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reference.

BACKGROUND OF THE INVENTION
30 With the advent of the Internet has come the opportunity for the print media industry
to publish “on-line” rather than producing and distributing traditional paper based publications.
On-line publishing has a number of advantages. From the consumer’s point of view,
information is available on demand, information can be navigated via hypertext links,
information can be searched, and information can be automatically personalized. From the

35 publisher’s point of view, the costs of printing and physical distribution are eliminated and the




information is available on demand, information can be navigated via
hypertext links, information can be searched, and information can be
automatically personalized. Fromthe 35 publisher's point of view, the
costs of printing and physical distribution are elimnated and the -2
publ i cation becones nore attractive to advertisers as it can be targeted to
specific denographics and linked to product sites. On-line publication
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The invisible colorant is an additional consumable that must be supplied to the
printer. This adds to the number of interruptions to printer operation because of the need to
periodically replenish each of the conswmable materials as they deplete.

20
SUMMARY OF THE INVENTION

It is an object of the present invention to reduce the interruptions to a printers operation
caused by the depletion of material consumed by the printer. Accordingly, the present
invention provides a cartridge for a digital printer adapted to print information onto a media

25 substrate in a form that can be read by the human eve and a form that is invisible to the human
eye but readable to an optical reader device, the cartridge including:

a housing defining a plurality of storage areas wherein at least one of the storage areas
contains colorant for printing information that is visible to the human eye and at least one of
the other storage areas contains colorant for printing information in a form that is invisible to

30 the human eye but readable by the optical reader device.
Preferably the colorant for printing information in a form that is invisible to the human
eye but readable by the optical reader device is infrared ink.

In some preferred forms, the cartridge has a storage area for black ink.




a housing defining a plurality of storage areas wherein at |east one of the
storage areas contains colorant for printing information that is visible
to the human eye and at | east one of the other storage areas contains
colorant for printing information in a formthat is invisible to 30 the
human eye but readable by the optical reader device. Preferably the
colorant for printing information in a formthat is invisible to the human
eye but readable by the optical reader.3device is infrared ink. In sone
preferred fornms, the cartridge has a storage area for black ink. -3 In
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interact wi thpehwar bﬁgmated that by providing a cartridge in accordance with the present

invention, the ‘invisible’ colorant is replenished together with the “usual’ colorants thereby
reducing how frequently the printer operation is interrupted because of the depletion of a

20 consumable material. The invention has many applications in on-line publication of newspapers,
magazines, brochures and so on. The present invention will be described with particular
reference to the Applicant’s netpage system. An overview of this system is set out below. It has
been developed to allow a large number of distributed users to interact with networked
information via printed matter and optical sensors thereby to obtain interactive printed matter on

25 demand from high-speed networked color printers.

For this purpose, the Applicant has developed a range of netpage printers. Of these, the
wallprinter is designed to be wall mounted in the area where the user would normally first
consume the moming news such as in the kitchen or beside the breakfast table. In light of this, it
is expected that the wallprinter will be one of the most widely used of the netpage printers and

30 therefore it will be described in detail below to illustrate one specific embodiment of the
invention. However, it will be appreciated that this is merely one example of the invention,

which may be embodied in many other forms.



information via printed matter and optical sensors thereby to obtain
interactive printed matter on 25 demand from hi gh- speed networ ked col or
printers. For this purpose, the Applicant has devel oped a range of netpage
printers. O these, the wallprinter is designed to be wall nounted in the
area where the user would normally first consune the norning news such as
in the kitchen or beside the breakfast table. In light of this, it 1is
expected that the wallprinter will be-.ane of the nost wi dely used of the
net page printers and 30 therefore it will be described in detail belowto
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appreciated that this is nerely one exanple of the i1nvention, which may be
enbodi ed iHigure hyghowts hdonf threprgnarted viBRloEfhe BEBERIGPTI ON OF THE DRAW NGS Fi gure

