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BACKGROUND

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 & 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

he
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Furthermore, conventional network terminals and items of computer ancillary equipment are typically
designed and packaged in a form which is tailored towards desktop type apphcatxons, and which can tend

therefore to consume valuable space.

SUMMARY OF INVENTION

10 According to the invention in a first aspect, there is provided an apparatus. enablmg interaction with a
network computer system, the apparatus including:

an appliance for storing and cooling produce for use by an appliance user; and

a printer device integrated into said appliance, the printer device being operatively interconnectable

with said network computer system, the printer device including a printer module operable to print at least one

15 form delivered from said network computer system, and the printer device being configured to receive
indicating data from a sensing device operated by an appliance user, the sensing device, when placed in an

operative position relative to said at least one form, sensing the indicating data.

According to the invention in a second aspect, there is provided an appliance for storing and cooling
produce, the appliance including an integral printer.
20 The invention, then, provides a means whereby the network terminal capability can be incorporated

into a commonly used host appliance, such as a domestic refrigerator. Such an appliance is generally accessed
routinely and frequently as a part of the day-to-day activities of members of the household.

In the domestic environment, the kitchen, and more particularly the kitchen reﬁ'igerator, can be
regarded as a focal point for activity. The invention 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 &

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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can be printed mformatlon is easier to read than mfonnatxon dlsplayed or a computer screen. Moreover, paper does

not run on batteries, can be read in bright hght. robustly accepts coffee spllls or the like, and is portable and
disposable. Furthermore, the system allows for hand-drawmg and hand-writing to be captured which affords

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

30 associated with the printer controlier 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;



conput er systens. The advantage of paper is that it is widely used to
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affords 30 greater richness of expressé-on than input via a conputer

keyboard and nouse. .BRI EF DESCRI PT. Bfideefdmaid ot her
embodi nent s ofFlﬁq‘Fe18i1§ﬁﬁ!§ﬁP?°'6vﬁv\ﬁanﬁs{r?%ﬂ?§f ges%ﬁro?mbeaj, hﬁ{/ way of mon-1imiting

exanpl e only, Iy;%}t@ dJ @Q%ﬁﬁp{;@pe ?pﬁv@@ieﬁ@iﬂﬁhﬁmﬁl)ﬂel&ﬁuﬁhﬁtﬂdﬂgﬁﬁlﬁ’ Memjef pinting=i gur e
1 is a schenmati Q% a the relationship between a sanple printed netpage and
its onli neemsaighowndsFigagty | pti on; WO 2002/ 042950 PCT/ AU2000/ 001448 - 5-

Figure 2 is a ﬁi(g:urheeimg%%rsgécﬁ\‘gvﬁtvoﬂ*ﬁ%ﬁﬁn@ﬁ@&@ﬂg&ﬂ&mjeﬁ‘mmmg pen, a
net page printerc a netpage page server, and a netpage application server;

Fi gurse 3 i || ustipaé BiSs @sislé éxplodei oiaw offthervalipsialge servers and printers _
interconnected via a network; Fi u%i 4 .ids.a schematic view of a high-Ievel
structure of, Eiglpﬂzrfﬁwxﬂ%‘é@@fgﬁ C¥L98h i ne page 5 description; Figure
5a is a plan vy, k E‘Iﬂw BhepertmedR ge tag; Figure 5b is a plan
vi ew show ng a#lg'\évfgjt}%\%@ﬁtlh%& et Wquﬁaa ?Cgt of ?Iﬁﬁ tags shown in Figure 5a
and a field ofigis Bvis ofronmathreetpagaics efthe etrgiriepbeysten of the Pipfen f or m of a net page
pen; Figure 6a is a plan view shqow g%e nn%laltsesr native structure of a netpage
tag: 10 Fi gur eFigye pis ares three-apprist i R the RIECHCA SI™ | onshi p bet ween a set of
the 90 showncige B gksdifrastusbindbiatioabial Vi ew of a netpage sensing
deviCe i-n the‘r rmof a netpage pen; Figure 6¢c is a plan view show ng an
arrangenent of Figira@7 igh repttiec-quertsr itvoafithe oppn Blugywieg! agpgmblier e targets are
shared between_adj acent tags: Figur | AwviieWw showi ng t he

