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CARTRIDGE WITH IDENTIFIERS 

[0001] This is a Continuation-in-Part of 09/608,920 ?led 
Jun. 30, 2000 

FIELD OF THE INVENTION 

[0002] The present invention relates to cartridges contain 
ing identi?ers, and in particular to printer consumable car 
tridges containing identi?ers Which may be applied to 
printed media. 

CROSS REFERENCE APPLICATIONS 

[0003] Various methods, systems and apparatus relating to 
the present invention are disclosed in the folloWing granted 
US patents and co-pending US applications ?led by the 
applicant or assignee of the present application: The disclo 
sures of all of these granted US patents and co-pending US 
applications are incorporated herein by reference. 

6,374,354 PLT034Us 09/575,108 09/575,109 09/575,110 
09/607,985 6,398,332 6,394,573 6,622,923 6,747,760 
10/189,459 PECO11US 10/815,621 10/815,612 10/815,630 
10/815,637 10/815,638 10/815,640 10/815,642 10/815,643 
10/815,644 10/815,618 10/815,639 10/815,635 10/815,647 
10/815,634 10/815,632 10/815,631 10/815,648 10/815,614 
10/815,645 10/815,646 HYGOO8US HYGOO9US 10/815,620 
10/815,615 HYG012Us 10/815,633 10/815,619 HYGO15US 
10/815,614 10/815,636 10/815,649 10/815,609 10/815,627 
10/815,626 10/815,610 10/815,611 10/815,623 10/815,622 
10/815,629 10/815,625 10/815,624 10/815,628 10/409,876 
10/409,848 10/409,845 09/575,197 09/575,195 09/575,159 
09/575,132 09/575,123 09/575,148 09/575,130 09/575,165 
09/575,153 09/693,415 09/575,118 09/609,139 09/608,970 
09/575,131 09/575,116 09/575,144 09/575,139 NPAO19US 
09/575,186 6,681,045 6,678,499 6,679,420 09/663,599 
09/607,852 6,728,000 09/693,219 09/575,145 09/607,656 
09/693,280 6,766,942 09/693,515 09/663,701 09/575,192 
6,720,985 09/609,303 09/610,095 09/609,596 09/693,705 
09/693,647 09/721,895 09/721,894 09/607,843 09/693,690 
09/607,605 09/608,178 09/609,553 09/609,233 09/609,149 
09/608,022 09/575,181 09/722,174 09/721,896 10/291,522 
6,718,061 10/291,523 10/291,471 10/291,470 10/291,819 
10/291,481 10/291,509 10/291,825 10/291,519 10/291,575 
10/291,557 10/291,661 10/291,558 10/291,587 10/291,818 
10/291,576 10/291,589 6,714,678 6,644,545 10/291,379 
6,609,653 6,651,879 10/291,555 10/291,510 10/291,592 
10/291,542 10/291,820 10/291,516 NPA111US 10/291,487 
10/291,520 10/291,521 10/291,556 10/291,821 10/291,525 
10/291,586 10/291,822 10/291,524 10/291,553 10/291,511 
10/291,585 10/291,374 10/685,523 10/685,583 10/685,455 
10/685,584 10/757,600 10/804,034 10/793,933 10/853,356 
10/831,232 NPA15OUS 09/575,193 09/575,156 09/609,232 
09/607,844 6,457,883 09/693,593 10/743,671 09/928,055 
09/927,684 09/927,685 09/928,108 09/927,809 09/575,183 
09/575,160 09/575,150 09/575,169 NPKOO6US NPKOO7US 
NPKOOS US NPKOO9US 6,644,642 6,502,614 6,622,999 
6,669,385 10/322,450 6,549,935 NPNOO4US 09/575,187 
6,727,996 6,591,884 6,439,706 6,760,119 09/575,198 
09/722,148 09/722,146 09/721,861 6,290,349 6,428,155 
09/575,146 09/608,920 6,741,871 09/722,171 09/721,858 
09/722,142 10/171,987 10/202,021 10/291,724 10/291,512 
10/291,554 10/659,027 10/659,026 10/831,242 NPPO4OUS 
NPPO43US NPPO47US 10/659,027 09/693,301 09/575,174 
09/575,163 6,474,888 6,627,870 6,724,374 09/722,087 
09/722,141 09/722,175 09/722,147 6,737,591 09/722,172 
09/693,514 09/721,893 09/722,088 10/291,578 10/291,823 
6,768,821 10/291,366 10/291,503 10/291,469 10/274,817 
10/782,894 10/782,895 10/778,056 10/778,058 10/778,060 
10/778,059 10/778,063 10/778,062 10/778,061 10/778,057 
10/846,895 NPSO66US NPSO67US NPSO69US NPSO7OUS 
NPSO76US NPSO79US 09/575,154 09/575,129 09/575,124 
09/575,188 09/721,862 10/120,441 10/473,747 10/291,577 
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10/291,718 10/291,719 10/291,543 6,766,944 6,766,945 
10/291,715 10/291,559 10/291,660 10/409,864 10/309,358 
NPT022US 10/410,484 NPT024US 10/853,379 10/786,631 
10/853,782 NPTO4OUS NPTO41US NPT042US NPT043US 
NPTO44US NPW001US NPW002US NPW003US NPWOO4US 
NPW005US NPW008US 10/683,151 10/683,040 NPW012US 
NPW013US 10/778,090 09/575,189 09/575,162 09/575,172 
09/575,170 09/575,171 09/575,161 10/291,716 10/291,547 
10/291,538 10/291,717 10/291,827 10/291,548 10/291,714 
10/291,544 10/291,541 10/291,584 10/291,579 10/291,824 
10/291,713 10/291,545 10/291,546 NPX038US NPX039US 
6,593,166 10/428,823 10/849,931 NWAOOlUS NWA002US 
NWAOO3US NWAOO4US NWA005US 6,454,482 09/693,704 
6,527,365 6,474,773 6,550,997 10/181,496 10/274,119 
10/309,185 10/309,066 6,416,167 6,746,105 10/728,970 
10/728,784 10/728,783 6,536,874 6,666,544 