1 shows a . front .three-quarter, vi ew of the |.lprinter; Figure 2 shows a
section tk#%ﬁ%%s Wégg%cna?ﬂ’r%ulghtﬁﬁgm (Tfprel“r'\a\ti\@lfl?t&izi gure 2a is an enl arged
porti on OfFigirgRy i€ aRerfidrgetl fogtion of BRuie@vhofing A ectitipbekeduppaxediprire agimes;s; 5

Figure 3 shows si npl e_ex ded vi of the wallprinter; Figure 4 shows an
expl oded 3{1]% ?’J?hot“ﬁé‘Si“?'ﬂl“’d‘ﬁ@?qeﬂ@‘@?ﬁ\ﬁ/ﬁ”@]ﬂﬁ@t@ shows three-quarter views of
the ink catigurd slg@ws afrbAPIddRA Gie®IPWR ik dahifi@R; quarter view of a single ink

bl adder; Figures 7a and 7b show | ateral and | ongitudi nal sections of the
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print engines; Figure 10 shows a front three-quarter view of the
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vi ew of,t he ' _ Laur ront three-quarter view
of t heq(\)/valh:l?%ﬁL ﬁgﬁeoys\(/‘iﬁ‘ltoﬁﬁ%é%é%P%ﬁf/g?@#&rogﬁ%%8%{}@%&%@’t’ renoved; Figure 13 shows
a sect i on Rgro®givvsiie i, nolend atheevedsupply hosgutoehelpting brpnvies;a rear t hree-quarter

T
t hr ee- di mEIgIr® NBdhows & YeapthredRuinidr @lcivat ehera@ttcal systéinfi gure 17 shows an
expl oded VI;igu% (1).{ shaml;\]rs !a tcn?trtlzr%gguarrrtgrd%{lavg ;of the wallprinter with the lower front cover
.15 removed; .
Figure 13 shows a section through the binder assembly;
Figure 14 shows a rear three-quarter view of the open glue wheel assembly;
Figure 15 shows a section through the binding assembly and the exit hatch;
Figure 16 shows a three-dimensional view of an interface module;
20 Figure 17 shows an exploded view of an interface module;
| Figure 18 shows a top three-quarter view of the media tray; and
Figure 19 shows a section through the top part of the printer.
DETAILED DESCRIPTION OF PREFERRED AND OTHER EMBODIMENTS
Note: Memjet™ is the trade mark of Silverbrook Research Pty Ltd, Australia.

25 In the preferred embodiment, the invention 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

30 interaction with, netpages. These are pages of text, graphics and images printed on ordinary
paper, but which work like interactive Web pages. Information is encoded on each page using
ink, which is substantially invisible to the unaided human eye. The ink, however, and thereby
the encoded information, can be sensed by an optically imaging pen (the netpage pen) and

\



Figure 18 shows a top three-quarter view of the nedia tray; and Figure 19
shows a section through the top part of the printer. DETAI LED DESCRI PTI ON
OF PREFERRED AND OTHER EMBODI MENTS Note: MenjetTMis the trade mark of

Si | verbrook Research Pty Ltd, Australia. 25 In the preferred enbodi nent,
the invention is configured to work with the netpage system an overview
of which follows. The systemis described in this specification to reduce
the need for external reference when atstenpting to understand the context
in which the preferred enbodi nents and aspects of the present invention

operate. Ip_l1: t he netpage systemrelies on the production
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network or to signal preferences to a network server. In oné enbodi nent,
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recorded on a netpa re aut omat y verl allow ng e-conmmerce
t ransact i omstibgeppbarse tmheg, offingtoh owbiteade. The pemis tyialpes qnd Rommukisatésn

