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2000: PCT/AU00/01108, PCT/AU00/01110 and PCT/AUQ0/01111. The disclosures of these co-pending

30 applications are incorporated herein by cross-reference.
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mati on an S a ke nmouse racbII)
joystick, etcPCT/aPOX/MHTH; thTQWQQ'fO@WﬁatHC@M@ﬁ’GOﬁmt B€Héﬂp%@5% tIFCTf/NéDO@Sﬁﬁut er

system Wi | Sbcﬂﬂ@bo/@ﬁsﬂ nécay AeR0ise, FewRNUobbessh,t PEEAUEH/GESN ebor Rudologssand

non- portabl e. _| nf orrratlon rlnt n t nor e
portabl e t hanPFHABPHRE0r’ ’2@@ d’&ng&@g[%ﬁ%?eP ﬁéﬁ@s&’ I—é S@&’Oﬁ{}ﬁi i ke
a keyboard or Pmsreolowqoemmqupm FEMeYUADIY595,a BT AUDROME, | PATYAU@/00FH7er act
Wt ysconput er papll¥idSes, BOF A BB AR KBRS, anélltg'/,&lﬁdaioﬁﬂh type of term nal
arrangenent i nposes a nunber o |mtat| ons. home environnent,

f or exanpirgs di®Reurs: BEhIDEoPIRIehg lapplibdtionsGfetincalporated Ryeity erofsaeftredchat t er m nal s
and ancillary equipment (printers, scanners, etc) are usually, by

necessity installed in a faC|I|ty speC|f|caIIy organi zed to
ACKGROUND

Presently, a user of a networked computer system typically interacts with the system via a local

computer terminal (e.g. a personal computer) using a monitor for displaying information and a control device,

30 such as a keyboard, mouse, trackball, joystick, etc, for inputting information and interacting with the computer
system. Whilst such an interface is powerful, it is relatively bulky and non-portable. Information printed on

paper can be easier to read and more portable than information displayed on a computer monitor. However,

unlike a keyboard or mouse, a pen on paper generally lacks the ability to interact with computer software.

For many applications, the typical type of terminal arrangement imposes a number of limitations. In
35 the home environment, for example, one encumbrance is brought about by the fact that terminals and ancillary

equipment (printers, scanners, etc) are usually, by necessity, installed in a facility specifically organized to



WO 02/ ~2'1~Il -3 PCT/A 11011/111.1~B accommpdate the network term nal, such
as the hone offi ce Hence, to access the termnal, the operator nmust nmake a
del i berat ¢, ﬁif , meke use of the dedicated facility, e.g.pcdiPaGifsisst he
hone offi ce. 11| s does not lead to a natural integration of conputer system
use into other nore general functions of the donmestic arrangenent. It would
be nore desirable if a user was able to 5nteract with the network term nal
incidentally rather than 5 deI i berately. "Furthernore, conventional network

t erm nal s acthrioti@ntbe afiwationgptiiab such mscthd Hoae yifieq) HiepaBmiceas e teyypial &k byerathe siugned

and packa f r 0 ons,
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t he appara i ncl udi ng: an appliance for storing and cooling produce for

" use bg f# nce user; and a printer device integrated into said

appl i ance the Rihah&E, ch‘%du&%l &ﬁ&oﬂ&er&ﬂk@l@ Hdliad éfcb@;uﬁéF &Bﬂi}?%ﬁmr@ar\é"gb@a@a' d

net wor k conput er system printer device Incl rinter

oper abl e t&siged agd @fkaﬁféagﬂ ffaﬁé"hf!a i @ilord ey Sekiep fiyp ﬁﬁpgsﬂleflsf?é@ Wik cagdsrdut er
system angkrdfbie toRbhshevalua@ydpee. bei ng configured to receive indicating data
froma sensing device operated by an appliance user, the sensing device,
when pl aced in an erative position relative to said at |east one form
sensi ng th@MW&&WWﬂ%N According to the invention |n a second aspect,
thergpis provi n ol.in guce

appl | ance i ncl ugccor N %%% l%ve" %gfn aq{m? CE’ l.thggés%?‘ﬁ"edc? a%l on lf"ﬁ lmeracpor“é"\}tihées a
means wher@wrhmepmﬁmmﬁhq@Parlﬁﬂﬁmcmélegaabi lity can be i ncorporated into a
comonly used ho onestic refrlgry tor. Such an

t
appliance is geaﬁ'z}’%‘la'?cgfoé%t%'g?é"éd?fo?q’(%{m%'ﬁ6 TSRY PARYESRYTY s a part of the

day-to-day actiajrnledevRE mtzgma@rn&, b asdnﬁmbtmeqﬁml Rvicd H?,mt' B%réé@ipaﬁtuc&meaable
environnent, the kitchen, and nnre%ﬁpx)artlcu arly the ki f chen refrlagerator

can be r eg‘ﬁf“d@‘& negwork cqmpptsy SYSi Hhe PR deyiee pgledins apf'ﬂ‘é’ e ARcraBl I RyBY B eRst e

af f orl@s t hiernc agiadaed fromy siid nétakre cadpantBge, afd hé eridd qahgesbemglcomgm—ai &ndceive
Icﬁ%lr 3'e'szte lianga&aka%mOJ se&hdéf%e\g&p 'erQIQaCtE% an ésmﬁcg 'uélg'ul}’ei slenzsﬁg dé)wcg%&% 1ace&’ .en”atn' ‘r’rg
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net wor k, smuahceathe tfpbankaitaduding bn intgfal penta. physi cal entity, the interactive

2 or err ed ar r S GERERD. bep BBy BB CELe Sk CAPLEPSEG b ST or
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i nt eract t . - i bl e preferably,
but not e\;vgﬁ(tﬂgllg {l;}glﬁ%?mgﬁtag{ !he VItOSI gfc‘é@@%&fﬁ%ﬁs 0? er eﬁgélognabl ing it to
be machi ner eadaialtie diidests u-bﬁfoarﬂ&nt alle! WitclieRVdn8 intdkeCpattRulbdiethd) kitdheh refyigeratdthenfvar m

may al so i ngalr&ég & & #oc?all ;t?(lmﬁ fé“%&%} %‘ke %M/.'entc oq therefore affords the capability to take advantage of the

25 physical size and centralized location of this appliance.

Accordingly, the present invention involves the use of a system and a method which utilizes one or
more forms capable of interacting with a computer system. Whilst this method and system may be used in
conjunction with a single computer system, in a particularly preferred form it is designed to operate over a

computer network, such as the Internet.

30 As a physical entity, the interactive form is disposed on a surface medium of any suitable structure.
However, in a preferred arrangement, the form comprises sheet material such as paper or the like which has
the coded data printed on it and which allows it to interact with the computer system. The coded data is
detectable preferably, but not exclusively, outside the visible spectrum, thereby enabling it to be machine-

readable but substantially invisible to the human eye. The form may also include visible material which
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as the application or purpose of the form and which visible information
may be regisifhesd or correlate in position with the rel evqﬁi{r/m(gyg@ﬂscoded
data. The system al so i ncludes a sensing device to convey ta fromthe
formto the conputer system and in sone instances, to contribute

addi tional data. Again, the sensing device may take a variety of forns but
is 5 preferably conpact and easily portable. In a particularly preferred
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batteries, m‘é‘éﬁas‘}ééf%’@éﬁlasﬁcﬂmﬂ?rl“‘é‘ NOFQGRE robust |y accepts coffee spills or

the like, and '§cc&& délﬁl?rl Ep%geﬁbﬁp@ﬁﬁgkéﬁt m@Hﬁoﬁﬂﬁd’vm xﬁethotipﬁmd§¥§4n§mual 4sOWS
for hand-draw n and-writing be captured ch ds 30 greater
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to the acc I'S a sc
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30 greater richness of expression than input via a computer keyboard and mouse.

BRIEF DESCRIPTION OF DRAWINGS

Preferred and other embodiments of the invention will now be described, by way of non-limiting

example only, with reference to the accompanying drawings, in which:

Figure 1 is a schematic of a the relationship between a sample printed netpage and its online page

35 description;