[0004] Some applications have been listed by their docket 
numbers, these Will be replaced When application numbers 
are knoWn. 

BACKGROUND OF THE INVENTION 

[0005] A number of systems have been proposed in Which 
a printed medium is imbued With an ability to support user 
interactions With a computer system. Such systems typically 
rely on coded data placed on or in the medium, ideally in 
inconspicuous or invisible form. The interactions are then 
typically mediated by a device capable of sensing and 
decoding the coded data and communicating the interactions 
to the computer system. The coded data can consist of one 
or more discrete barcodes, With each barcode identifying a 
hyperlink to related information. For eXample, the barcode 
can be a UPC barcode as described in US. Pat. No. 
5,978,773 “System and method for using an ordinary article 
of commerce to access a remote computer” C. HudetZ et 
al); it can also consist of a coded coordinate grid Which 
alloWs the sensing device to generate position information 
relative to the medium, as variously described in US. Pat. 
No. 5,051,736 “Optical stylus and passive digitiZing tablet 
data input system” E. Bennett et al), US. Pat. No. 
5,477,012 “Optical position determination” (O. F. Seken 
dur), US. Pat. No. 6,330,976 “Marking medium area With 
encoded identi?er for producing action through netWork” 
(M. Dymetman et al), and US. Pat. No. 6,502,756 “Record 
ing of information” (C. Faahraeus), as Well as in the present 
applicant’s granted and co-pending applications listed 
above. 

[0006] As described in the present applicant’s US. Pat. 
No. 6,457,883, it is advantageous to include unique identi 
?ers in the coded data, since this alloWs user interactions 
With different instances of the printed medium to be distin 
guished. This is true Whether the coded data directly iden 
ti?es one or more hyperlinks (or functions), or Whether the 
coded data identi?es one or more regions of the medium (or 
the entire medium). When the coded data includes a coor 
dinate grid, it may include one or more separate identi?ers 
to identify one or more regions of the medium to Which the 
coordinate grid applies, or the coordinate grid may be a 
fragment of a larger coordinate grid, thus implicitly identi 
fying one or more regions of the medium, eg as described 
in US. Pat. No. 6,502,756. 

[0007] When the coded data is printed onto the medium on 
demand, there exists the problem of allocating one or more 
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unique identi?ers to be included in the coded data. This is 
particularly a problem When the identi?ers are required to be 
globally unique but the printer does not have online access 
to a source of globally unique identi?ers. 

SUMMARY OF THE INVENTION 

[0008] In a ?rst aspect the present invention provides a 
cartridge including identi?er data that is indicative of at least 
one identi?er, the cartridge being con?gured for use in a 
printer capable of printing machine-readable coded data 
onto a surface, the printer including: 

[0009] 
[0010] 
[0011] a coded data generator for determining the at 

least one identi?er from the identi?er data and for 
generating coded data on the basis of the at least one 
identi?er; and 

[0012] at least one printing mechanism for printing 
the coded data onto a substrate. 