conj unction w,t h.a_netpage inter, an |nternet-connected printing
appl i a?é:e SF%JFEI%‘(’)V%@T}IG(%‘F%?’?%&”%F“ WSB‘FF%'?{?&%? m%ﬂél jen i s wirel ess and
communi cat es 10 Eeadbadeypriniet felivhe, preibdiedlie opon dinthd, \HeRomlizdilictvspaparge radi o
|l i nk. The net page i nter delivers, riodically or on depand, personalized
nevis paper TSRS ColAlRES, Drockp apsLotids plliceass, ol mes AUPENAI D CAITBHE™ al |
wspap : . . ; :
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conmputer, the netpage printer 1s an appliance which can be, for exanple,
val | - mount@aele;) welopeunid adipesat finEsevidrethasiominagnens islipieonsumsd, segrisithed,
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househol d''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 interactivity of an interactive medium.
The netpage system is made considerably more convenient because of the functional
20  superiority of the netpage printers. At the heart of these printers are high-speed
microelectromechanical system (MEMS) based inkjet (Memjet™) printheads described in
various co-pending and co-filed applications from the list above. In the preferred form of this
technology, relatively high-speed and high-quality printing is made more affordable to
consumners. In its preferred form, a netpage publication has the physical characteristics of a
25 ftraditional newsmagazine, such as a set of letter-size glossy pages printed in full color on both
sides, 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 versions, tabletop versions, portable
30 versions, and pocket versions. Given the nature of the netpage system, it is envisaged that one of
the most commercially relevant forms of netpage printer wil! be the wall mounted version

referred to as wallprinter. For convenience, the present invention will be described in detail with

reference to this specific version shown in the accompanying drawings.
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printed at their point of consunption conbine the ease-of-use of paper with
the tineliness and interactivity of an interactive nmedium The netpage
systemis nade considerably nore conveni ent because of the functional 20
superiority of the netpage printers. At the heart of these printers are

hi gh- speed m croel ectronechani cal system (MEMS) based inkjet (MemetTM
pri nt heads described in various co-perdi ng and co-filed applications from
the Iist above. In the preferred formof this technology, relatively
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parti cul arsimgy ehpetmt@tbt: dront of the wallprinter 600.
Figures 10 and 11 show the wallprinter electrical system in isolation. A flexible
20 printed circuit board (flex PCB) 611 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.
25 Printed, bound documents 618 exit through the base of the wallprinter 600 into a clear,
plastic, removable collection tray 619. This is discussed in greater detail below with specific
reference to Figure 15.
The wallprinter 600 is powered by an internal 110V/220V power supply
620 and has a metal mounting plate 621 that is secured to a wall or stable vertical surface by
30 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 a screw, which locates the chassis

molding 606 to the plate 621 at one position behind the media tray 607.



Figures 13, 14 and 15. Referring to Figures Ito 9, the wallprinter 600
consists of a main chassis 606, which accommobdates all maj or conponents
and assenblies. As best shown in Figure 8, it has a 15 pivoting nmedia tray
607 on the front upper portion, which is covered by a front nolding 608 and
handl e nol di ng 609. The front nol ding 608, handl e nolding 609 and | ower
front nolding 610 can vary in color, texture and finish to make the
product nore appealing to consuners. Tlrey sinply clip onto the front of
the wal |l printer 600. Figures 10 and 11 show the wal |l printer electrical
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management, internal/external data connectors and a QA chip.
- Figure 8 shows the front hatch access to the paper 604 and the ink cartridge 627.

20 Referring to Figure 18, paper 604 is placed into a hinged top tray 607 and pressed down onto a
sprung platen 666. The tray 607 is mounted to the chassis 606 via hinges 700. Each hinge has a
base, a hinge lever and a hinge side. Pivots on the base and paper/media tray 607 engage the
lever and side such that the paper/media tray 607 rotates in a manner that avoids kinking the
supply hoses 646.