-5 PCT/ AU 011/ (11448 Figure 2 is a schematic view of a interaction between
a net page pen, a netpage printer, a netpage page server, and a netpage
applicati qy§fu&ar: Figure 3 illustrates a collection of nRYPAGRSARVErS
and printers Interconnected via a network; Figure 4 is a schematic view of
a high-level structure of a printed netpage and its online page 5
description; Figure 5a is a plan vieM/sanﬁng a structure of a netpage tag;
Figure 5b is a plan view showi ng a rel ati'onship between a set of the tags
shown i n Fi gur Figoa 2asukciembticeried ob4 inwiaction bftwan medypeagen, s ecsigngringe w nomee pret he
formof a o el is a plan view showing an alternative
structureSﬁg;gﬂﬁgTﬁgggm@ggghﬁaggigure 6b is a plan view showi ng a
" rel ationshi p bedgsrRanusraeeh coltbetibr 6 nétpags seBla® Wl prifters in@ttothe@al vivadhetdvorki el d of
view of a netpage sensing device in the formof a netpage pen; Figure 6C is
~a plan view shd¥siviegt Bre shemalirgierent 2 bish-feval strysfurer ¢fer pringgd netrsovand ¥ qoiieUPAEe 6a
wher g t ar getgptf;e shared between adjacent tags; Figure 6d is a plan view
showi ng the interleaving and rotation of the synbols of the four codewords
15 of the tag $ipowsaisn plkn gew @odiag a dngure of adetpge mgif | owchart of a tag i nage
processi ng and decoding algorithm Figure 8 is a perspective view of a
net page pen andguesPAsARI Vﬂ”éﬁ“ﬁ"éﬁg’-@@%@f'%“ﬂ"&‘] "ds-eg?f thei 285 SR & Figereia Bl d s
a per spectieMef axpdfaciaphgy/ ietitig dévice hdfeinpe g eetpespes;hown in Figure 8; Figure 10
is a schematic bl ock diagramof a pen controller for the netpage pen shown
in Figures 8 2diss®a g2 plp yeit doving ngltenatixg psee efg setRAeesiof a wal | - mount ed
net pgge printerg Figure.l2.is. a.sect] . h ' ge
printer of Fi glFrigemel o ﬁ]ad]uvfeg sﬁwe{"% asre%ﬁ&éh?ﬁ]baervg%da %g(ﬁt#eg%g%@wﬁgngﬁd%nge %%B(PQ
showi ng a fisldef viomofametpagesepping device i thy form of 8 peipagemsmand gl ue wheel assenbly; 25
Figure 13 is a detailed view of. the ink cartrid ink. ait and gl ue paths,
end print eng St P Hapl® HEY Ryt BramARpS D e offasess Moo BT pfet FrafE "V
a schenut iae shdrgidktwelinadipamtag$; a printer controller for the netpage printer

shown in Figures 11 and 12; . . i
Figure 6d is a plan view showing the interleaving and rotation of the symbols of the four codewords

15 = of the tag shown in Figure 6a;
Figure 7 is a flowchart of a tag image processing and decoding algorithm;
Figure 8 is a perspective view of a netpage pen and its associated tag-sensing field-of-view cone;
Figure 9 is a perspective exploded view of the netpage pen shown in Figure 8;

Figure 10 is a schematic block diagram of a pen controller for the netpage pen shown in Figures 8
20 and 9;

Figure 11 is a perspective view of a wall-mounted netpage printer;
Figure 12 is a section through the length of the netpage printer of Figure 11;

Figure 12a is an enlarged portion of Figure 12 showing a section of the duplexed print engines and

glue wheel assembly;

25 Figure 13 is a detailed view of the ink cartridge, ink, air and glue paths, and print engines of the

netpage printer of Figures 11 and 12;

Figure 14 is a schematic block diagram of a printer controller for the netpage printer shown in

Figures 11 and 12;

Figure 15 is a schematic block diagram of duplexed print engine controllers and Memjet™ printheads

30 associated with the printer controller shown in Figure 14;
Figure 16 is a schematic block diagram of the print engine controller shown in Figures 14 and 15;

Figure 17 is a perspective view of a single Memjet™ printing element, as used in, for example, the netpage

printer of Figures 10 to 12;



Figure 15 is a schematic bl ock di agram of dupl exed print engine controllers
and Menj et TM printheads 30 associated with the printer controller shown in
Figure 14wd:(ng‘%;% 16 is a schematic bl ock diagram of the pdrycBigispe
controller shown in Figures 14 and 15; Figure 17 is a perspective view of a
single MempetTM printing el ement, as used in, for exanple, the netpage
printer of Figures 10 to 12; WO (12/129S11 PCT/ AU I (1/111~-48 -6 Figure
18 is a perspective view of a snmall part of an array of MenjetTM printing
el ement's; Fi gurigud® ii Spedp&ave vas oD snpR pa&QE el drta@ of N@Ma™ipkihting bleradnisng t he
operating cycle of the MenmjetTM printing el ement shown in Figure 13; Figure
20 is a perspeBiry® isiaswicopf persgdstivetvieye fiyaiatinggthe @e@@wlﬁt’ﬁhwgm@?ﬁwtmg

" printheadg,pn ﬁh%rigFiZL;e {s a sinple exploded view of the wallprinter; Figure
22 is an epro ed viéew of the ink cartridge; Figure 23 is a front

t hr ee- quart er Fpeyews a pespecapatewvedihart feg@sn offaipgaewiithMenijs™ rifithead t
“three-quarter view of the electrical systemof the printer; Figure 25 is a
rear 3t hr ee- quaFiguse 20 etimpl¢ explededdiew et the Wallpringgfist em 10 Figure 26 is a section
through the bipder, assen I%avig&%enk%zmildse,a rear three-quarter view of the
open gl ue wheel TRELERBIFPOLT §ur € U6 a%%ect i on through the bindi ng
assenbly and t Bgu@xd it a hok Ghe-qRk@Wicd oRfe bpn AediRy! Nr ee- quarter view of the
nmedia tray; Figure 30 is a section through the top part of the printer; 15
Figure 31 is aFipee ¥oeeironydregiqewierofewal hesflecirigadsysteavof (hapintgsor at i ng a net page
printer, in accordance with the gresent i ntion; Figure 32 is a

i nv
perspective vi BEHHE i B P Iugs ?‘%?fﬂl?feleﬁf“ﬁﬁsryéteré‘l with an open consumabl es

acc hatch; Rl QU@ 33ctod tfolbhRGRL d¥folyl ew of the refrigerator of Figure
31 showing a thérnmal sensor, and 20 network and power connections; and

Fi gure 34 is argiroshis s eatithresimhrtey viemofaife opdnezlue @heel geméllyor of Figure 31.
DETAI LED DESCRI PTI ON OF PREFERRED AND OTHER EMBCDI MENTS Note: MenmjetTMis a
trade nark of Hewedtipp setionuughhebindmggsserpbly andtheexithalcly | n the preferred

enbodi nment , thg. lilrgy@igg%gmge%u%gﬂ)‘iéwgmhggm& Telt k with the netpage networked
tarl

25 conputer sys'lgem a ed overview of which follows. It will be
appreci at ed t hakubad is 8 ¥tion tirsigh @eRP pantof dOpwidr] necessarily embody all or
even nost of the specific details and extensions discussed belowin

rel at3 on t o t hEiswas! is apprspeetive viel Rba/efrigeratprancotperating 4 nstpes PERIFTHB AccPiAanPg Yithp st
conpl ete fhgg,,lgge;ltqnv@ﬁghgce the need for external reference when attenpting to

understand the context in which the preferred enbodi nents and aspects of
t he Figure 32 is a perspective view of the refrigerator of Figure 31 with an open consumables access

hatch;

Figure 33 is a perspective view of the refrigerator of Figure 31 showing a thermal sensor, and

20 network and power connections; and

Figure 34 is a cross-sectional view of the refrigerator of Figure 31.

DETAILED DESCRIPTION OF PREFERRED AND OTHER EMBODIMENTS
Note: Memjet™ is a trade mark of Silverbrook Research Pty Ltd, Australia.

In the preferred embodiment, the invention is configured to work with the netpage networked

25 computer system, a detailed overview of which follows. It will be appreciated that not every implementation
will necessarily embody all or even most of the specific details and extensions discussed below in relation to

the basic system. However, the system is described in its most complete form 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.

30 In brief summary, the preferred form of the netpage system employs a computer interface in the form
of a mapped surface, that is, a physical surface which contains references to a map of the surface maintained in
a computer system. The map references can be queried by an appropriate sensing device. Depending upon the

specific implementation, the map references may be encoded visibly or invisibly, and defined in such a way



present invention operate. 30 In brief summary, the preferred formof the
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and interactivity of an interactive nedium 5 As shown in Figure 2, the
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number of netpage printers. In the preferred 1mplementat10n each netpage pen has a unique identifier. A

30 household may have a collection of colored netpage pens, one assigned to each member of the family. This
allows each user to maintain a distinct profile with respect to a netpage publication server or application
server, assuming that the assigned pen is only used by the respective family member, However, as explained

below, other means may be used to identify a user.

A netpage pen can also be registered with a netpage registration server 11 and linked to one or more
35 payment card accounts. This allows e-commerce payments to be securely authorized using the netpage pen.
The netpage registration server compares the signature captured by the netpage pen with a previously

registered signature, allowing it to authenticate the user’s identity to an e-commerce server. Other biometrics
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Netpages are the foundation on which a netpage network is built. They provide a paper-based user

interface to published information and interactive services.