[0013] Preferably the identi?er data is indicative of a 
range of identi?ers. 

[0014] Preferably in the range is de?ned by a base iden 
ti?er and a count. 

an interface for receiving the cartridge; 

a reader for reading the identi?er data; 

[0015] Preferably the cartridge is con?gured to record 
consumption of identi?ers as they are used by the printer. 

[0016] Preferably the identi?er data is indicative of a 
range of identi?ers de?ned by a base identi?er and a count, 
consumption of the identi?ers being recorded by reducing 
the count. 

[0017] Preferably the cartridge further includes one or 
more reservoirs containing one or more of the folloWing 
substances: 

[0018] black ink 

[0019] coloured ink; 

[0020] infrared ink; 

[0021] ?xative; and 

[0022] adhesive. 

[0023] Preferably the identi?er data is indicative of suffi 
cient identi?ers to identify at least as many pages are as 
printable, on average, using at least one of the substances in 
the one or more reservoirs. 

[0024] Preferably the reader is an optical reader and the 
identi?er data is disposed on or in the cartridge in an 
optically readable form. 

[0025] Preferably the identi?er data is encoded in any of 
the folloWing forms: 

[0026] bar code; 

[0027] CD-ROM; 

[0028] DVD-ROM; and 

[0029] 
[0030] Preferably the reader is a magnetic reader and the 
identi?er data is disposed on or in the cartridge in a 
magnetically readable form. 

optically-readable data card. 
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[0031] Preferably the reader is a magnetic reader and the 
identi?er data is disposed on or in the cartridge in a 
magnetically readable form, and Wherein the printer 
includes a magnetic Writer for magnetically Writing or 
reWriting the count on or in the cartridge. 

[0032] Preferably the reader is electronic reading circuitry, 
and the identi?er data is incorporated in memory associated 
With the cartridge. 

[0033] Preferably the memory is non-volatile magnetic or 
solid-state memory 

[0034] Preferably the reader is electronic reading circuitry, 
the identi?er data is incorporated in memory associated With 
the cartridge, and Wherein the printer includes an electronic 
Writer for electronically Writing or reWriting the count in the 
memory. 

[0035] Preferably the identi?ers are encrypted in the iden 
ti?er data using an encryption key. 

[0036] In another aspect the present invention provides a 
method of using a printer to print machine-readable coded 
data, the method including the steps of: 

[0037] in the printer, obtaining identi?er data from a 
cartridge operatively positioned in relation to the 
printer, the identi?er data being indicative of iden 
ti?ers; 

[0038] 
[0039] printing the coded data 

[0040] Preferably the method further includes the step of 
recording, in or on the cartridge, consumption of the iden 
ti?ers. 

[0041] Preferably the method further includes the step of 
reporting, to a computer system, consumption of the iden 
ti?ers. 

[0042] Preferably the method further includes the step of 
reporting, to the computer system, Which identi?er or iden 
ti?ers have been used in relation to some or all of a print job 
processed by the printer. 

[0043] Preferably the method further includes the step of 
receiving an identi?er from the computer system as part of 
the print job. 

[0044] Preferably the method further includes the step of 
sending, to a computer system, some or all of the identi?ers 
obtained from the identi?er data. 

[0045] Preferably the method further includes the step of 
recording, in a computer system, that one or more of the 
identi?ers have been used. 

[0046] Preferably the method further includes the step of 
recording, in a computer system, an association betWeen one 
or more of the identi?ers and content of a page or document 
printed by the printer. 

[0047] In another aspect the present invention provides a 
printer for printing machine-readable coded data onto a 
surface, the printer including: 

[0048] an interface for receiving a cartridge, the 
cartridge having identi?er data that is indicative of 
one or more identi?ers; and 

encoding the identi?ers in coded data; and 
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[0049] 
[0050] a coded data generator for determining at least 

one identi?er from the identi?er data and generating 
coded data on the basis of the at least one identi?er; 
and 

[0051] at least one printing mechanism for printing 
the coded data onto a substrate. 

a reader for reading the identi?er data; 

[0052] Preferably the printer is con?gured to report, to a 
computer system, consumption of the identi?ers. 

[0053] Preferably the printer is con?gured to report, to the 
computer system, Which identi?er or identi?ers have been 
used in relation to some or all of a print job processed by the 
printer. 