25 The paper 604 is positioned under edge guides 667 before being closed and is
automatically registered to one side of the tray 607 by action of a metal spring part 668. An ink
cartridge 627 connects into a pivoting ink connector molding 628 via a series of self-sealing
connectors 629. The connectors 629 transmit ink, air and glue to their separate locations. The
ink connector molding 628 contains a sensor, which detects a QA chip on the ink cartridge and

30  verifies identification prior to printing. When the front hatch is sensed closed, a release
mechanism allows the sprung platen 666 to push the paper 604 against a motorized media pick-
up roller assembly 626. 4

Figure 4, shows the complete assembly of the replaceable ink cartridge 627. It has



as a network printer. Figure 17 shows the expl oded assenbly of the nodul e
625. The interface nodule PCB 651, (with gold contact edge strips) plugs
directly into the main wallprinter PCB 10 612 via an edge connector 654.
The different connector configurations are accommodated in the nodule
design by use of a tool insert 652. Finger recesses 653 on either side of
the nodul e 625 allow for easy manual insertion or renpval. Turning to
Figure 19, the main PCB 612 is attacheg-to the rear of the chassis 606. The
board 612 interfaces through the chassis nolding 606 to the interface
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“Che conpl oths Siggl gl bfaddier oo is apbapmancate inths Page piRkhng GigeTnis & flly Teeyglablg
bl addets QrodubawEeS Gapidty fertRintinganlighatid 3080 fégfés (136hgskve 630, and cyan 631,
- magenta 632, yellow 633, black 634 and infrared 635 inks. The cartridge
627 al so cont ai Refesring teFeguggs2, 34 1.4l andsH thepmaiorizad medip piskwg r@lgyassengbly hown
In Figure ge phdhes ik ppQnddt birdct) B6h tR3Redid 6 do? 08 a PhreP sé@bor (not shown) on the
first print engine 602 into the duplexed MemjetIM printhead assembly.
Two Memjet T print engines 602 and 603 are mounted in an opposing in-line
20 sequential configuration along the straight paper path. The paper 604 is drawn into the first print
engine 602 by integral, powered pick-up rollers 626. The position and size of the paper 604 is
sensed and full bleed printing commences.
- Fixative is printed simultaneously to aid drying in the shortest possible time.
As best shown in Figure 2a, the MemjetIM print engines 602 and 603 include a
25  rotary capping, blotting and platen device 669. The capping device seals the Memjet M
printheads 705 when not in use. It uncaps and rotates to produce an integral blotter, which is
used for absorbing ink fired from the printheads 705 during routine printer startup
maintenance. It simultaneously moves an internal capping device inside the MemjetTM
printhead 705 that allows air to flow into the protective nozzle shield area. The third rotation
30 of the device moves a platen surface into place, which supports one side of the sheet 604
during printing.
The paper exits the first Memjet 1M print engine 602 through a set of powered exit
spike wheels (aligned along the straight paper path), which acts against a rubberized roller.



air punp 638 inside the printer via a hose 639. This provides filtered air
to the printheads 705 5 to prevent ingress of mcro particles into the
Menj et TM pri nt heads 705 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. Furthernore, the adhesive and infrared ink are replenished
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agai nst a wheblféi ﬁlzet@ghrthd ﬂrrmt of the molded housing. Tension springs 685 close the assembly
and effectively caps the glue wheel 681 during periods of inactivity.
20 As the sheet 604 passes into the glue wheel assembly 673, adhesive is applied to one
vertical edge on the front side (apart from the first sheet of a document) as it is transported down
into the binding assembly 605. It will be appreciated that this arrangement applies adhesive to
each page during printing so that the paper movement through the printer is not interrupted or
stopped at a separate gluing station. This increases the printer speed, however, it requires that
25 the pages move through the printer in “portrait” configuration (that is, in a direction parallel to
the long edges). This in turn requires the paper iray, binding station and collection station to be
in a portrait configuration. This may make the overall length of the printer too great to
conx?eniently fit into areas having limited space. In these situations, the media tray, binding
station and collection station can be arranged in a “landscape” orientation (short sides parallel to
30 paper movement) to shorten the length of the printer. However, the gluing assembly must still be
able to apply glue along the long side of the pages. In this version of wallprinter (not shown), the
adhesive is applied to the longitudinal edge of each page with a reciprocating glue strip.