A netpage consists of a printed page (or other surface region) invisibly tagged with references to an

35 online description of the page. The tags may be printed on or into the surface of the page, may be in or on a
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30 a maxinumtag density of 64 per square inch, a 16-bit tag ID supports a
region size of up to 1024 square inches. Larger regions can be mapped
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30 1.1.2 Tag Data Encoding In one enbodi nent each tag contains 120 bits of
information. The 120 bits of tag data are redundantly encoded using a ( 15,
5) Reed- oode. This yields 360 encoded bits consis
codemordsagﬁﬂgg)ﬁ%lt symbol s each. The (15, 5) code allomgkﬂg“$%mg“gynbol
errors to be corrected per codeword, i.e. it is tolerant of a synmbol error
rate of up to 33% per codeword. W O | 12/29511 PCT/AUIIT1/111~~8 - 12
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anongst ot t hi ngs n_an.irreqular tr |d
such as i saps? é‘fﬁ?ﬂ“" it 9 i (iche S'é'ﬁ “reqﬁtg?] r}B’ntgrnexa péent(éfje%s*ulrh td }}%ﬁg %tgs f%
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dots at 166969%11 F;ust glesgl%eci &é&cén!il %%ont]?i:eg\'im.;-uf’;rg‘]1 m%g]gﬁ %?tgnz Qlllrg'e G%e{lT: i nner arc), is

at | east equal to this mninumdinmension. The radial height of the wedge is

" alwaye equd2 t 0 Tdpakd BMcsday di mensi on. Each 4-bit data symbol is

represented by an 35 array 518 of 2x2 wedges. WO 112/.129al1l1 -13 PCITI
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5 codeword. Ot her arrangenents of the codewords or their data synbols may
be utilized. The physical |ayout of the tags or the shape and/or
arrangenew ‘%f gt a symbols within each tag are nor essenticghadodniflg

wor ki ng o e invention. It is nmerely necessary that each tag encode
sufficient information for the intended use. The use of redundancy in the
tag is preferred but, at its basic Ievet not truly essential to the

wor ki ng of the invention. As such other %ag arrangenents may be utilized.
Exanpl es Bichatbheymbbligrepiesented inragtidlyeolib@nides dr thheg andthd ISmbds & the six 5odgR&dx 12,
>, 661, 506 ?ﬂtéZZlECP %p%u %Pq'tén %1%%1 %hl}s cn@l@g tFQb@QQl-rbrc Erfb? at? grr{g%%é{e%gzﬁgﬂ the
contents 11 whi ch ar e |ncorporate herein by reference. In order to
" support sctmgtt bitsy flamages ajminimyre puniberpf Gimbpls averal gabtminsymEnmRer of symbolsinin gne
devi ce, tb&ie@&@%u@ﬂaxﬂﬂ‘z’xhﬁﬁe lméﬁﬂoocbtﬁat@x@bﬁsttaﬂo&ﬂﬂ)c&lllyhﬁﬁ&&d one entire tag in
its field of viewno matter where in the region or at what orientation the
" sensing dévy swablesrpe®irtdioneds cofhen beged nethceifanth SrReed-Saldmen £4de| for esfmpld 2w of

the sensi ﬁ&:d%l\éfn&?co'd@ w;ltl$mgrla%r' %E‘sorgcﬁmcﬁngyuwﬁﬂ 100 SRR for Bilftrent isffboPiAE csiRA&HH B9iGesOf
the tags. Assumng a circul ar shape, the m ni num di aneter of the gensor

field of ol flesk 6%tea?frtétff%bh“dt &odeaye agaopvPlvpRyal FAdeA SRy Frempeley Siephen
tri angul awigke, Qnror&fon@d]@%rﬂs Iﬂor"ﬁglull’@blrﬁmm&atlan dnd TSAgagk, I Fadhaceall A B35S thé) gonaeid of
Decodi ng T ehtﬁag i.m pg cceosssseegeﬁ cgd decoding of a tag of Figure 5

per f or med “BY" 45 8”“°° e Vi CE& EUENR 4s the netpage 20 pen is shown in Figure
7. Wile a captured |mage is being acquired fromthe i mage sensor, the
dynar c range ofpnjsial TdEBBactue determ ned (at 20). The center of the range
is then chosen as the binary threshold for the i mage 21. The |mag§ is then

t hr eshol d@te physicat egiesentaiéed of edage shawe én Bghrg p.xiadludeseliied tpagef strugwressRahed 7283 (at
22) . Shapegi Wb skt €5 rROmSARlekt shRukd Bnto%ese:tsmg agick arcg&tmeste@sgs baAlE Getcdf tBe

di scarded. The size and centrojd of ga[‘ch sh a%? ,@ﬁ rrputed 25 Bp ry
shape oA igler ity dheeer dimepsignsh s isptegn pelifiverq he pepor et ﬂ‘%ﬂ%t‘f)é" APrEHLEgns o
provi de t lte iddagiug biksaif ths eesdeduaendtd. y | ocating tar get structures. Central
shape nmonents are by their nature invariant of position, and can be easily
nmadeld nvadp agieverorstiag produstinpcthe tagp repdeged gt "r’&stOHE‘?“cPﬁ 2561304 dpts. ¥ex pypngsd pt 1600
structuregdp pérSncB Iﬁﬁ»‘s §ib1isst tad Qich® dllaxﬁﬁatoﬁﬁbo(ltai mAB s thyQ\rd’sblﬁlQm R aglib @esbdanbage
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I ts secondddsnelés wnhereficve diameterof trekeg.zed the ring is easy to recognize even
if the perspective distortion was significant. The ring's origipnal aspect
and 1ot at {T8htaRPelidt et et FrYscre drotemg 1> allgps B Seeing dﬁﬁced? gl q5ert d5dte i ve
t r angd or mThd g iSestyIo HaddcORbausetif ibietatidr@llylifvatisht 4nk ®eca® b sifnple &ﬁe&tﬂﬂ:@fht@ﬁkp(catatl@ 8).
et 3 BERSESHS, nARRLY b bl ddlfiol, APEARLANL 90 dR 1B36HnZ BARE &
monents, and rfot 2t on- Aor mal i F resu nonent s. ce ItS second 35
or der nnrrelmrsmmﬂe apREPRAALY plendr qrheatm Pfsthft tag gustto Fhs youef t!’%ﬁ“ﬁ%‘cﬂtjr?f‘%"“ Ntie

that one thiukedioQlAaruniqR Biddtatos. Fo@Gbtsgelfle tafhel 1’5 AR dakife c'lehiee tb\ﬂﬂbr BD&SLlrhé e
orientations_of thi axis, The shageﬁés drﬁl I beratel%ﬁf tﬁe% Q- one 01t S| and WO
02/ 429511 MOHmpseiopehBeriRedq £195pEM b et HIEWe FE ST I ogrsigpal 8OY05 is

onl y2@oss|ohérmtxbr00fﬂata@tr¢lmmmmemquze the axis target after it has had the

ring's nornalizations applied, since the perspective distortion can hide
the axis t/arigjaqtstctygygere @“%PS(‘P%“P&?PQ‘EF ‘h§“ BITgHarci¥ot at i on provi des a
usef ul apRAQK R WaRlis idfiar s Siphdh. Aol SHAP ofef Bmayagvpﬁ%ng ang ,tTettrar
perspective target structures 17 & e Tast to bBe loca Good
esti mat es eyl gtic syst & it feaiisd iertide ag a@tﬁrﬁ'p;eereelalﬁra%létfe -OHe PEanay, ‘TQH‘EW\W%"H&‘E&"’%\I
rel ati onshi @ agefes bhgy rpbtrggbn ANGhgdXdpked, WhGEh Saheek HBm 3IP MGty desired B dofbinadibn t he

ring,.and the rot tlon Mat chi n oce i
T ngRa R ASR g Bhpes L oiroepadtn g SERR ol v RO Ry To
moment s armexindee imsiiezaach dahitdd emestrend bp e radipledievie the fargof an agep bouaded Py two radial
. recogni ze,pang,g; L]Fy infn@ Q@&dﬂa‘&uﬁﬁﬁ&ut& fe. %%We&%%hs%ﬁﬂu;{?@iﬁk&slo%fsld%tsfataﬂsmﬁs a

mat ch. The original centroi our perspective targets are_the
taken to H@dFh@mﬁet§ﬂ%§ﬂ$9@36PSFUWFeH@c6@h§P§“§¥‘%W“dmgﬁﬁaF@mﬁpnkﬁﬁﬂﬁnglze
in 10 tag h‘é@ﬁt(bethe amge ARy Odha dagy fenh diaedoBach @bl gaciynbe id spaefiarmad3 i s
infe ed (at é. on solving the well-understood equations relating
the ur t*HG” g *Y mage- space point pairs (see Heckbert, P.
Fundanment al s of Texture Mappi ng and | nage Warpi ng, Masters Thesis, Dept. of
EECS, U. of California at Berkel ey, Technical Report No. UCB/ CSD 89/516,
June 1989, the contents of which are herein incorporated



by cross-reference). 15 The inferred tag-space to i nage-space perspective
transformis used to project (at 36) each known data bit position in tag
space int space where the real-val ued position is i nearly
|nterpola?(i?ﬁg$?6) the four relevant adjacent pixels in ?ﬁgqyﬁﬁﬂ?h?nage
The previously conputed i mage threshold 21 is used to threshold the result
to produce the final bit value 37. Once _all 360 data bits 37 have been
obtained in this way, each of the six BU-bit Reed- Sol omon codewords is 20
decoded (ae 138)b1t a2 yymbblglof26chdé te el codbivdrds a&@a,lloqated o2t foe codetticlybm! Gings 18t al .
Not e t hat tl@(? shoon ?V\p%g s ){mgrlgave% hlgl‘? df ﬂrsptg(!Qm'e&wﬁﬂag?)‘045°§Be Llf&@z&ed
codewor ds®arg i t?y de- |nter eave urlng the sanpling process. As

' nentlonedﬂameﬂemcmwérphy§ﬂ@aﬁmma@e@Eructure or encodi ng systemis not

essential _to t n and .o arrangenent s of, each taq may
o used . PE PR se: das & Boicail ~eRe B SuB BRUETED bk Sho e