[0054] Preferably the printer is con?gured to receive an 
identi?er from the computer system as part of the print job. 

[0055] Preferably the printer is con?gured to send, to a 
computer system, some or all of the identi?ers obtained from 
the identi?er data. 

[0056] Preferably the printer includes Writing means for 
recording, in or on the cartridge, consumption of the iden 
ti?ers. 

[0057] Preferably the printer is con?gured to report, to a 
computer system, consumption of the identi?ers. 

[0058] Preferably the printer is con?gured to report, to the 
computer system, Which identi?er or identi?ers have been 
used in relation to some or all of a print job processed by the 
printer. 

[0059] Preferably the printer is con?gured receive an 
identi?er from the computer system as part of the print job. 

[0060] Preferably the printer is con?gured to send, to a 
computer system, some or all of the identi?ers obtained from 
the identi?er data. 

[0061] Preferably the coded data includes the identi?ers. 

[0062] Preferably the cartridge includes at least one coded 
data ink reservoir containing coded data ink, the printing 
mechanism being con?gured to use the coded data ink to 
print the coded data. 

[0063] Preferably the identi?er data is indicative of a 
predetermined amount of the coded data. 

[0064] Preferably the predetermined amount is of an order 
of the amount of coded data the printer is capable of printing 
using the ink in the cartridge. 

[0065] Preferably the coded data ink is substantially invis 
ible to an unaided human. 

[0066] Preferably the coded data ink is absorptive in the 
infrared spectrum. 

[0067] Preferably the cartridge includes at least one visible 
ink reservoir containing visible ink, the printing mechanism 
being con?gured to use the visible ink to print visibly on the 
substrate. 

[0068] Preferably the printing mechanism is con?gured to 
print the coded data ink and the visible ink substantially 
simultaneously. 
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[0069] Preferably the coded data includes one or more 
tags. 

[0070] Preferably each tag is indicative of an identity of a 
document With Which it is printed. 

[0071] Preferably each tag is indicative of a location of 
that tag in relation to a document With Which it is printed. 

[0072] Preferably the reader is an optical scanner and the 
identi?er data takes the form of optically scannable infor 
mation on the cartridge. 

[0073] Preferably the identi?er data takes the form of a bar 
code. 

[0074] Preferably the reader is a magnetic scanner and the 
identi?er data is a magnetic pattern on the cartridge. 

[0075] Preferably the reader is electronic reading circuitry, 
and the identi?er data is incorporated in memory associated 
With the cartridge. 

[0076] Preferably the coded data is encrypted into the 
identi?er data using an encryption key, to impede extraction 
of the coded data from the identity data. 

[0077] Preferably the coded data is indicative of an iden 
tity of at least a region of the surface. 

[0078] Preferably the coded data is also indicative of at 
least one reference point of the surface. 

[0079] Preferably the base identi?er is an initial value to 
be used by the printer in an algorithm for generating the 
coded data. 

[0080] Preferably the identi?er data includes a base iden 
ti?er, the printer being con?gured to use the base identi?er 
in an algorithm for generating further identi?ers for the 
coded data. 

[0081] Preferably the algorithm is a recursive algorithm 
and the initial identi?er is used as a seed value for the 
algorithm. 

[0082] Preferably the recursive algorithm outputs a 
sequence of identi?ers upon Which the coded data is based. 

[0083] Preferably the sequence is pseudo-random. 

[0084] Preferably the base identi?er is a seed value for a 
linear feedback shift register (LFSR), the method including 
the steps of: 

[0085] loading the LFSR With initial data based on 
the initial identi?er; and 

[0086] generating identi?ers based on the contents of 
the LFSR as it is clocked. 

[0087] Preferably the printer is con?gured to record usage 
of ink, neW identi?ers only being generated until a prede 
termined amount of the ink is determined to have been used 
by the printer. 

[0088] Preferably the ink is provided in one or more 
reservoirs of the cartridge. 

[0089] Preferably the method includes the steps of: 

[0090] determining a base identi?er based on the 
identi?er data and generating some of the coded data 
based on the base identi?er; 
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[0091] determining subsequent identi?ers by incre 
menting or decrementing the current identi?er, and 
generating further coded data based on the subse 
quent identi?ers. 

[0092] Preferably the method includes the step of record 
ing usage of ink by the printer, neW coded data only being 
generated until a predetermined amount of the ink is deter 
mined to have been used by the printer. 