i nterl eavi ng aﬁlﬁ“‘%&?‘éff%?‘f’“%i’dulgwégl’sl'ﬁ%g%sd’b%ﬁ%ﬁ% gﬁtlrzh?codemrds 15 of the
tag shown in F?vg%%ﬁﬁiop'ﬁ]r&lq&@ter?vidw&fﬂieﬁémmhart of a tag i mage processing
and decoding algorithm Figure 8 is a perspective view of a netpage pen and
its associat edthargw'sebnso?cﬁgltl'ff@iﬁhﬁiﬁmpﬁvwgwlffﬁﬁé; Figure 9 is a perspective
expl oded vi ew of the, netpage pen sh i.0 s Fl ethd - 3Dacko?dafice with
schehdtic bl ocf‘%ﬁeggr‘saarﬁeg? egen °§%‘%§%§+ e“rf&lggl?&tg %é‘eﬁegtgggng%%gaecn shown in

Fi gur es 8 tiQregentin®ptidei gure 11 is a perspective view of a wall-nmounted

net page printer; Figure 12 i.s a s i . £%pbh Qhsubnbiffes AQEPaTE
printer of Fi gfigsers.s EPERFETe Iy ?%gﬁeargﬂééﬁﬁ?gg‘ %gfﬂﬂgn of %i gure 12

show ng amelgti on of the duplexed print engines and glue wheel assenbly;

25 Figure 13 is_ a dgtailed view of i £ telolnd 3 shdwitl o tBdrihal 36ForJind e
paths, and pri 'rsﬁ‘gugn |lﬁ@spﬂg?ec?vﬁé’legnoéﬁ%g‘aﬁé&gaﬁq%terglugf Fi éﬁl}lré;s 11 and r12;

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, & 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



Figure 14 is a schematic bl ock diagramof a printer controller for the

net page printer shown in Figures 11 and 12; Figure 15 is a schematic bl ock
di agram of dupl exed print engine controllers and MenjeP printheads 30
associ at egrownddnstdse printer controller shown in Fi gur ePQRAURDGWNAIBLE6 IS a
schematic bl ock diagram of the print engine controller shown in Figures 14
and 15; Figure 17 is a perspective view of a single MenmetT" printing.

el ement, as used in, for exanple, the netpage printer of Figures 10 to 12;
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and 20 network and connections;. and_ Fi re 34 | ectional
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button. The netpage consists of graphic data 2 printed using visible ink, and coded data 3 printed as a
collection of tags 4 using invisible ink. The corresponding page description 5, stored on the netpage network,
describes the individual elements of the netpage. In particular it describes the type and spatial extent (zon_c) of

25 each interactive elcment (i.e. text field or button in the example), to allow the netpage system to correctly

interpret input via the netpage. The submit button 6, for example, has a zone 7 which corresponds to the

spatial extent of the corresponding graphic 8.
As 111us11'ated in Figure 2, the netpage pen 101, a preferred form of which is shown in Figures 8 and 9

and described in more detail below, works in conjunction with a netpage printer 601, an Internet-connected
30 printing appliance for home, office or mobile use. The pen is wireless and communicates secure}y with the
netpage printer via a short-range radio link 9. If desired the pen may be connected to the system utilizing wires

or an infrared transmitter, although both alternatives limit usability.

The netpage printer 601, a preferred form of which is shown in Figures 11 to 13 and described in

more detail below, is able to deliver, periodically or on demand, personalized newspapers, magazines,

35 catalogs, brochures and other publications, all printed at high quality as interactive netpages. Unlike a personal
computer, the netpage printer is an appliance which can be, for example, wall-mounted adjacent to an area



. present invention operate. 30 In brief summary, the preferred formof the
net page system enpl oys a conputer interface in the form of a mapped
surface, that is, a physical surface which contains references to a map of
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connect ed
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 accopnts. 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



or an infrared transmtter, although both alternatives |imt usability. The
net page printer 601, a preferred formof which is showmn in Figures 11 to 13
and described in nore detail below, is able to deliver, periodically or on
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ot her publications, all printed at high quality as interactive netpages.
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30 defined.