" decodi ng tdﬂa:vdrcagtherrmggemamsloemwoecmrdshehaﬂzdatasxarbobdleﬂbedlemmds on the physical
structure of the tag and the system 25 used for redundantly encoding the
data. TheThq w@sloelatﬁ@ettoffe tags %ﬁtefh%a@qlﬂr arapgemeat of el £yptols W Ay HWhaYe

rel ati onskklsdatlat}c@,tteJ%rmﬂﬁaugae gxuamantteseﬁerenmeesstabehar ¢ablgtag énfodk ewifivibnt ihfsrmpauntforof a
conpl ete Ehafcmluemled usae ’ﬁte u e 0 aargy n%her[z? t1s fr(e) erre% b%tnglé H%%?e%glfr% ln}f g&ﬁ’tﬂaﬂ%@he then
no pen posrtion is re SR Pl tha q’v

processi ngorbmmfrthearrvermp@l é\abltctv Olaerrfﬁsﬁﬂwmentatnaf heetiliped FExapisnofioggr ‘a%ﬁﬁ “Ctufes are

al t qonat i y&erdtd at etm/ B9 5685 4$eeksagsoan9hmﬁztﬁﬂ 58521488 amr PENt appliags. 30
The obt ai ned taﬁ[’? ta indicates the identi t%{%&er&qbyﬁ#&agl on containing the

tag and t hEV/Pe8[PPdribesprienet faghottiich o mEHROr ®curate position 35
of the Pefh cmieptol sﬂpptones,tg?egahaamt@écut\eum RRigdeld FooH S1ad Jenselmdameatta Qhin3 Aeide t he
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needs to be decoded per frame. It is possible to dispense with perspective
targets altogether and instead rely on the data representati on being 30
sel f regi §ifsi N8 | N this case each bit value (or multi-Dbigeryalodp)sks
typically represented by an explicit glyph, i.e. no bit value iIs
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wel | - popul ated, and thus all ows the grig to be reliably identified and its
perspective distortion detected and sub %QUentIy corrected during data
sanpl i ng. tohoaka kHispasstbiegNdoalsodiat it B Snly poshidle tott@dh@cmaiea thh atiscgrge atia itimsdhd the
contain a_ ; ; - / QW
ol abl o oF ciphaRRblbfld 30 de}eRG- TSl EIDURRY daRIRCRE PR Rt O
" the over hesginabfotagigntrovides a yseful gpraximnafien of e dpgissotatiopdue S pemydciene uses dot s
positione various points relativye,t rid ices to re sent..
G Tt er ot T G REierten bR i e Bl 680 Gl R om0y
" Descrii pt i oympuid bised gighein kn@@G izl relatiBhipLo2ABFind and hGs tarars, Ghe Pepgct Wdyotation of the

PCT/ AU 150 558 mPRedh Bondaxtsdtatl i Hrdceal By ol iR %in PnorRallz@fnd B eaddWhpls t 20
rel ative pen transform Before the tag 1 ana, he tagrel ative pen | ocation
can be tr BREPHET 9 thelp sppdorle mopents e apalizediithe Hirrlar Persresiiyg dusseyf 6HY 1 he
| ocat i OP edogdnlre, amgle‘ﬁﬁgtemld@eshb@;cheghﬁﬁd PasBibn b@k&mwmgtcffmhs originalDdeMt®is BFth@ t ag
map, a function ich A each taag 1D in.a.5 e egion to .
Cor r copondiihl PNt et Eroprgeniss epral ket ATRE I T Blat 8 Boyn gge
surfHte r egispase.vand bn dightydegrearnicfreedomsperspagtieatraysfaam 38 isdiferepd t( 38Ubafed 0@ selyipethe Wien
mul tiple 4EReREsGLED QRS ARG tHRCHAR Hatd h,{aginﬁ%e&sﬁ@ paid pliR€sR AR KdATP.,
nunberi ng_schenme, they can al so share the sane _fag nap. ‘[I,'he ta matp for a
regi on Ut R Xt Mepnie and Fses WPk Mo Fhs, Dl GRS Dot Goms o o
tag | D an@erkelpge Mechiicdl Regos Nor aB/CSTR YA G, JnEepL98% the bentenid bf wigahextk, hefelvdndodgratkdd can
be transl at 8gss_iré}groncgn absolute tag |ocation within the region, and the
tag-rel atrve pen 'ocation can be added to the tag location to yield an

absojut e pefinkaedial-Gaceib titghlspald§efsRadve ranstornd isfusdiag Glofeet (RCIBE BRI knbW dslh St | NCt

surface coding.schenes are of interest, both of which e the tag strycture
oscr bed PRPHLAE et FieCreats bt S erklist npiod B st g i alF

"1 ocat i on4herfdir cadvam gdjaceia gizelad tizel inpaihaged Thacpresosly cofaputed imegertbreshold 2t ddisadgo
schene Us@S.chPhestud bt bk 38s37A | ocation-indicating tag contains a
tag | D whi ceﬁg, vﬁen uttrt(f':tl?\;sl atte ?hrough the tag map associated with the

t agged r e@naiall 360 edtalbits 37 bdve bese olitdgpd lin0thia tvay) Bactvof the dix G0FHEx ReedySaddinon Edewords is
tag-4£l ative. | i.00 he bS L his t ' ' t he
| oaatT on AFSiaRabl6ReRen ARERER b Ry Bl bal o AR BLOEL R G

t he | ocat isamplegddn epflevioricorgse pp thas Fesipwards aredmplicitly de-infefleagqddyring the|sempling prooasst he page
descriptiqgn _assocjated wi.th the reqion. t only is the user. interface

e oment | (SRR Fr Pepyoigt A sl B enecie i Aot ot S iR i

el ement i ghysgadrarafgeraahts of eachtag any baidied dt will de tundgstovd bataliequresess forvgcabtiangsap por t

the capt uygo@hg @PwaRRE bfeRicRaRt @ bitoded dipdfis SPAEPHYSicaPstrRAE bt and By stem
interface elenent. An object-indicating tag contains a tag | D which

directly i“?fé!fﬂrir?di“él%“”é(e?f_g g theflaay f ace el enent in the page 25 description
assocl at e hWiﬁ%larEQ?S {s%ﬂ& Q)Qght [%‘Ials btalcl,gottt ﬁlaéemhg)sg?elazi%ﬂ ﬁfthetixlﬂfgleﬂ nt«a'!es_rel]iaia I.ace
el ement identify the user Tnt erface e ement, naking them'all -1 dentical  and
t her ef or e "PHdf B¥dnig pIsH asprepletcpy Hercoppies Batsinpidound and sergesspily, degoeh Bepogen
support t ][ﬁesiﬁbaﬁbltrwoﬁle@ffor Bdcuén® ﬂalnﬂ:t @ivfh&ﬂeqﬂzﬂ& ﬂocagghﬁyo“dﬂand laeagy ﬂ(fn;-nﬁﬁiﬂ?mrdtof t he
capture of.a at.,] ve. pen pat So . long,as ft. osition sanpling frequency
exceeds tv‘ﬁegelgf’ﬁ%fﬂ{é:ﬂ%%'gﬁ atéagyéﬂvo%"ﬁsgse‘ffk?"éﬁ%«g’ﬁﬁtf/g, mﬁ’ﬁgm M'éPiFacement from one
sanpi@ed pafe PsihdiitMath M@ tRSehtiybil dhY Bgiéh ShthiRKEhE @Farkd e POAHHR LSHO WS Within .
eration

determined. 30 Wth either taggjng schene, the tags function in_coqp
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1.2.5 Alternative Tag Structures

35 The tag structure just described is designed to allow both regular tilings of planar surfaces and irregular tilings

of non-planar surfaces. Regular tilings are not, in general, possible on non-planar surfaces. In the more usual



1.3 THE NETPAGE NETWORK PCT/AUII QA .t-t8 In a preferred enbodi nent, a

net page network consists of a distributed set of netpage page servers 10,
net page rggi {gtlon servers 11, netpage ID servers 12, nglgiag@eapRki cation
servers 1 page publication servers 14, and netpage printers 60l
connected via a network 19 such as the Internet as shown in Figure 3. 5
The netpage registration server 11 is a.;erver mhich records relationships
bet ween users, pens) printers, applicat ons and publications, and thereby
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10 The printing process consists of two decoupl ed stages: rasterization of
page descriptions, and expansion and printing of page inmages. The raster

i mage prow_?ﬁ%) hofyRI P) consists of one or nore standard DSBgr/Qfefotagi ng in
par al | el o’lupl exed print engine controllers consist of custom
processors whi ch expand) dither and print page inmages in real tine,
synchroni zed with the operation of the 1? i ntheads in the print engines.
Printers not enabled for invisible IR printing have the option to print
tags usi ng2.t6R- almsompip i ve bl ack ink, 15 although this restricts tags to
otherwi se enpty areas of the page. Although such pages have nore |imted
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speci al i zed net rint ont o nor e fapem a}uc zed aﬁ)es such

e. printers
as gl obes aél’”“@‘ﬁ@‘é?%g'ogfmﬁ bﬁ%‘f‘ciwé’sq(h‘ ca’ﬁ'eprl hPe PR P PET TS AT TR f 8he SUrface
" type)d andtaggmmmlsaad:rrelslxeazbrt,,la)mmnt ag t| ling scheme and hence tag map, for
each surface type. The tag nmap whi ch descri bhes the gqréll | i ng. schene
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net page pgl nier ¢ ggas ega agram reflecting printer-related information

mai nt ai ne@"BY° A"t €§i S¥r&f1on server 11 on the net page network. A preferred
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di gi tal pregiob,iandjtht eghetaivopindsatianread beckidaeg to Hvertfmiwailqm? gield aplalezletelpetltmtl@