[0093] Preferably the ink is provided in one or more 
reservoirs of the cartridge. 

[0094] Preferably the method includes the step of over 
Writing each current identi?er With the neXt subsequent 
identi?er. 

[0095] Preferably the cartridge includes non-volatile 
memory and the overWriting step includes overWriting the 
current identi?er stored in the memory. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0096] FIG. 1 shoWs a perspective vieW of a Wall 
mounted printer; 

[0097] FIG. 2 shoWs a section through the length of the 
printer of FIG. 1; 

[0098] FIG. 2a shoWs an enlarged portion of FIG. 2 
shoWing a section of the dupleXed print engines and glue 
Wheel assembly; 

[0099] FIG. 3 shoWs a detailed vieW of the ink cartridge, 
ink, air and glue paths, and print engines of the printer of 
FIGS. 1 and 2; 

[0100] FIG. 4 shoWs a schematic block diagram of a 
printer controller for the printer shoWn in FIGS. 1 and 2; 

[0101] FIG. 5 shoWs a schematic block diagram of 
dupleXed print engine controllers and printheads associated 
With the printer controller shoWn in FIG. 4; 

[0102] FIG. 6 shoWs a schematic block diagram of a 
printer With ID data stored in the ink cartridge; 

[0103] FIG. 7 shoWs a schematic block diagram of a 
printer With ID data encoded on the surface of the ink 
cartridge; 

[0104] FIG. 8 shoWs a ?oWchart of a printer allocating the 
neXt ID from the ink cartridge, on receipt of print data; 

[0105] FIG. 9 shoWs a ?oWchart of a computer requesting 
the ID from the printer prior to sending print data; 

[0106] FIG. 10 shoWs a ?oWchart of a printer reading ID 
data from the ink cartridge and maintaining the ID allocation 
internally; 

[0107] FIG. 11 shoWs a ?oWchart of a computer main 
taining ID allocation after obtaining the ID data from the 
printer; 

[0108] FIG. 12 shoWs a ?oWchart of a computer main 
taining ID allocation after obtaining the ID data from the 
printer; ands 

[0109] FIG. 13 shoWs a class diagram of an object ID. 
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DETAILED DESCRIPTION OF PREFERRED 
AND OTHER EMBODIMENTS 

[0110] Note: MemjetTM is the trademark of Silverbrook 
Research Pty Ltd, Australia. 

[0111] In the preferred embodiment, the invention is con 
?gured to Work With the netpage system, as described in the 
present applicant’s granted and co-pending applications 
listed above. 

[0112] A netpage printer 601, an eXample of Which is 
described in more detail beloW, prints interactive pages 2014 
With visible graphic data and invisible coded data. The 
coded data for a region of a surface (eg the surface of a 
printed page) includes one or more identi?ers 210 for each 
region and a coordinate grid for each region. A coordinate 
grid may be a fragment of a larger coordinate grid, and may 
thus implicitly identify its corresponding region (or page), 
ie without an eXplicit region (or page) identi?er. Adescrip 
tion of the contents of the page 2010, corresponding to at 
least some of the graphic data, is stored on a computer 
system, indeXed by the corresponding region identi?ers (or 
the page identi?er). 

[0113] A user typically interacts With the page using a 
hand-held device, such as a pen device, Which is capable of 
sensing and decoding the coded data, and transmitting, to the 
computer system, data representing movement of the device 
relative to the coordinate grid. The computer system inter 
prets the movement data in relation to the stored description 
of the page, retrieved using the region (or page) identi?er 
accompanying the movement data. For eXample, the com 
puter system may interpret the movement data as a click of 
a button, a check of a boX, handWriting in a teXt ?eld, 
draWing in a draWing ?eld, or a signature in a signature ?eld. 
Alternatively or additionally, the coded data may identify 
interactive objects, such as buttons, hyperlinks and ?elds, 
directly, alloWing the computer system to interpret the 
movement data Without reference to a stored page descrip 
tion. 

[0114] As shoWn in FIG. 13, the identi?er 210 can be 
considered as a general object identi?er, Whether it identi?es 
a page, a region of a page, a speci?c object, or a speci?c 
item. In the latter case, the item identi?er 215 may corre 
spond to an electronic product code (EPC), consisting of a 
product identi?er 214 and a serial number 213. The product 
identi?er may correspond to a Universal Product Code 
(UPC). The product identi?er may consist of a manufacturer 
number 211 and a product class number 212. 