11 NETPAGES
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



server, assum ng that the assigned pen is only used by the respective
famly nmenber. However, as explained below other neans may be used to
identify a user. A netpage pen can also be registered with a netpage

regi stratwonosssseso 11 and |inked to one or nore 35 ppgTMRUZoEec1848aCCOpPNt S.
This allows e-commerce paynents to be securely authorized using the netpage
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t he netpage pen with a previously registered signature allomﬁng it to
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The relationship between the page description, the page instance, and the printed netpage is shown in

Figure 4, In the preferred embodiment the page instance is associated with both the netpage printer which
30 printed it and, if known, the netpage user who requested it. It is not essential to the working of the invention in
its basic form that the page instance be associated with either the netpage printer which printed the

corresponding physical page or the netpage user who requested it or for whom the page was printed.



30 defined. 1.1 NETPAGES Net pages are the foundation on which a netpage
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30 1.2.2 Tag Data Encoding

In one embodiment each tag contains 120 bits of information. The 120 bits of tag data are redundantly
encoded using a (15, 5) Reed-Solomon code. This yields 360 encoded bits consisting of 6 codewords of 15 4-
bit symbols each. The (15, 5) code allows up to 5 symbol errors to be corrected per codeword, i.e. it is tolerant

of a symbol error rate of up to 33% per codeword.



its basic formthat the page instance be associated wth either the netpage
printer which printed the correspondi ng physical page or the netpage user
who requested it or for whomthe page was printed. W 2002/ 042950
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at thg apexes of any polygon having n apexes, where n ranges from 3 to infinity, as desired. In combination

30 with the circular detection ring 15, this makes a circular arrangement of data bits within the tag optimal. To
maximize its size, each data bit is represented by a radial wedge in the form of an area bounded by two radial
lines, a radially inner arc and a radially outer arc. Each wedge has a minimum dimension of 8 dots at 1600 dpi
and is designed so that its base (i.e. its irmer arc), is at least equal to this minimum dimension. The radial
height of the wedge is always equal to the minimum dimension. Each 4-bit data symbol is represented by an

35 array 518 of 2x2 wedges.



WO 2002/ 042950 PCT/ AU2000/ 001448 -12- Each 4-bit synbol is represented in a
spatially coherent way in the tag, and the synbols of the six codewords
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(an errorwaffoepaszssg nul tiple spatially adjacent bits)PCEABOF0E448 NI TUM
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518 of 2X2Tl¥éﬁ'ﬁi@ ?a?get MQM?'Q 952(5%3@35% PW&M&Q@/ lpgﬁlg%&he advantage of being very well

behaved when perspective-distorted. Matching proceeds by aspect-normalizing and rotation-normalizing each

30 shape’s moments, Once its second-order moments are normalized the ring is easy to recognize even if the
perspective distortion was significant. The ring's original aspect and rotation 27 together provide a useful
approximation of the perspective transform.

The axis target structure 16 is the next to be located (at 28). Matching proceeds by applying the ring’s
normalizations to each shape’s moments, and rotation-normalizing the resulting moments. Once its second-
35 order moments are normalized the axis target is easily recognized. Note that one third order moment is

required to disambiguate the two possible orientations of the axis. The shape is deliberately skewed to one side
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the four concentric synbol rings 18a to 18d, shown in Figure 5, in
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30 The obtained tag data indicates the identity of the region containing the tag and the position of the tag within

X

the region. An accurate position 35 of the pen nib in the region, as well as the overall orientation 35 of the pen,
is then inferred (at 34) from the perspective transform 33 observed on the tag and the known spatial

relationship between the pen’s physical axis and the pen’s optical axis.