i nkj et '@aﬁtﬁﬁth@ gg&rophot ogr aphic, and others. However, for w de consuner
accept ance, desirable that a netpage printer have the foll ow ng
characteristlcs. 30 photographic quality color printing high quality text
printing 127gh rmagdiggSchantey | ow printer cost |ow ink cost WO 02/ 429511 -
19 | ow paper cost sinple operation nearly silent r| nt i ng g‘?&g gewllntl ng
speed 5 3IMprdisingiudige C‘Zﬂlﬁ‘ﬁlﬁ?hém"s‘laﬁféﬁ“bﬁ“?shf"i’t?\ W‘E‘i&r’r‘b%l‘e‘f A o o (o Sower
consignpt i enik sEUESA. Athﬂ l)référﬂeﬂl L6y stHeme Lked ‘@othiloy-indDANET tegdsab dligady\diusadd| 2@ aferiarite Ng

t echnol ogy, dhas ha 11.9 becem lCa%ha,r act eristics. To enabl e production of
printers Wth thesa cﬁérac &5t 1ets) the present applicant has invented a

gew 10 p{j mbcag&lqml}%rgg% cofr’l]tﬁflfd’ het ﬁﬁlclﬂ&h&hfﬁh@itéﬁ"dub&gﬁ maa&go,gap asswmcﬂfﬁfﬁl‘dxd s a
r op- on- demand | nkj, technol ogy that incorparate ew dt rint S

f abri cat e fE&FE ™ n‘{'ei Sé‘P’g‘&t?golﬂgg%?{'a“ﬁi% ‘:’e TR eife %ﬁﬁ/& FRLR (S'Iéils ad‘]%?gour e
17 shows shissigigltonps yield thalgcagbresfeinper3@dindiie rwdve?t}sem mmlpmdw hwdme hhlecatient page
val |y i nt e thg Peg,%ms Bla8ier L@é@&oebqlrew ehpgagehe@agmnsassaggeé Suttf (R 1. ﬂ:&Q,QlyGLOI

pagew dt h ronter. fgedl nter sinmultaneously prints cyan, ent a,
li"’ﬁk

yel | ow, b|ﬂx§clr<erl ¢ eﬂ?mrﬂarﬂé’éf eyt foption eelative Fh°€éﬁﬁd1‘qff??9r?EF‘e'}ith?“H’?€

fixative. Location-indicating tags therefore trivially support the capture of an absolute pen path in the zone of a

particular user interface element.

An object-indicating tag contains a tag ID which directly identifies a user interface element in the page
25 description associated with the region. All the tags in the zone of the user interface element identify the user
interface element, making them all identical and therefore indistinguishable. Object-indicating tags do not,
therefore, support the capture of an absolute pen path. They do, however, support the capture of a relative pen
path. So long as the position sampling frequency exceeds twice the encountered tag frequency, the

displacement from one sampled pen position to the next within a stroke can be unambiguously determined.

30 With either tagging scheme, the tags function in cooperation with associated visual elements on the netpage as
user interactive elements in that a user can interact with the printed page using an appropriate sensing device
in order for tag data to be read by the sensing device and for an appropriate response to be generated in the

netpage system.




15 The printing el enment 300 is approximately 110 microns |long by 32 mcrons
wide. Arrays of these printing elements are formed on a silicon substrate
301 that ates CMOS |logic, data transfer, timng, ircuits
(not showl{)w“)bC Kgﬁ))r el ements of the printing el errent 300 a?‘e&q{ﬁg’h/ﬁggg l e 302,
t he nozzle rim 303, the nozzle chanber 304, the fluidic seal 305, the ink
channel rim 306, the |l ever arm 307, the_active actuator beampair 20 308)

t he passive actuator beam pair 309, t hel’dctive actuator anchor 310, the
passi ve atpuat omrsmancirace Sidworand the ink inlet 312. The active actuator
beam pair 308 is nmechanically joined to the passive actuator beam pair 309
at the j ol pefared paRodimswedfistoieg neeork poasigmRi disifutett st off tnage RIg &S %“"*&ﬁ%ﬁnor

" poi nts 31QgiaRlonxtdvers T Qetfpe BRtk @Z}n&;ﬁaueil@HﬁMn&erWBB &Qﬁge paliation etversand 319
forma cantllevered e ctrot?erma eg Cﬁ H%@ K W mlfugua,re 18 shows a
smal | par tIBFP3RPLITSRPT E1nssiet e ¢ 1588t BTERPE PSEt e ?‘nscﬁ‘o di"hg®'® ¢r oss section
315 of a g &Ep‘aéwregLnedH@pgervgﬂog is RNErv&T Riich ﬁ&?&s'r@ﬂlog’s;és béwe%hcb% Yok N@tersi NK,
to clearly show the ink i nI et 312 that passes rou e silicon wafer

301. Fi gufraticadaye and publigptions, and dhereby %‘)h"%%%W“P‘I‘?é‘C‘B?J’EFCA‘t"E ’ng‘t‘ Qyhepiisaterusess 8 Aftet T™
printing &l eamml p) on bihgitisfauthafiajed akuaus apﬂmeanq:uummt IO praivides tafidwiifiez | nk
meni scus 316 prior to t k dr e
nozzl e chaﬁ%’e‘?oxbsemces lf ef’(szueegtAesr?gsicror?da V?ﬁ qﬁaﬁggaﬁeﬁf §'rcus aﬁ@ﬁ g&ﬂt&ﬁqfoh]ﬂugnh
fluidic saambt P@@Bieicuptrmdanb@@mhnwﬁﬁhmmge@emm@ﬂesawﬂ"%ﬁ of page penverscisginnel

rim06. Wik Phubdat bfee e $iftle hegge MPalSd Msibthihy héeldllnﬁjt iR R Sadhagage f T OM
the print_engine controller to the correct Brlnug]%:g nent , Iatct}g%pthe
[

data, andBEeeEHSSHRE agiRgee PERgSs FRPE NYiHTES P AR 11%0"8?“’ PI§B ST age

act uat or Leann@diets adEch it Blatbagisieatiptph eLthe dogesbonding pagait t 0 pass t hrough
t he beam pair 308 for about one m crosecond, 35 resultin n Joul e heati ng.
The t enpefdetes P seryvesad alopas decpmeny Ts5d op derpang aRbBrpYidey 'Oé‘ég*’é@%m& NS pai r
308 to ViPitODY al1dedfsiQcteid/ AU( 10/ 014. 18 - 20expand. As the passive actuator
beam pair 309 is not heated, it does not expand, resulting in a stress

di f f16r encé rasapertertuprs tt@mmeamlmdrh@me Systes ONSh gxsirifaf. fosewive 8 ngteacpepet f0al | y
resol ved ByinfohR ne@BiklddRatesrad n&&g e ke defi6r RAMBRE tﬁ@@oH@sgﬁﬂing pa%@ﬁllstﬂrﬁé uat or 320
bendi ng towards the substrate 301. The lever arm 307 transmts this
nmovenent Ametpipe appdizaribreseobrdAibenser@0 Ahichllivets in@raztive nabrgripelicaB04 Ametpags peblication t wo
m crons tg) \;epﬁl 198'§dp llgﬂgnéer\%m lltﬁlsll:!: &'tHaEe dl)gtﬁrtahts to-l;&l)a%e priler£ASES the ink
pressure, forC|ng I 21 0ut of the nozzle 30 2, and causing the ink

meni scus RBidtPagk Gerlnd ge be Thred oo  Ziretyrdf Met3QR spre ptitres frve ramkachers sscus IBM6

fr OrQOSpr e?ld letgP%: arn? Sa q\’[lﬁt‘i’p‘i %%e Qgrvd-}sgglbgg%&ll I g@%ﬁ?ﬁhg@g‘& arﬁ‘% sﬁangieéver

t enper ature palrs e acfuator

returns teanleéls'@P'i'tgi qwgrla np'a@r ¢fihpsts. S°T‘P?|°§a'h‘?f(¥§ netion#isy Rspadssk Dxerpagsery i and ik
dropl et 3}fuidulPike malohzﬂlky p%&ided B hd® d@ﬁgrzdn@ﬂﬁlﬂ@gab@f/a cabal®R\Whviddll dl@ctlyigair e
19(c). The nozzle Cha«i@b is refilled bp}é t he gt on oﬁ the surface tension
at the moRfEEGPRTE Skt P A BHRRITEGr e BITHEREEY 350, In a
net page printer, the length of the printhead is the full wdth of the paper
(typically4210 nmENE@P,IGI@@RﬁHr@@cti on 351. The segnent shown is 0.4 mm | ong
(about 0.2% of a conplete printhead). Wen printing, the paper is noved
past23 he fThxedpapy prirtdnesQ isi an appliance iwhish tis Bais@SQ Wit ke notpaga tsyreaant 2Ynt6 netpsess  Of
i nterdigi h@&,ﬁ.qlts%' damdagn@%mﬁgeﬁp%oﬁ%ch ppifldelnﬁak P Bidul GrifidefD @8] afd | checked RStfe OF
ink 15 supplied by the ink inlets protect the fraglle surface of

the pri nt REPRAE BREFITRY2 DR EToRtPaEs 'h%II“F?H‘E‘zid%a"édéFB‘°?798‘I‘“€F°‘%’?§8°‘] s attached to the
printhead ;gbﬁsﬂn %@ﬁ th?ﬁﬂ ﬁs@gbmm z&ﬁué@gm&,h%{e% Sy Brifil ol gﬂp&qeamgmy

nozzl e gua ou Ich the 1 nk dropl et are fire To_prevent
t he nozzl ergjelent $tores-eds B8 Ps Rrusth bsewsamely “BE JENad Byhesgmppter’ Hepagesofingipther

" debrie, fiddriRERM Ricks spiee dTRR Ghith the QAIEY the Wistriufed hdifa@d fagedrerd 6] inddpendaitlytohe
nozzl e guard “POl es during 20 printing. To prevent ink 321 fromdrying, the

“nozzl e gufEHE"CEETRE Rhile the printer is idle.