The “portrait” binder assembly 605 is best shown in Figure 13. It has a metal support



-9 These spi ke wheels contact the "wet' printed surface and continue to
feed the sheet 604 into the second MenjetTM print engine 603. This second
print engine 603 is nounted the opposite way up to the first in order to
print the underside of the sheet 604. 5 As shown in Figures 2, 2a, 9, 13
and 14, the paper 604 passes fromthe duplexed print engines 602 and 603,
into the binder assenbly 605. The printed page passes between a powered
spi ke wheel axle 670 with a fibrous suppert roller and another novable axle
with spike wheels and a nonentary action glue wheel 673. The novabl e
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The cabie 693 is sprung to allow for positive pressure to be applied to the previous
sheet to aid binding. Furthermore, the angled platen 689 is shallower at the top than at the
20  base in order to support the document 618 in an over axis configuration.
A sensor (not shown) operatively connected to the control of the stepper motor, may
be used to determine the position of the last page bound to the document to allow the platen to
accurately adhere the next page to it.
A paper tapper 643 knocks the sheet 604 to one side of the binder 605 as it is
25 transported across to the angled platen 689. The main PCB 612 controls motors 695, 696 and
697 for the cable winder shaft 694, the tapper 643 and the exit hatch 690 respectively.
When a document 618 is bound and finished, the powered exit hatch 690 opens. A
témper sensor (not shown) is provided to detect document jams or other interference acting to
prevent the exit hatch 690 from closing. The tapper 643 also tap aligns the printed document
30 618 during ejection out of the binder 605 into the collection tray 619. Plastic foils 698 on the
lower front molding 610 work together with the hatch 690 to direct the finished document 618
to the back of the collection tray 619 and feed any further documents into the tray without

hitting existing ones. A plurality the flexible foils may be provided, each having different



30 paper novenent) to shorten the length of the printer. However, the
gluing assenbly nust still be able to apply glue along the | ong side of
the pages. In this version of wallprinter (not shown), the adhesive is
applied to the longitudinal edge of each page with a reciprocating gl ue
strip. The "portrait" binder assenbly 605 is best shown in Figure 13. It
has a netal support chassis 686, a sprung nol ded bi nding platen 687 that
runs on four traverser rods, a nolded-ipngled platen 689 which supports the
docunent 618 after the sheet 604 has been noved across, and an exit hatch

690 with g
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action of WigiHohobfdph G8meRASspirA aﬁmoﬁ@mhmgadtlh&w&oﬁ&ﬁ@pt the next
printed 10 sheet. A single operating cycle of the reciprocating platen
takes | ess than 2 seconds. The binding assenbly 605 bi nds pages one by one
into a bound docunent, thereby producing bound docunents w thout
significantly adding to the tinme taken to print the separate pages of the
docunent. Furthernore it applies the adhesive directly prior to pressing it
against the previous page. This is nore effective than applying adhesive
to the rear of each page and 15 sequentially pressing each page to the

' subsequent page because any interruption in the printing, process such as
repl eni shing the paper supply may all ow t he adhesive applied to the | ast
adhered page to deteriorate and becone | ess effective. The cable 693 is
sprung to allow for positive pressure to be applied to the previous sheet
to aid binding. Furthernore, the angled platen 689 is shallower at the top
than at the 20 base in order to support the docunment 618 in an over axis -
configuration. A sensor (not shown) operatively connected to the control of
the stepper notor, nmay be used to determ ne the position of the |ast page
bound to the docunent to allow the platen to accurately adhere the next
page to it. A paper tapper 643 knocks the sheet 604 to one side of the

bi nder 605 as it is 25 transported across to the angled platen 689. The
main PCB 612 controls nmotors 695, 696 and 697 for the cable w nder shaft
694, the tapper 643 and the exit hatch 690 respectively.



