OOS31, PCT/AU00/00532, 

PCT/AU00/00533, PCT/AU00/00534, PCT/AU00/00535, PCT/AUOOIOOS36, PCT/AUOO/OOS37, 

PCT/AU00/00538, PCT/AUOO/OOS39, PCT/AU00/00540, PCT/AUOOIOOS41, PCT/AU00/00542, 

15 PCT/AU00/00543, PCT/AU00/00544, PCT/AUOO/OOS4S, PCT/AUOO/OOS47, PCT/AUOOIOOS46, 

PCT/AU00/00554, PCT/AUOOIOOS56, PCT/AUOO/OOSSS, PCT/AUOOIOOSS9, PCT/AUOOIOOS60, 

PCT/AU00/00561, PCT/AUOOIOOS62, PCT/AU00/00563, PCT/AUOO/OOS64, PCT/AUOO/OOS65, 

PCT/AUOO/OOS66, PCT/AUOOIOOS67, PCT/AU00/00568, PCT/AUOO/OOS69, PCT/AUOOIOOS70, 

PCT/AU00/00571, PCT/AUOOI00572. PCT/AUOO/OOS73, PCT/AUOOI00574, PCT/AU00/00575, 

20 PCT/AU00/00576, PCT/AUOO/, PCT/AU00/00590, PCT/AUOOI0059l, PCT/AUOOI00592, 

PCT/AUOOIOOS94, PCT/AU00/0059500577, PCT/AU00/00578, PCT/AUOO/OOS79, PCT/AUOOI00581, 

PCT/AU00/00580, PCT/AU00/00582, PCT/AU00/00587, PCT/AU00/00588, PCTIAUOOIOOS89, 

PCT/AUOOI00583, PCT/AU00/00593, PCT/AU00/00596, PCT/AU00/00597, PCT/AUOOI00598, 

PCT/AU00/00516, and PCT/AUOOI00517. 

25 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. Inkjet printheads ejcet droplets of 

ink or other colorant onto a media substrate to form the printed text or image. As the droplet size affects the 

30 resolution of the print, there is a need to keep the ejected ink drops small which in tum requires that the ejection 

nozzles in the printhead be correspondingly small. 

To prevent particulate contaminants ti'om clogging the nozzles, some inkjet printers are designed such 

that positive air pressure is provided within the printheads. The air supplied to the printbeads to create the positive 

pressure should be filtered to guard against clogging ti'om within by airborne particles. As with all filters. the air 

35 filter must be periodically 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 

printers used at home are even less likely to receive regular maintenance. 

For this reason, it is expected that printers used in the Applicant's nctpage system would ordinarily be 

susceptible to this problem. A detailed overview of the netpage system is provided below. Netpage printers arc an 

40 important pan 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-reSolution printing, they have comparatively 

small ink nozzles formed using microelectromechanical techniques, which can easily clog from microscopic 
. . . 

airborne contaminants. Furthermore, common forms of the printer, such as the wallprinter, are intended solely for 

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

SUMMARY OF THE INVENTION 

RECTIFIED SHEET (RULE 91) 
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It is an object of tlie i>resent invention to overcome ar amelio1ilte tRe above problems associated with 

Dlkjet printms. Accordingly. the pn:sent invention provides A replaceable cartridge fur supplying consumable 

material to an Dlkjet printer, the printer having: 

a printhead; 

5 means provide air to the print head; amt, 

binding means adapted to bind printed pages into a bound document; wherein. 
the n:placeable cartridge ind.udes: 

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

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

10 Preferably, the air filter unit is capable of removing microscopic particles fiom the air provided to the 

printhead. Jn a fbrther preferred fmm. the means to provide air to the printhead includes an air pmnp 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. 

15 Jn a particularly preferred fmm, the cartridge is adapted to supply the printer with; 

cyan. magenta, yellow and/or bladt ink. 

Jn other preferred fonns, the cartridge is also adapted to supply infrared Dlk and/or ftxative. 

As discussed above, the pn:sent invention will be descn'bed with reference to the netpage 

system developed by the Applicant and in particular. the netpage wallprinter developed specifically for use within 

20 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 fi:ont three-quarter view of the wallprinter, 

Figuze 2 shows a section through the length of the wall.printer, 

Figure 3 shows a fi:ont three-quarter view of the open media tray; 

25 Figuze 4 shows a front three-qoarter view of the elecfrical system of the printer; 

Figure 5 shows an exploded 'View of the Dlk cartri., 
Figures 6a and 6b show three quarter 'Views of the ink cartridge; 

Figure 7 shows a thiee quarter 'View of a single ink bladder, 

Figure Sa is a lateral section through the Dlk c:arlri.dge; 

30 Figure Sb is a longitudinal section through the ink cartridge; 

35 

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

Figure 10 shows an c:nlmged section through the ink outlet nozzle of a bladder. 