The netpage printer receives subscribed netpage documents from netpage publication servers 14. Each
document is distributed in two parts: the page layouts, and the actual text and image objects which populate
the pages. Because of personalization, page layouts are typically specific to a particular subscriber and so are

35 pointcast to the subscriber’s printer via the appropriate page server. Text and image objects, on the other hand,



1.5 The Netpage Pen The active sensing device of the netpage systemis
typically a pen 101, which, using its enbedded controller 134, is able to
capture agg fepode 1R position tags froma page via an i mggq,s&hnls The

i mge sensor Is a solid-state device provided with an appropriate filter

to permt sensing at only near-infrared 25 wavel engths. As described in
nore detail below, the systemis able tg sense when the nib is in contact
with the surface, and the pen is able {0 sense tags at a sufficient rate to
capt ure husgpiciigrivadiwith nger(sithsiberstandX0 @redipiticast to git gdicebers prihtet0d g appropriate
faster). ngqgﬂatlon captured by the pen is encrypted and wirel essly
transn1tt8§ {0 the printer (or base station), the printer or base station

i nt fer pr eg W%m pﬁt;quﬁoH\AeNar dpampadte s&geleﬁthien bkt cpadCinto Pbintcdstd artditicasts. f
prererre OIITE tran ttln informati on to [ I‘ or
i nterpret é‘gfrd?‘few'%t TRt & ? néolc'&e" odPRER ?’ B'f'metrﬁ%ows Y 9%1’6‘2' %%%E%oma'em\{'fq

" bot h5as atararking i nk pen and as a nonnarkl ng stylus. The marki ng aspect,
however, is not necessary for using the netpage system a
system Q8% therigferdis fegeived th §‘§’&Pleﬁ'§’g§ﬂayf’ﬁi B ﬁ'@?“sl t'l"f%/ 3@%@83&%&8%" ﬁ%ﬂ"ﬂ%&ét pen
i s regi st em@eintietdbcuing@. net page system and has a unique pen ID 61. Wen
either nibis in contact wwth a netpage, the pen determnes its position
and ori enfTha prisisr ragspriges 4pd pgys o %nﬁéveﬁagé'és sinpy{ianegisty gnsbotly sidss: it shest: At pfpipe
Sensor, anghiddirifiRhgif: BRroliie 7602t frifit chilhe® iz PBmfeeH pirkiesls BID & tlidYugslol d to
i ndi cat e whet her the pen is "up" or "down". This allows a interactive
el endht  ofhd priztigageess corsiets dEiwo dkegupled bygep:rrmrangl ofipage dederptionsnandiekpansion awt der
tO reques rmn%%‘éff’p 2%%%_@{.& lg%rﬁxﬁa%mrgccﬂ&t(mg Sonsidr bt bk mglre@tandtmla@Sf’MS¢ﬁmhl§g

O 112729 AU011/ 01 aptured as a continuous val ue
aI | ow, sayn ParaHd Fhg Pepleysrpaiat f‘egmwmao"gfﬁgﬁﬁt qf qusterp PigesssEs hich gxpan m‘éefﬁi'dd’f%y be
movabl e wWpge 1rﬁdg&jn€x@il titn®, sﬂ\cﬁrﬁﬁiéﬁﬁwitﬁtﬂe (ﬁp@ﬂ’a@cﬁ of\ié frinthie&ls gnl’thbaii‘lﬁtl’enguhan t hat
normal Iy applied when witing. To "click"” the user applies a force
suf fi ci entPrinteys pes\epabied dorripyisibler R gringpg/hame B iopHon i Prant ¢ass PYgRebPREYHRCck ko t he

userjFonpakRasht Ris tdi@ibes RIpOW dﬁ%ﬂm&)’em@tyﬁ% Srond 151@&: MitBough subh §agee Ravél @b nifitee s
t he position, and orlent?égo its ni n1 net age by imaging, in the
i nfrared SPeiondifrpandpyishiedy iy P&%eST“ﬁéafﬁé{@‘é afsﬁ H%tp Ftinity of the nib. It

decodes the neareglnd 3dpA0H kP PRI ESagt 1R SRES bl fai wére pr&aneedtaetﬁa@é FHnleMGaaly O

the tag fromthe observed perspective distortion on the i ma and t he
known geoRBRtopto gore Jesialjesd s 5‘&6?%%‘“’ 98 2{ohes 7 hefth &F Rlastgst ]l:‘a(‘ilh PrRiRL g‘lpﬂ‘i‘is 6‘%"26? °ff he
tag may b@urfa&%Nypehﬁ& alpﬁcﬁ—‘ts bileasttongtagheing schgmeDdnd hdnee G, foSeatiiuiacs Bhey The tag map
propgttio st e

i ontd 10" OFk whith s eah: P s e S R0 OB b apbR S BB,
recogniti dmumﬁesptbatthpmvsmwetsazqwebetceﬂeaﬂmeffp'a@‘é are captured as a seri es of
strokes. A stro ists of a sequen Sitions .on
the page, initi Q‘ﬁ %0‘55 "Ee??tpa%\ﬁﬁn“évgﬁ Cfaa"r“i‘ﬁ‘ rehe 'fgéi"mnprﬁgte?ﬁ’%m% ns%amhemne
penup everbVare.éxsts:twrmknerllsoaﬂlsmetnaaﬂgge«drkwth the page | D 50 of the net page
whenever the page | D changes, which, unde nor nal circu ma E S é a
commencenent of A R&eEd gbadiment &f E&BW*‘?’FEQ‘;?%}S dﬁsé'i‘u eﬂé‘é“&“ﬁé PP eLig) &8 ?‘%n
826 26 sociwvath eddkrantd thFiglires 14ltd W Nng t he user to perform copy and paste
operations etc. The selection is tinme-stanped to allow the systemto
discard it after a defined tine period. The current selection describes a
regi on of MfpagdMrrstaREstheadt consists of the nost recent digital ink
stroke capturegyl h,'é 25 Lae cglegpeFal?e: g VEinkR hie »tla’cwleumoeasfea%,faf plidfe

page. It is interp I'n an cati onspeci fi c nanner_once |

submi tted “Ecbﬂ%‘e%p‘ﬁluﬂ'e&fhic@}ﬂl ipkigt, Hezé‘?%?cg’ét“?k&h las5r stertraphatogzaphif- a4 PRS- H?Y‘.’FVEach
pen has a feu¥ideRBtsuttr Bec&ptthee, T RidSsirhtfe thad £ndfvagp priftBithaveahd fhilo®thg byardligsti@en to t he
"system In the case of the default netpage pen described above, either the
mar kBdg ik ni phasegraphie quatitycoferkinting stylus nib is current. Each pen also has
~acurrent nib %1 |l e 825. This is the nib style | ast associated with the pen
by an applicati q“ae"yge’“?rf‘f't'?g%ponse to the user selecting a color froma
palette. The dgfsh l;'éhhbxﬁt%b style is the nib style associated with the current
nib. Strokes captured through a pen are tagged with the current nib style.
When t he strokdewginger @bt subsequently reproduced, they are reproduced in the
nib style with which they are tagged. Wenever the pen is within range of a
printer wi'th wHP®HKFEt can communicate, the pen slowly flashes its "online"
LED. When the pen fails to decode a stroke relative to the page, it
nmonentarily activates its "error" LED. Wien the pen succeeds in decoding a
stroke relative to the page, it nonentarily activates its "ok" LED. 30 A
sequence of captured strokes is referred to as digital ink. Digital ink
forns the basis for the digital exchange of draw ngs and handwiting, for




WO 02/.12950 PCT/ AU00/ OL~~A When the pen is out of range of a printer it
buffers digital ink in internal nmenory, which has a capacity of over ten
m nutes ofygF@nkbdpuous handwiting. Wien the pen is once aggifhiWooli® range
of a printer, it transfers any buffered digital ink. The buffer nay provide
nore or |ess buffer capacity. A pen can be registered wth any nunber of
printers, but because all state data rgagd'_des i n netpages 5 both on paper
and on the network, it is largely imuateérial which printer a penis
comuni cati ng lawtphpeadostany particular time. A preferred embodi ment of the
pen is described in greater detail in Section 6 below, with reference to
Figures 8°to 18mplg OpSTANGETPAGE | NTERACTI ON 10 The net page printer 601
" receives data regr?gglén? m;g a stroke fromthe pen 101 when the pen is used to
interact with % ~ The coded data 3 of the tags 4 is read by the
_pen when it |shlglsﬁﬂm{g@peed<ecute a novenent, such as a stroke. The data
allows the identity of the particul ar page and associated interactive
el emént to be dwtlerenisedblesivgd primtinndi cati on of the rel ative positioning of
the pen relative to_ th age to be obtained. The indicating data is
transmttéd tocwgtﬁf“i‘ﬁﬁg‘ where it resolves, via the DNS, the page ID 50
of 15 the, strofg ik liRuglet work address of the netpage page server 10
whi ch nai ntains the correspondi ng page instance 830. It then transmits the
stroke to the Nageremigkamtercidlll atailsbleysiging walmolbogcesdlll of thesd erdcletistick. i N an
earlier stroke, then the printer nmay already have the address of the
rel evant page Sefigllp prpdpctiqnef priftesewithithestcharagtssistize thepressns sRPligent has inyeptshe Re¥page
| ay qolt Mapritk &u]lcmd ypﬁfcﬁécﬁtb antkitjeddy teamaegypmg:ejetpage dﬁ)@l’o\iﬂéme(n& ﬁﬂ_)ehedhﬁ:)l\i)gy thdhe
page | ayout refer uch .as. fonts
typi cal | y"SYBYEQ Péged! %%Af‘ gw’ads f‘f%ﬁ%at ‘ism%lg g‘ﬁ%é REESRaTR. P %@g@s)pt%‘%&%g rver
recei ves Figae $1 sholca sigle prittingelgrasnt 300 of aMpmeté‘(/msthcddeTlpaQEagd weallprintgrtitcomorntes