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



-14- to make this possible. Note also that it is only possible to
rotation-nornalize the axis target after it has had the ring' s
normal i zati ons applied, since the perspective distortion can hide the axis
target's axis target's original rotation pr fu
apprOX|ng@¥dﬁ/g Bﬁhe tag's rotation due to pen yaM/29]R¥h9&%gﬂgﬂﬁérspectlve
target structures 17 are the last to be located (at 30). Good esti mtes of
their positions are 5 conputed based op their known spatial relationships
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thetag W t n accurate positi en nibin the
regi on, aSf ke X”é‘h‘PHéﬁ‘%@iﬂ&F‘F °QS‘P‘Y‘§41‘E°8‘P‘F"6$1“‘SB‘86@ istthea dppirefl. Furthermpmaesics the er r ed
(at 34) f Ecttiod Blﬁhmﬁsﬁﬂaeﬁde\bﬁanﬁeﬁ aBsly @ﬁmr%mbmmedum dnfyond &@evﬁbftdtyﬁ &y known
spatlal 5%@{» Ldopv ﬁE ween t he pen's physical axis and the pen's optical
axi s. Al t er nat ag Structures 35 The tag structure just described
i's deS| gnaatds fiossitad th dispe@tviith hergpedtion tarkétd dltogpthercind [rbtead aely enlilief dam @spresenttidnrbeiagul ar

posoby o SierbfloRl ML ctihiAfSloe (R kbl GRARGOG by WL HRREIA. o

PCT/ AU20089 bit)valugds represented by the absence of a glyph. This ensures that the data grid is well-populated, and

thus allows the grid to be reliably identified and its perspectlve distortion detected and subsequently corrected
during data sampling. To allow tag boundaries to be detected, each tag data must contain a marker pattern, and
these must be redundantly encoded to allow reliable detection. The overhead of such marker patterns is similar

35 to the overhead of explicit perspective targets. One such scheme uses dots positioned a various points relative
to grid vertices to represent different glyphs and hence different multi-bit values (see Anoto Technology
Description, Anoto April 2000).



-15- case of planar surfaces where regular tilings of tags are possible,
i.e. surfaces such as sheets of paper and the 1like, nore efficient tag
structures can be used which exploit the regular nature of the t| i ng An
alternative tag structure nore suited to a regular tilin _9 iS sh

Fi gure 6aWOTME/MP8r native tag 4 is square and has fobf ﬁE?"Q?{@&Hsve
targets 17. It is simlar in structure to tags described by Bennett et al.
in US Patent 5 5051746. The tag represents sixty 4-bit Reed- Sol onon
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netpage system.



WO 2002/ 042950 PCT/ AU2000/ 001448 -16 1.2.6 Tag Map Decoding a tag results
in aregion ID atag ID and a tag-relative pen transform Before the tag
I D and the tag- relative pen |location can be translated into an absol ute

| ocation wthi tagged region, the |ocation of the t he

regi on rrug(;g)(gg?(ﬁo . This is given by a tag map, a fu%‘&f’?ﬁﬁ’%‘ﬂé maps
each tag IDin a 5 tagged region to a corresponding location. A tag map
reflects the schenme used to tile the sur_}ace region with tags, and this can
vary according to surface type. Wen mil T pl e tagged regi ons share the
sanme tilingJ3schemaeNarkaGhNETWORR t ag nunberl ng schene, they can also share
the sanme tag map. . The tag% map for a re [5"@ aPe retrievable via the
region |ID. Inl”rﬁﬁ"sf"m&?"@’@ﬁ‘mﬁn T2 dgfPaghnetIork cgns té & dpsribuied sst ofpetpage paecsriSOIelRpEet he
tag map carfegheatioreservere Vi detpabd ID streegs 12Detpagn aﬂyhcauwnamérmmtpngetmbmoﬁkmeﬂs ase tag
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t ags theregnxgrtgmt‘,jl o%l%hé(me support the capture of an absolute pen path in
the zone of "a “particular user interface elenment. An object-indicating tag
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o not, ther e ort t 0 )l ut e pen path. They do,
however , suppgit %nh%p%'ﬁg sﬁrrv%rw(tl;“?h %%B#a%aeledogme&tg‘ "g°p§gt°rls'ong as’'t he -
positi on sepige a@vefsrceqbbetmw @XCRAS of tridbwEr sérhse pﬂmwmueﬁ:aﬂfa&ags Elrcxawmy,
the &4 spl | | 'meu a_stroke
can B unathy aranerd, S sal fuRREBR RGP kel ol M3 sl o2
function i ﬁ@bé‘ﬁfé@“&f‘P‘(PﬁaWﬁ%@%éP’m%ﬂlinhﬁlfl‘a?mléﬂh@'m@? bdﬂ“t"ﬂ%“ﬂ@'ﬁq&&b‘é as
user i nt er pariduMeth BB ploviddd/dthe I Wm@&ﬂpdg@ﬁﬂeﬂ%mb&mr&ditﬁd girecmtind page