DETAILED DISCRlPTION OF PREFERRED AND OTHER EMBODIMENTS 

Note: MemjetTM is a trade marks of Silverbrook Reseatch Pty Ltd, Australia. 

Jn the preferred embodiment. the invention is configured to worl<: 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 cmrtext in which the prefem:d embodiments and aspects of the present 

invention operate. 

In its preferred fonn, the netpage system relies on the produetion of; and human mte:nu:tion with. 
40 netpages. These are pages of text, graphics and images printed on ordinary paper, but which work like interactive 
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Web pages. Information is ~ on each page using ink. which i8 substantially invisible to the WIAicled human 

eye. The ink. however, and~by the encoded infonnation, can be sensed by',iln optically imaging pen and 

transmitted to the netpage system. 

Jn the pref med form, active buttons and hyperlinks on each page can be clicbd with the pen to 

5 request information ftom ~ ~ o.rto signal preferences to a netwmk server. Jn one embodiment, text 
. : ~ . . ; . . : . : 

written by hand on a netpage is automatically recognized via the pen. allowing forms to be :filled in. Jn otlu:r 
' . 

embodiments, signatures~ on a netpage are automatically verified. allowing e-commerce transactions to 

be secmely authori7.ed. 

The netpage pen~ in conjunction with a netpage print.er. an Jntemet-connected printing 

10 appliance for home. office or mobile use. The pen is wimless and communicates securely with the netpage printer 

via a sbmt-mnge radio lillk. 

The netpage printer delivers. pe:riodically or on demand, personalized newspapers. magazines, 

catalogues. brochures and other publications, all printed at high qualify as interactive nctpages. Unlike a personal 

eomputcr. the netpage printer is an appliance which can be, for example. Wall-mounted adjacent an area where 

15 the morning news is first consumed, such as in a user's kitchen. near a lRatcrast table, or at the household's 

point of departure for the day~ It also comes in tabletop, desktop, portable.and miniature versions. 

Netpages printed at their point of consumption combine the ease-of-use of paper with the timeliness 

and interac:tivify of an interactive meclimn. 

The netpage system is made ccmside:rably more con.Venient because of the functional superiority of the 

20 netpage printers. Al the he8rt of these printers are high-speed microelectromech11Jical system (MEMS) based 

iDk.iet (Mentjet'l'M) ~ as disclosed in various co-pending~ co-:filed applications 1i'om the list above. Jn 

the prefmed fonn of this technology, relatively high-speed and high-quality printing is made more aff'mdable to 

consmners. Jn its preferred fmm, a netpage publication has the physical characteristics of a traditional 

newsmagazine, such as a set of letter.me glossy pages printed in full color on both sides, bound together for easy 

25 navigation and comfQrtable handling. 

A netpage printer prints pages of photographi~uality images and inagazine 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-molUlted versi~ tabletop versions, portable vc:rsionS, and pocket versions. Given the nature of the 

netpage system. it is envisaged that one of the most commercially relevant fmins of netpage printer will be the wall 

30 mounted version referred to as 'wallprintcr. For conVenience, the present invention will be descn"bed in detail with 

reference to this specific versi~ shown in the accompanying drawings. 

The vertically-mounted netpage wallprinter 600 is shown fully assembled in Figure 1. As best shown 

in Figure 2, it prints netpages on Lettcr/A4 si7.ed media using duplexed BW' MentjetTM 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 

35 both sides of a sheet simultaneoµsly, in full color and with full bleed. ~printer provides the print engines in 

staggered configuration, however. in other printers and configurations they are mutually opposed. A multi-DSP 

raster image processor (RIP) raSterizes pages to internal memocy. and a pair of custom print engine controllers 

expand, dither and print page im8ges to the duplexed printheads in real time. 
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An integral~ assembly60S applies a strip of glue~ front of ane edge of each printed 

sheet. adhering it to the previous sheet when pressed against it This cieates a final bound document which can 

mige in thic:kness from one sheet to several bundled sheets. 

Printed. bound documents 618 exit through the base of the wallprinter 600 into a clear, plastic, 

5 mnovable collection tray 619. 

The wa11printcr consists of a main chassis 606, which accommodates all major components and 

assemblies. As best shown in Figure S, it has a pivoting media ttay 607 on the front upper portion, which is covered 

by a front molding 608 and handle molding 609. The ftont molding 608, handle molding 609 and lower front 

molding 610 can wry in color, texture and fillish to make the product mare appealing to consumers. They simply 

10 clip onto the front of the wallprinter 600. 