whi ch t he g06f friRkR e@,qa,ltsl 96 1o 18 1860 &;E 59gaﬁ§h Whiee Em@ére;mﬁrisrmterfsmtuh&emg Brints
description the stroke intersects. Is then able to interpret the stroke

in the coffPacyr. yelipy. ?‘?‘5&“61“"‘?’5‘&‘“\‘5@? W‘a*‘ﬁ?ap%'lc%‘ﬁ‘ﬁ'ﬁf‘er and inkffxalig i s typically
a_stjsoke wher eTfieﬁer&H o3l ﬁ.@rﬁ%o@@qpﬁrbﬁ ﬁffl\ggng&%rhh&gﬂ £y Q&YMF RS Ad @of"itﬂz the

25 subsequent pe Ion a an sone sna maxi

obj ect whpwing gergeats prg éqr@eﬂ e sificey supgirate PO ‘éﬁllﬂcwqfé%ﬂﬁl‘ﬂ‘é% logicdata dnsfep ‘lb’é’g

act i vat ed}nqnek R6GOMEIsA@ny, a longer stroke is ignored. The failure of a
pen action, such as a "sloppy"” click, to register is indicated by the | ack
of response fr daiot Hemepe rof the"poikting| diement He0@ieethe, nogtie BE2, the metairatie 3DH dheundesds a

button a hb&Kos, %ﬁmbﬁ séaﬁwsswrnﬁdhamﬁﬂml@@é the i0& agﬁﬁmdmmcuamtuamempa"
positions are both within the area of the button. 30 There are two kinds of

i np? el eA¥hnihe pasweactmr BeagePas A0k M adis i‘%\aﬁob*}ﬁ“’h"h?/]ﬁe‘?’? pasyie actpater pprhen 3 - andy s

I nput thresghitetBormfield can also trigger the activation of an associated
hyperlink. 1.7 STANDARD FEATURES OF NETPACGES In the preferred form each
net page i s pri hisadivgpqutor Brempaif pSdemechrgisallydoineh & hrorisHAPIOT brameat 20%akha i t
I's a net page38nBbut Rehef0f e mﬁorem Qe edspeitre pﬁc&pepbms 850 and3e1. ITRg@mBiIn&tdn 3Lt S

as a copy i t he ces a copy of
the page. ef”ﬁ”@ ﬁ@s 8@5 683?5 ‘?ﬁsiﬁ I%%"?%‘":tretlEi epgw%h?)'a’alcbé':% amg“())r%gblof the entire
VO ﬁ,%/ 4295? i@.thQTd MJJHQH-M‘&)ffaQﬁESI oﬁﬂﬂudgré}[eint}@s maswafngacr%@%&l?a feetarent
such as a tic or on eljcits an explan e or
adverti si ﬁ’d}“"ﬁ%lé"é“em'lsﬁ% g‘g‘fr%)ﬁ Felcmg‘l?’ﬁéséh"ﬁ'ﬁaéﬂ% thCE}ﬁri‘ﬁB%"ﬁm E‘Eﬁ%ﬁgﬁé‘&t Rffect 1y
by the r ekizanainte siebpedde 3@plage server. Speci al copy functions are handl ed by

Iinkingthelo%_o button to an application. . .
igures 19(a), 19(b) and 19(c) show the operating cycle of a Memjet™ printing element 300.

Figure 19(a) shows the quiescent position of the ink meniscus 316 prior to printing an ink droplet. Ink
30 is retained in the nozzle chamber by surface tension at the ink meniscus 316 and at the fluidic seal 305 formed

between the nozzle chamber 304 and the ink channel rim 306.

While printing, the printhead CMOS circuitry distributes data from the print engine controller to the
correct printing element, latches the data, and buffers the data to drive the electrodes 318 of the active actuator
beam pair 308. This causes an electrical current to pass through the beam pair 308 for about one microsecond,

35 resulting in Joule heating. The temperature increase resulting from Joule heating causes the beam pair 308 to



S 1.8 USER HELP SYSTEM In a preferred enbodi ment, the netpage printer has a
single button | abel ed "Hel p". When pressed it elicits a single page of
infornati%%iﬁggoudi ng: status of printer connection st gicyss@boplsknt er
consunabl es 6 top-1evel help nenu docunment function nenu top-Ievel

net page network directory The hel p nenu provides a hierarchical nmanual on
how to use the netpage system The docunent function nmenu includes the
following functions: 1S print a copy eR0a docunent print a clean copy of
a form print the statu f 2 C i inS sirddd difr@ted by
sinply pr g@g?dhés tg %@S%Vﬁta‘?lggor g%ﬁ'%% ﬁ%ﬁh@ﬁ?ﬁgggﬁe&sgggﬁﬂﬁﬁg]%doégt‘?reﬁtﬁ The
status of bawatnchement beam aitsaTlis stgprodifferprice dsnesetially Tesghved i dbe, capdevird a7d of Yaas

" del i ver edg . @Rfledn@ Bild Whemr 206 IRl thharhase aRSREOENTH:YevE1 i $07ehnasits ahif or m

The net page network directory_ allows the user to navigate the hierarchy of
_ publ i cat i BREMEMdC LEmoFAelaRt ?%eTl?‘Fe‘tc’ﬁtﬂer ?3‘."‘“‘% 3%4:1‘“%{?? %bl"%gi"? veren Eoetﬁﬁ 0e‘c’lﬁlo'%:/an
cal | & he aRwpageguReIoW.This'iRREsEs thelirb presstiry, dbrtinginip3ed @st 'of the dozglp 8&kant gausinhitheran
operator. . The oper, r.can.l o : ' ; IBO% aich HRudis dcdosd @ t he
user's print&re “ﬁgg%{r% |urFT§'nr(§lﬁn %%q%%réﬁfgdt{@gleng%ﬁe bubl | sher o‘% the user
pays t he surfatedof thpadzlovhapbaié®* service fee. 2S The hel p page i s obviously
unavailable if the printer .is unable Lo Lnt. .. In.thi error’
light is lit ahd theymrEraie of IR b?ag‘d’dﬁ%%"% el 4y ﬁhSéftga‘°g\§/%‘f‘°‘%ﬁ§t°ﬁ§t°&%§i. 2.
NETPAGE PRbsMBER hBREESCRI IR TreaNofR of thePR dXIHER3 IWHOMAM iGS2T frchansralq chantbesy asphomtind
net page hb By hadnbS 10N B Y acBSR RSB Hceirdhsibil HHE BEniskds 3361d 12, As
30 bggt \Qﬁg\lfvﬁ l?@'ﬁegnggiesc@nzb, 17a ea‘r#:l 3?)0, it pri ntes ?;et pagesmon A4 sized
medi a usi ng duptgaread sidds 2segivrpiatplivhead B0 Insngiprpe priGd Ahedength®0 Be printheatsiete a

S 90t B3PS RE b el (el ABRER 1PREARARS 390 ThOLGUAPHUP]: DAChln B o

engi nes 6 th sides of a sheet sinultaneously, in
ful'l col 00.24nef awomblett gtifthepd) cWhen printing) gty grpgrinmepsd pashthe fored prrtesey 1 theydigetion

mul ti - DSP 35 AS5HEhridiURORs B IS SFm@idigldtinting SleREritsZ00, fAing@ Shelst coldls f 1yAds ofKIOT Y,
and pair of customprint engine controllers expand, dither and print page
i maghy t o StRRedpy Hed¥d¥ettént heads in real time. An integral binding

assem.jl y .605 a%l cﬁe%ttﬂeﬁatgﬁ«%]ﬂrf&fao .é‘ﬁinﬁlazﬂ%grir%\%ﬁerﬁﬂﬂ% n@izle%@&&'w@é’r".’sm ©ehstheet ,
allowing it to adhere to the previous sheet en pressed agaipst._i.t. W‘I;Fis
creates a ¢ thaarintered plstias ShhEpr cagnmezae Iitherr i éﬁ"“iﬁ%?ﬁbdé‘gi“ﬁzz{etﬁg?f{l(ﬂo}sélfﬂr’% #' one
sheet to s@auglRlinhwoslée e SiR@ el Spreviitandiiotsd pgrdanke 831l fombebdmilpebiebaishydmpeed i n
cl ose detajl bel ow .t rticul ar reference to.,Fi ;

Ref erri ng%jlbﬁrsia—’ioé‘ﬁf ‘écglsl%,tep"‘%f is pigped fhoughthe =ﬂrll%f3 9 (f?’cg%gtﬁhv?é’lgfﬂer?glzaﬁ?ﬁeb?es él%llng
cons2@t s ofintngin meverh ik 82 1rof0B)ingwhé ndazigguerdiyseriatwdide thelprinighif ilfe: conponent s and
assenblies. As best shown in Figure 23, it has a pivoting nedia tray 607 on
the front ]uSpper 'B'Efrl‘f%ﬁe,h\ﬂhi ch is covered by a front nol ding 608 and handl e

mol di ng 609. The active sensing device of the netpage system is typically a pen 101, which, vsing its embedded

controller 134, is able to capture and decode IR position tags from a page via an image sensor. The image
sensor is a solid-state device provided with an appropriate filter to permit sensing at only near-infrared
25 wavelengths. As described in more detail below, the system is able to sense when the nib is in contact with the
surface, and the pen is able to sense tags at a sufficient rate to capture human handwriting (i.e. at 200 dpi or
greater and 100 Hz or faster). Information captured by the pen is encrypted and wirelessly transmitted to the
printer (or base station), the printer or base station interpreting the data with respect to the (known) page, or, in

the preferred embodiment, transmitting the information to a netpage server for interpretation.