When a docunent 618 is bound and finished, the powered exit hatch 690
opens. A tanper sensor (not shown) is provided to detect docunent jans or
other interference acting to prevent the exit hatch 690 from cl osing. The
tapper 643 also tap aligns the printed docunent 30 618 during ejection out
of the binder 605 into the collection tray 619. Plastic foils 698 on the

| ower front nolding 6 10 work together with the hatch 690 to direct the
fini shed docunent 618 to the back of -ihe collection tray 619 and feed any
further docunments into the tray without hitting existing ones. A plurality
the flexi bfeaiMs:| s may be provided, each having different -11 lengths to
acconnndate docunent s haV|n% di fferent page sizes. The collection tray 619
is ol dedli n & FEEKeRfosa fisdal prgtepadapted mrl%qum@hwmm@mﬁ@&bs@t%@m ain
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nunber rinted pages. 2. cart ge according to c¢larm rein the
colorant f tI$MWﬁbkﬁgﬂnhwmmwa@beheuhbhbfdwmpuwmaﬁdmdswmmhﬁﬁbhdnmn t he hunman
eye but readable by the optical reader device is infrared ink. 15 3. A
cartridge according to claim2 wherein one of the storage areas is for
bl ack ifk.3.4. Acaarlpe acdgeingtedaiti Dghdréin ohdMhestorhieraddan istiteblaoiiidld | dge
further includes storage areas for cyan, nmagenta and yel |l ow i nk.

4. A cartridge according to claim 3 wherein the cartridge further includes storage areas for

cyan, magenta and yellow ink.

20 5. A cartridge according to claim 4 wherein the cartridge further includes a storage area for
ink fixative.

6. A cartridge according to claim 1 wherein the housing includes a hollow thin walled
casing having a closed, blind, end and an open end, the casing adapted for engagement with a
25  cover at its open end; and,
the storage areas are bladders wherein a separate bladder is provided for each different

type of colorant used.

7. Acartridge according to claim 6 wherein the bladders have discharge nozzles and are
30  adapted to be suspended from one end of the casing such that, in use, the colorant and adhesive

are fed to the nozzles.



20 5. A cartridge according to claim4 wherein the cartridge further
includes a storage area for ink fixative. 6. A cartridge according to
claiml wherein the housing includes a hollow thin walled casing having a
cl osed, blind, end and an open end, the casing adapted for engagenent with
a 25 cover at its open end; and, the storage areas are bl adders wherein a
separate bl adder is provided for each different type of colorant used. 7.
A cartridge according to claim6 wherelh-the bl adders have di scharge
nozzl es and are 30 adapted to be suspended from one end of the casing such

t hai . idn use, Agla@trﬁ@tt Qib@r{dh_g@%lai\;\ﬁﬂﬁ@ﬁéréﬁﬁ thﬁ%'[ffl&@%‘ebﬁ)vfdg@wﬁﬁ)ﬁééﬂd%?%r - _]-f’h8 A
cartridge accor.di o claim ei e bl adders_are provided with nmeans
for suspent |err11cqgln hgrrlhﬁformoan? A G’SFW‘“&%SHQ] thﬁcﬁs}‘?ng%@Wnﬁ tﬁgﬂlggﬁl&rg adj acent the

blind end. 9. A cartridge according to claim9 wherein the cover includes
means to ppsity s Jor _engagenent . with correspondi ng nozzl es
in the pr Pjr?]t erA 93&116&?%&08%9 {ﬁgi%%églglmadz:vg%erre P%ﬁ%? o" (‘:ch']l\%ﬁ rie%érpé?flﬁoq & cartridge

i s forned roezen foaygadeadohtevithmatresppadisg nokBleslih the/priv@it ri dge according to claim
1 further including a storage area for-adhesive.

10. A cartridge according to claim 1 wherein the cartridge is formed from recyclable

materials.

170 11. A cartridge according to claim 1 further including a storage area for-adhesive.