[0115] A netpage printer 601 comprises a controller 656, 
a printhead 350, and one or more replaceable ink cartridges 
2003. A netpage printer 601 utiliZes one or more print 
cartridges 2003 Which may contain black ink, colored ink 
(e.g. cyan, magenta, yelloW), ?xative, and adhesive 2005. 
Each cartridge 2003 typically incorporates a quality assur 
ance (QA) chip 761 Which contains information about ink 
characteristics and available ink volume, and Which is used 
to record ink consumption during printing to prevent print 
heads 350 from running dry and being damaged. 

[0116] The netpage printer 601 typically utiliZes invisible 
ink for printing coded data, in Which case at least one 
cartridge 2003 includes invisible ink. The invisible ink may 
be a near-infrared-absorptive ink. 
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[0117] It is advantageous for a netpage system to use 
unique identi?ers for identifying regions (or pages), to allow 
user interactions With different regions (or pages) to be 
distinguished by the system. This may apply to regions (or 
pages) With different descriptions, or to different instances of 
the same regions (or pages), or to different object (or 
function) identi?ers, or to different instances of the same 
object (or function) identi?ers. 
[0118] When all the participants of a netpage system are 
connected, it is a trivial matter to allocate identi?ers in such 
a Way as to guarantee global uniqueness. For example, a 
central database of identi?ers may be used. HoWever, When 
all the participants of a netpage system are not connected, 
the allocation of unique identi?ers presents a problem. For 
example, When netpage systems are deployed on multiple 
netWorks, it is desirable for identi?ers allocated Within any 
netWork to be unique across all netWorks to prevent acci 
dental misinterpretation by a computer on one netWork of 
input received via a page printed on another netWork. 

[0119] As shoWn in FIG. 6, to alloW allocation of globally 
unique identi?ers, identi?ers can be centrally allocated and 
stored in netpage cartridges 2003 during or after the car 
tridge manufacturing process. The QA chip 761 in a netpage 
printer cartridge 2003 provides a convenient non-volatile 
memory (in the form of a ?ash memory) capable of holding 
a range of unique identi?ers (examples of the QA chip are 
the subject of granted US. Pat. No. 6,374,354 and pending 
US patent application ?led May 27, 2004 entitled 
“Use of variant base keys With tWo entities (docket number: 
PLT034)”). Ideally, the cartridge 2003 Which contains the 
machine-readable ink 2005 used for printing coded data also 
holds the identi?er range. This alloWs the siZe of the 
pre-allocated identi?er range (or set) to be tuned to the 
maximum number of pages printable using the available 
volume of machine-readable ink. Another non-volatile 
memory in the cartridge can be used in place of the QA 
chip’s memory. 

[0120] As an alternative, a pre-allocated identi?er range 
(or set) can be provided to the printer separately from other 
consumables, eg in the form of a ?ash memory card, 
read-only memory (ROM) card, optical card, magnetic 
stripe card, smart card, or any combination of these. Such a 
card may of course come in any number of form factors, 
including a chip, a card, and cartridge. It is then practical to 
have a computer system 2009 on the netWork 2012, rather 
than a printer, manage identi?er allocation from the card. 

[0121] It Will be appreciated that the term “cartridge” is 
meant to encompass all conceivable form factors, and is not 
intended in a limiting sense except as to indicate an object 
Which can be inserted into a computer system 2009 or printer 
601 for the purposes of being read (and possibly Written), 
possibly but not necessarily in conjunction With the extrac 
tion of other consumable materials. 

[0122] As shoWn in FIG. 8, each time the netpage printer 
601 requires a unique identi?er, eg when it prints a page in 
response to print data received from a computer system, it 
reads the next available identi?er from the cartridge 2003, 
and increments the next available identi?er. This ensures 
that the same identi?er is only used once. In practice, this is 
advantageously done by Way of decrementing a count of 
available identi?ers relative to a static base identi?er. In the 
preferred embodiment, the printer 601 then communicates 
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the identi?er to the computer system 2009 to alloW the 
computer system to record an association betWeen the page 
description 2010 and the identi?er in an index 2011. If 
region (or page) identi?cation is implicit via a unique 
fragment of a larger coordinate grid, then the allocated (and 
communicated) “identi?er” consists of a range of tWo 
dimensional addresses, Where the range identi?es the coor 
dinate grid fragment and thus the region (or page). 

[0123] A number of schemes may be used to represent a 
collection of identi?ers. A range may be represented by a 
base identi?er and a count. The count may be omitted and 
the range may instead be limited by the physical ink capacity 
of the cartridge. A range or set of identi?ers may be 
represented explicitly. 