30 The preferred embodiment of the netpage pen operates both as a marking ink pen and as a non-
marking stylus. The marking aspect, however, is not necessary for using the netpage system as a browsing
system, such as when it is used as an Internet interface. Each netpage pen is registered with the netpage system

and has a unique pen ID 61.

When either nib is in contact with a netpage, the pen determines its position and orientation relative
35 to the page. The nib is attached to a force sensor, and the force on the nib is interpreted relative to a threshold
to indicate whether the pen is “up” or “down”. This allows a interactive element on the page to be ‘clicked’ by

pressing with the pen nib, in order to request, say, information from a network. Furthermore, the force is
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chanbers for storing fixative 644, adhesive 630, and cyan 631, magenta 632,
yel | ow 633, black 634 and infrared 635 inks. The cartridge 627 al so

cont ai ns ' air filter 636 in a base nolding 637. As pghoWmolosski ure
13, the mgvcdrraoﬂg|%r0 filter 636 interfaces with an air punp 638 inside the
printer via a hose 639. This 20 provides filtered air to the printheads 705
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wheel assenbly 673, adhesive is applied to one vertical edge on the front
side (apart fromthe first sheet of a docunment) as it is transported down
into the binding assenbly 605. It will be appreciated that this arrangenent
appl i es adhesive to each page during printing so that the paper novenent




reci procating glue strip. WO 11 2/-t12950 PCT/ A U 00/01-4-48 The
"portrait" binder assenbly 605 is best shown in Figure 26. It has a netal
support CW‘?/&9§'86, a sprung nol ded binding platen 687 thatr/ At 9 four
traverser rods, a nol ded angl ed platen 689 which supports the docunent 618
after the sheet 604 has been noved across, and an exit hatch 690 with
support bracket 691. The printed page 6Q4 is fed in until it rests on the
exit hatch 690. The binding platen 687 13" propel l ed forward 5 at hi gh speed
via a | oopenl. snsh eéecad ofwieateslodmiight,and agaa sgketon cougdnebt butterbdligitsG 8xplahadry note
attaches to a powered cable wi nder shaft 694. As the cable w nder shaft 694
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taken to RRLOL NG SR AERLRiIRFRSEnL! the docunment. Furthernore it applies
t he adhesive directly prior to pressing it against the previous page. This
i's nore effect isdms éfhamerapikyibpmng adhesi ve to the rear of each page and
sequentially pressing each page to the subsequent 15 page because any
i nterrupti‘on iﬁtaPﬁ‘gpﬂ?‘Ffﬁf"?sﬁbabg? ocess such as repl eni shing the paper supply
may | ow,t he ?éj[]ev%ih\ép aﬁLpI ied to the | ast adhered page to deteriorate and
becone | ess effactive. The cable 693 is sprung to allow for positive
pressure o be ggRpkit@Rctloambtye previ ous sheet to aid binding. Furthernore,
the angled platen 689 is shallower at the top than at the base in order to
support the dodepderstnre®a® networkdiretor axi s configuration. 20 A sensor (not-
shown) operatively connected to the contro|l of the stepper notor, may be
used to deter mTﬁ‘éxet'prfE"‘“bBrgi"?‘iséh‘erétfh’ﬁlu@aﬁu%{?f' L(bwatﬁésetkﬁ}'c?ﬁ’ﬁtﬁag?%ﬂf’ﬂ'e docunent to
al'l ow the 'pl at ef kQuAGEHERbEhN ALRRE Ge FoliSvifE{ci@ge to it. A paper tapper
643 knocks the sheet 604 to one side of the binder 605 as it is transported
acro$s to et he arialaecpypf atemes89. The main PCB 612 control s. notors 695, 696
and 697 for the cable w nder shaft 694, 25 the tapper 643 and the exit
hat ch 690 °r esp&gttagispycoryfaff™ docunent 618 is bound and finished, the
powered exit hatrigtlbmegggsgfg%n&m@ t anper sensor {not shown) is provided to
det ect document’ jans of other I nterferences acting to prevent the exit
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Human contrast sensitivity peaks at a spatial frequency of about 3 cycles
per degree of visual field and then falls off |ogarithm cally, decreasing
by a factﬁr L J{)0 beyond about 40 cycles per degree and }erhQHaM14A8

i mmeasur abl'e "beyond 60 cycles per degree. At a nornmal view ng distance of
12 inches (about 300mm, this translates roughly to 200-300 cycles per inch
(cpi) on the printed page, or 400-600 2aArrpI es per inch according to
Nyquist's theorem In practice, contone resolution above about 300 ppi is
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35 Turning to Figure 30, 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 612 also carries the

necessary peripheral electronics to the Memijet™ printheads 705. This includes a main CPU with volatile
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30 Referring to Figures 12, 12a, 24, 25 and 30, the motorized media pick-up roller assembly 626 pushes the top
sheet directly from the media tray 607 past a paper sensor (not shown) on the first print engine 602 into the

duplexed Memjet™ printhead assembly.

Two Memjet™ print engines 602 and 603 are mounted in an opposing in-line sequential
configuration along the straight paper path. The paper 604 is drawn into the first print engine 602 by integral,
35 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.
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over the resulti ng I"fevel CMYK | ayer.
25 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 the pages move through the printer in “portrait” configuration (that is,
30 in a direction parallel to the long edges). This in turn requires the paper tray, binding station and collection
station to be in portrait configuration. This may make the overall length of the printer too great to conveniently
fit into areas having limited space. In these situations, the media tray, binding station and collection station can
be arranged in “landscape” orientation (short sides parallel to 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
35 version of wallprinter (not shown), the adhesive is applied to the longitudinal edge of each page with a

reciprocating glue strip.
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The page expansion and printing pipeline of the print engine controller 760 consists of a high speed -
. IEEE 1394 serial interface 659, a standard JPEG decoder 763, a standard Group 4 Fax decoder 764, a custom
20 halftoner/compositor unit 765, a custom tag encoder 766, a line loader/formatter unit 767, and a custom

interface 768 to the Memjet™ printhead 350, as illustrated in the block diagram in Figure 16.

The print engine controller 360 operates in a double buffered manner. While one page is loaded into
DRAM 769 via the high speed serial interface 659, the previously loaded page is read from DRAM 769 and
passed through the print engine controller pipeline. Once the page has finished printing, the page just loaded is
25 printed while another page is loaded.

The first stage of the pipeline expands (at 763) the JPEG-compressed contone CMYK layer, expands

(at 764) the Group 4 Fax-compressed bi-level black layer, and renders (at 766) the bi-level netpage tag layer
according to the tag format defined in section 1.2, all in parallel. The second stage dithers (at 765) the contone

CMYK layer and composites (at 765) the bi-level black layer over the resulting bi-level CMYK layer. The

30 resultant bi-level CMYK+IR dot data is buffered and formatted (at 767) for printing on the Memjet™
printhead 350 via a set of line buffers. Most of these line buffers are stored in the off-chip DRAM. The final

stage prints the six channels of bi-level dot data (including fixative) to the Memjet™ printhead 350 via the

printhead interface 768,
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12. An apparatus according to claim 1, in which, to cater for a form printed on multiple pages,

the printer module includes a binding means for binding the pages.

5 13. An apparatus according to claim 1, wherein the appliance includes at least one sensor to
measure operating parameters, the at least one sensor and the printer device being operatively

interconnectable, said one or more forms including appliance operation information.

14, An apparatus according to claim 1, wherein said at least one form includes information
. relating to appliance use, and said computer system includes means for identifying, from the indicating data, at

10 least one parameter relating to the appliance use.

15. An apparatus according to claim 15, in which said at least one parameter relating to the

.appliance use is associated with at least one zone of the form.

16. An apparatus according to claim 15, in which said at least one parameter relating to the

appliance use is a control parameter of the appliance use.

15 17. An apparatus according to claim 9, wherein the appliance includes an upper storage
compartment and a lower storage compartment, each storage compartment accessible by way of a hinged door,
the printer module provided in the door of the upper storage compartment, and the door of said lower storage

- compartment providing a collector arranged to receive a printed document exiting from said printer module

when both said doors are in a closed position.
20 18. A computer system including at least one apparatus according to claim 1.

19. An appliance for storing and cooling produce, the appliance including an integral printer.