using an a rlates nsi r or ta 0 be read by
t he sensi nga%“gp hémgﬁu or ﬁg {egmacomt“tg”?c’é mtb°r'1"sr°'fag‘°%“g"e§vetrlferat ed in the

net page system WO 2002/ 042950 PCT/ AU2000/ 001448 -17 1.3 THE NETPAC;E
NETWORK 14 THE NETPAGE PRINTER

25 The netpage printer 601 is an appliance which is registered with the netpage system and prints netpage
documents on demand and via subscription. Each printer has a unique printer ID 62, and is connected to the
netpage network via a network such as the Internet, ideally via a broadband connection.

Apart from identity and security settings in non-volatile mémory. the netpage printer need not contain any
persistent storage. As far as a user is concerned, “the network is the computer”. Netpages function
- 30 interactively across space and time with the help of the distributed netpage page servers 10, independently of

particular netpage printers.

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,



In a preferred enbodi ment, a netpage network consists of a distributed set
of netpage page servers 10, netpage registration servers 11, netpage ID
servers 12, netpage application servers 13, netpage publication servers 14,
and net pag&pgqri nters 601 connected via a network 19 such _as the |nternet,
as shown i 5 The netpage registration serverPGHAY0U00I44E, o
"which records rel ationshi ps between users, pens, printers, applications
and publications, and thereby authorizes, various network activities. It
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35 poi ntcaghito hR e&“lﬁiﬁﬂ:kﬁﬁr S printer via the appropriate page server.
Text and inmage objects e ot her hand, WD 2002/ 042950 PCT/ AU2000/ 001448

-18- are typi cafeyncphger ydenictrh optateensing Uiipisiers | iglé Swith o 6hids Crarfge ef gkl iagdg t O
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for wide consumer acceptance, it is desirable that a netpage printer have the following characteristics:

—

30 . photographic quality color printing
. high quality text printing
. high reliability
. low printer cost

. low ink cost



The net page publicati-on server optim zes the segnentation of docunent
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i ncl udi ng frikgBmertdVded RimedRh € 5iBh Sbktfale 301 m&hxﬂ&moritamosqbgah&pﬁm&rpaﬁéﬁghi c,

and ot hers. However, for w de consuner acceptance, it is desirable that a

net page prAERE FREEHRYy) | owi ng characteristics: 30 photographic quality
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308, the passive actuator beam pair 309, the active actuator anchor 310, the passive actuator anchor 311, and

the ink inlet 312.

The active actuator beam pair 308 is mechanically joined to.the passive actuator beam pair 309 at the
_join 319. Both beams pairs are anchored at their respective anchor points 310 and 311. The combination of
elements 308, 309, 310, 311, and 319 form & cantilevered electrothermal bend actuator 320.

25 ' Figure 18 shows a small part of an array of printing elements 300, including a cross section 315 of a
printing element 300. The cross section 315 is shown without ink, to clearly show the ink inlet 312 that passes
through the silicon wafer 301.

Figures 19(a), 19(b) and 19(c) show the operating cycle of a Memjet™ printing element 300.