[0124] The identi?ers may also be generated algorithmi 
cally. For example, successive identi?ers may be generated 
recursively, by feeding back at least a portion of a current 
identi?er into an algorithm to generate the next identi?er. 

[0125] One Way of implementing recursive generation is 
by using a linear feedback shift register (LFSR). An LFSR 
of length k consists of k 1-bit stages numbered 0 to k-1. On 
each clock the content of stage 0 forms the next bit of the 
output sequence, the content of stage i is moved to stage i-1, 
and the neW content of stage is a feedback bit calculated by 
adding together modulo 2 the previous contents of a ?xed 
subset of the stages of the register (see MeneZes, A. J ., P. C. 
van Oorschot and S. A. Vanstone, Handbook of Applied 
Cryptography, 1997, CRC Press). 

[0126] A maximal-length LFSR produces as output a 
so-called m-sequence With a length of (2Ak)-1, in Which 
every possible non-Zero register value appears once before 
the sequence repeats. M-sequences are also knoWn as 
pseudo-noise (PN) or pseudo-random sequences, since they 
exhibit many of the general characteristics of noise Without 
actually being random. The characteristics and construction 
of PN sequences are discussed extensively in Golomb, S. 
W., Shift Register Sequences, Aegean Park Press, 1982. In 
practice, a collection of identi?ers can be represented by a 
base identi?er and optionally a count. The base identi?er 
then forms the initial contents of the LFSR. 

[0127] A number of schemes may also be used to record 
the consumption of identi?ers. The base identi?er may 
simply be incremented, decremented or re-Written. The 
associated count, if present, may be decremented. Alterna 
tively a usage count may be incremented. If the identi?er 
information is recorded in a read-only medium, then a 
separate usage count is useful. Usage consumption may also 
be physically recorded, eg by the length of a line or of a 
collection of marks incrementally recorded on the cartridge. 

[0128] The allocation of an identi?er from the cartridge 
2003 may, from the printer’s point of vieW, be decoupled 
from printing. The printer 601 may, for example, respond to 
a request from a computer system 2009 for one or more 
identi?ers, Which the computer system then allocates to one 
or more regions (or pages) 2010 prior to sending print data 
to the printer, as shoWn in FIG. 9. The print data may then 
include the identi?ers. Identi?ers allocated from a cartridge 
2003 may include identi?ers Which are used by the computer 
system 2009 to index document, page, region and object 
data, but Which are never included in coded data printed by 
the (or any other) printer. 
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[0129] The netpage print cartridge 2003 may provide 
identi?ers 2015 in another machine-readable form, such as 
in the form of an optical or magnetic encoding Which can be 
sensed and decoded by the printer. For example, the iden 
ti?er data 2015 may be coded in a linear or tWo-dimensional 
barcode 2007 on the surface of the cartridge, Which is read 
by a barcode reader 2008 embedded in the printer 601, as 
shoWn in FIG. 7. If the cartridge lacks re-Writable memory 
entirely (eg in the absence of QA-chip ?ash memory), then 
the printer 601 can maintain identi?er consumption data in 
its oWn memory 2006, or on its oWn disk 2013, as shoWn in 
FIG. 10, or on a computer system 2009 to Which it has 
access, or a computer system can maintain identi?er con 
sumption data 2013 for a cartridge 2003 to Which the printer 
601 provides it With access, as shoWn in FIG. 11. Although 
largely practical, these approaches have the disadvantage 
that if a partially-used cartridge is moved from one netpage 
netWork to another (or even from one printer to another on 
the same network), then duplicate identi?er usage may 
result. Alternatively, the printer 601 can maintain identi?er 
consumption data on the cartridge, but recorded in a differ 
ent manner to the identi?er data itself. For example, the 
identi?er data may be recorded in read-only form using any 
of the approaches described above, and the printer may read 
and Write (or re-Write) identi?er consumption data sepa 
rately, eg via a optical reader for reading consumption 
indicative marks or data on the cartridge and a printer (or 
other marking device) for printing (or otherWise placing) 
consumption-indicating marks or data onto the cartridge, or 
via a magnetic reader and Writer for reading consumption 
indicating data from and Writing consumption-indicating 
data to a magnetic medium on the cartridge. 