Figure 4 shows the wallprinter electrical system in isolation. A flexible printed circuit board (flex 

PCB) 11runsftomthemedi.atray607tothemainPCB612. Itincludesfourdift'erentcolorLEDs613,614, 615 and 

616andapush button617. TheLEDs showthroughthefi:ontmoldingandindicate•on•613, "ink out• 614, "paper 

out• 61 s. and "euor" 616. The push button 617 elicits printed "help" in the fonn of usage instructions. printer and 

15 consumable status information, and a directmy of resoun:es on the netpage netwm.k. 

The wallprinter 600 is powaed by an intemal l 10V/220V power supply 620 and bas a metal 

mounting 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 oft'by a screw. which loc:ates 

20 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 connected to the netpage network and to a local computer or network. 

The intertace module 625 can be selected and installed in the factocy or in the field to provide the intrices 

required by the user. A range of interface modules are available, each containing anetpage networlc interface and 

25 optionally a local computer or netWOik intaface. 

The main PCB 612 is attached to the rear ofthe chassis 606. The board 612 inteJ:faces through the 

chassis molding 606 to the interface module 625. The PCB also canies the necessary peripheral clectro.nics to the 

Mentjet™ printheads. This includes a main CPU with two 32MB DRAMs, flash m.emoxy, IEEE 1394 interface 

chip, six motor con1rollers, various sensor connectors, interface module PCB edge connector, power management, 

30 intema1/ex.te:mal data connectors and a QA chip. 

Referring to Figure 3, paper is placed into a hinged media tray 607 and pressed down onto a sp.nmg 

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-sealing 

35 connectors 629, which tnmsmit 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 comiector 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 damagjng the MemjettM printheads. It can also be used to prevent the use of non-netpage 

cartridges. This helps to control the pr.inters' opcnlting conditions by ensuring that the printheads are only provided 

5 with suitable consumables. 

Figures s. 6a, 6b, 7, 8a and 8b showthe complete assembly of the replaceable ink cartridge 627. The 

cartridge 627 is housed withm a thin wall casing 640. It has bladders or chambers for storing fixative 644, adhesive 

630, and cyan 631, magenta 632, yellow 633, black 634 and .inftued 635 inks. The ink bladders 631 to 635 and 

fixi.tive bladder 644 are suspended within the casing by a pin 645 which hooks the cartridge together. A single glue 

10 bladder 630 is accommodated in the base molding 637. This is a fully ecyc)able product with a capacity for printing 

and gluing 3000 pages (1500 sheets). 

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 pmnp 638 inside the printer via a hose 639. 'Ibis provides filtered air to 

the printheads to prevent ingress of micro particles into the Mmajet'DI printheads which may clog the nozzles. By 

15 incoipomting the air filter 636 within the cartridge 627, the operaticmal life of the filter is etreetively Jinked to the 

life of the cartridge. This ensures that the tilter is repJacecl together with the cartridge rather than relying on the 

user to clean or replace the tilter at the n:qujred intervals. By enfOicing the regular replacement of the air filter 636 

in this way, the operating conditions of the printheads can be better Controlled. Obviously, this in tum benefits the 

printhead rel~ and operational life of the printhead. 

20 The invention has been described herein by way of example only. Wolkers in this field will readily 

JeCOgDise many variations and modifications which do not depart from the spirit and scope of the broad inventive 

concept. 
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CLAIMS 

1. Arep1aceable cartridge for supplying consumable.material to an inkjet printer, the printer 

having: 

a printhead; 

5 means provide air to the print head; and, 

10 

binding means adapted to bind printed pages into a bound document; where.in. 
the replaceable cartridge includes: 

an air filter unit, sw:h that in use the air provided to the printbead is filtered by the air filter uni~ and 

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

2. A replaceable cartridge acCording to claim I wherein the air filter unit is capable of .removing 

mic::roscopic particles fivm the air provided to the printhead. 

3. A replaceable cartridge accmding 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 tilter airflow to the 

15 printhead. 

4. A replaceable cartridge according to claim I further adapted to supply the printer with cyan, 

magenta, yellow ink. 

S. A replaceable cartridge according to c1ahn 1 further adapted to supply 

black ink. 

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

Infrared ink. 

7. A replaceable cartridge according to claim 1 further adapted to supply 

fixative. 

8. A replaceable cartridge according to claim 1 further including an authentication device 

25 wherein the printer has a sensor adapted to recognize the authentication device and prevent nounal operation of 

the printer whenever the sensor fails to recognize the authentication device. 
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