Pigure 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 elecirical current to pass through the beam pair 308 for about one microsecond,

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



5 sinmul taneous doubl e sided printing conpact formfactor |ow power
consunption No currently commercially available printing technol ogy has all
of these characteristics. To enabl e production of printers with these
characteristics, the present applicant has invented a I nt
t echnol ogWo 2082/842¥d t o as Menj et TM t echnol ogy. Menj et Wﬁg%ﬁﬂ/ﬁ’t{m&
dr op-on-denmand i nkj et technol ogy that incorporates pagew dth printheads
fabricated using m croel ectromechani cal systens (MEMS) technol ogy. Figure
17 shows a si ngl e printing el enent 300-%f a Menj et TM print head. The net page
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m crosecond, 35 resuy| ti n? I n Joul e heating. The tenperature increase
resul ting frbm JotReNeREESEEF g causes the beam pair 308 to WO 2002/ 042950
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chanber 304. Thé n tion
5 shown in SoERfeead ©?°B)‘s “glﬂ'f’ ensp ﬁésraé‘éssmgééséﬁe ?g{g&e\?{g??uﬁmgngﬁ% fﬁiﬁf%ﬂ

out of the geaerhe 180Hz ordaswr) daforiating cppyiged by the pen is encrypted and wirelessly tran:
printer (or base station), the printer or base station mterpretlr_lg 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. Bach netpage pen is registered with the netpage system
and has 2 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



i nk meni scus 316 to bul ge. The nozzle run 303 prevents the ink neniscus 316
fromspreadi ng across the surface of the nozzle chanber 304. As the
tenperature of the beam pairs 308 and 309 equalizes, the actuator 320
returns t inal position. This aids in the br e ink
dr opl et Q?zpér:zg%%sﬁe ink 321 in the nozzle chanber, ﬁs %%Jopﬁéuasg Fi gure
19(c). The nozzle chanber is refilled by the actlon of the surface tension
at the meniscus 316. Figure 20 shows a gﬁgmant of a printhead 350. In a
net page printer, the length of the prinfhead is the full width of the
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Net page Pen T e cl.i.v hg,fagm systemis typically a
pen 1, WATEH %smﬁﬁs? golu%n‘g'g%%ga/dfopg%u%% roll i%%ﬁlos able to capture and
decode | R posi tHeittibi gatibe to Dhotpageregsraptired 22 A seriesiofj@rokes. rsstroke cdiviats bivggmencs#Ens or
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sensi ng at ra ILn nore detail
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surface, %&rh&ﬂﬂ@%ﬁt&c@h&&ﬁk@oﬁﬁ&&ema@ﬁes&&mﬁ sufficient rate to capture
human handwiting (i.e. at 200 dpi Z>g?reat er and 100 Hz or faster)
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30 A sequence of captured strokes is referred to as digital ink. Digital ink forms the basis for the digital

exchange of drawings and handwriting, for online recognition of handwriting, and for online verification of

signatures.
The pen is wireless and transmits digital ink to the netpage printer via a short-range radio link. The transmitted
digital ink is encrypted for privacy and security and packetized for efficient transmission, but is always flushed

35 on a pen-up event to ensure timely handling in the printer.



5 The pen determ nes the position and orientation of its nib on the netpage
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30 There are two kinds of input elements in a netpage page description: hyperlinks and form fields. Input

-

through a form field can also trigger the activation of an associated hyperlink.

1.7 STANDARD FEATURES OF NETPAGES

In the preferred form, each netpage is printed with the netpage logo at the bottom to indicate that it is
a netpage and therefore has interactive properties. The logo also acts as a copy button. In most cases
35 “clicking” the logo produces a copy of the page. In the case of a form, the button produces a copy of the entire



particular time. A preferred enbodi ment of the pen is described in greater
detail in Section 6 below, with reference to Figures 8 to 10. 1.6 NETPAGE
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area of the button. 30 There are.two kinds of jnput elenents in a netpage
page descripti oﬁ‘.“'gﬁ%@f%1‘°ﬁ?€*s‘“ea‘h’a°‘?d8‘r¢‘ﬁl??‘ﬁé’rﬂag’.““‘ﬁ?fgut through a formfield
can alsso t&i ggegrint {\@pyAkh boédiehon of an associated hyperlink. 1.7 STANDARD
FEATURES OF NETPAGES In the preferred form each netpage is printed with
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therefore has interactiv roperties. The |l ogo al so acts as a copy button.
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case of a form Aldb@mbhtaékion RHDAE 8P sitpl§ BlRXInG the bikton ARY thénQondkhe? Y Podd b2 a0

PCT/ AU2000/ 001448 -23- form And.in the case. of secur e .doc nt. such as
B U okt ofeouTT e o of i Tiereh g SuRREE Bl e W RS e, R IF C, G
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Depending on the document type, the publisher or the user pays the small “yéllow pages” service fee.