[0130] HoWever the identi?ers are stored in or on the 
cartridge, it is preferred that some form of encryption be 
used. Encryption prevents unauthoriZed tampering With the 
information stored on the cartridge, Which is important if it 
is desirable to keep the identi?ers globally unique across 
many printers and computer systems. Where the identi?ers 
have commercial value, encryption impedes unauthoriZed 
generation of unpaid-for identi?ers by end users. 

[0131] A suitable encryption scheme is a public-private 
key arrangement, Whereby the identi?er information on or in 
the cartridge is encrypted at some point during manufacture 
or distribution using a private key. The printer (or computer 
system) is provided With the public key corresponding to the 
private key, enabling it to decrypt the identi?er information 
from the cartridge prior to use. Alternatively, the identi?er 
information may be encrypted using a secret key also knoWn 
to the printer. 

[0132] Rather than being encrypted, the identi?er infor 
mation may be stored in the clear but may have an associated 
digital signature. The printer can verify the digital signature 
With respect to the identi?ers to thereby authenticate the 
identi?er information. The digital signature may have been 
generated during manufacture or distribution using a secret 
key or a private key, and the printer may verify the digital 
signature using respectively the same secret key or a public 
key associated With the private key. 
[0133] Whether the identi?er information is encrypted or 
digitally signed using a secret key, the secret key may be 
securely stored in a master QA chip embedded in the printer. 

[0134] An example of a netpage printer 601 is described in 
more detail beloW. 
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[0135] Netpage Printer Description 

[0136] Printer Mechanics 

[0137] The vertically-mounted netpage Wallprinter 601 is 
shoWn fully assembled in FIG. 1. It prints netpages on 
Letter/A4 siZed media using duplexed 81/2“ MemjetTM print 
engines 602 and 603, as shoWn in FIGS. 2 and 2a. It uses 
a straight paper path With the paper 604 passing through the 
duplexed print engines 602 and 603 Which print both sides 
of a sheet simultaneously, in full color and With full bleed. 

[0138] An integral binding assembly 605 applies a strip of 
glue along one edge of each printed sheet, alloWing it to 
adhere to the previous sheet When pressed against it. This 
creates a ?nal bound document 618 Which can range in 
thickness from one sheet to several hundred sheets. 

[0139] The replaceable ink cartridge 627, shoWn in FIG. 
3 coupled With the duplexed print engines, has bladders or 
chambers for storing ?xative, adhesive, and cyan, magenta, 
yelloW, black and infrared inks. The cartridge also contains 
a micro air ?lter in a base molding. 

[0140] Referring to FIG. 2, the motoriZed media pick-up 
roller assembly 626 pushes the top sheet directly from the 
media tray past a paper sensor on the ?rst print engine 602 
into the duplexed MemjetTM printhead assembly. The tWo 
MemjetTM print engines 602 and 603 are mounted in an 
opposing in-line sequential con?guration along the straight 
paper path. The paper 604 is draWn into the ?rst 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. 

[0141] The paper exits the ?rst MemjetTM print engine 602 
through a set of poWered exit spike Wheels (aligned along 
the straight paper path), Which act against a rubberiZed 
roller. These spike Wheels contact the printed surface and 
continue to feed the sheet 604 into the second MemjetTM 
print engine 603. 

[0142] Referring to FIGS. 2 and 2a, the paper 604 passes 
from the duplexed print engines 602 and 603 into the binder 
assembly 605. The printed page passes betWeen a poWered 
spike Wheel axle 670 With a ?brous support roller and 
another movable axle With spike Wheels and a momentary 
action glue Wheel. The movable axle/glue assembly 673 is 
mounted to a metal support bracket and it is transported 
forWard to interface With the poWered axle 670 via gears by 
action of a camshaft. Aseparate motor poWers this camshaft. 

[0143] The glue Wheel assembly 673 consists of a partially 
holloW axle 679 With a rotating coupling for the glue supply 
hose 641 from the ink cartridge 627. This axle 679 connects 
to a glue Wheel, Which absorbs adhesive by capillary action 
through radial holes. A molded housing 682 surrounds the 
glue Wheel, With an opening at the front. Pivoting side 
moldings and sprung outer doors are attached to the metal 
bracket and hinge out sideWays When the rest of the assem 
bly 673 is thrust forWard. This action exposes the glue Wheel 
through the front of the molded housing 682. Tension 
springs close the assembly and effectively cap the glue 
Wheel during periods of inactivity. 

[0144] As the sheet 604 passes into the glue Wheel assem 
bly 673, adhesive is applied to one vertical edge on the front 