=

25 - The help page is obviously unavailable if the printer is unable to print. In this case the “error” light is

lit and the user can request remote diagnosis over the network.
2. NETPAGE PRINTER DESCRIPTION

21 PRINTER MECHANICS

The vertically-mounted netpage wallprinter 601 is shown fully assembled in Figures 11 and 12. As

30 best shown in Figures 12, 12a and 30, it prints netpages on A4 sized media using duplexed 8%” Memjet™
print engines 602 and 603. It uses a straight paper path with the paper 604 passing through duplexed print

engines 602 and 603 which print both sides of a sheet simultaneously, in full color and with full bleed. A
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plate. The wallpnnter 601 is preventcd from being lifted off by a screw that locates the chassis molding 606 to
the plate 621 at one position behind the media tray 607.

25 Referring to Figure 21, the side of the wallprinter 601 includes a module bay 624 which
accommodates a network interface module 625 which allows the printer to be connected to the netpage
network and to a local computer or network. The interface module 625 can be selected and installed in the
factory or in the field to provide the interfaces required by the user. The modules may have common connector
options, such as: IEEE 1394 (Firewire) connection, standard Centronics printer port connection or a combined

30 USB2 and Ethernet connection. This allows the consumer to connect the wallprinter 601 to a computer or use
it as a network printer. Other types of connections may be used. The interface module PCB, (with gold contact
edge strips) plugs directly into the main wallprinter PCB 612 via an edge connector. The different connector
configurations are accommodated in the module design by use of a tool insert. Finger recesses on either side of
the module 625 allow for easy manual insertion or removal.

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 Memjet"'M printheads 705. This includes a main CPU with volatile
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Two Memjet™ print engines 602 end 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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wheel's co
station to be in portrait configuration. This may make the overall length of the printer too great to conveniently

>3

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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** Because of the pagewidth nature of the Memjet™ printhead, each page must be printed at a constant

speed to avoid creating visible artifacts. This means that the printing speed can’t be varied to match the input .
30 data rate. Document rasterization and document printing are therefore decoupled to ensure the printhead has a
constant supply of data. A page is never printed until it is fully rasterized. This is achieved by storing a

compressed version of each rasterized page image in memory.

This decoupling also allows the raster image processor (RIP) to run ahead of the printer when

rasterizing simple pages, buying time to rasterize more complex pages.
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a size of herent data such as text conpresses very well. Using
| ossl ess bi-|evel conpression algorithnms such as Goup 4 Facsimle
( ANSI / El A24 PRINTER CONTROLLER ARCHITECTURE

The netpage printer controller consists of a controlling processor 750, a factory-installed or field-
installed network interface module 625, a radio transceiver (transceiver controller 753, baseband circuit 754,
30 RF circuit 755, and RE resonators and inductors 756), dual raster image processor (RIP) DSPs 757, duplexed
print engine controllers 760a and 760b, flash memory 658, and DRAM 657 (presently 64MB), as illustrated in
the block diagram in Figure 14.

The controlling processor handles communication with the network 19 and with local wireless
netpage pens 101, senses the help button 617, controls the user interface LEDs 613-616, and feeds and
35 synchronizes the RIP DSPs 757 and print engine controllers 760. It consists of a medium-performance



538-1988, Facsimle Coding Schemes and Codi ng Control Functions for Goup 4
Facsim | e Equi pnent, 15 August 1988, the contents of which are herein
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The printer controller optionally incorporates an Infrared Data Association (fDA) interface for

receiving data “squirted” from devices such as netpage cameras. In an alternative embodiment, the printer uses

..u

30 the ItDA interface for short-range communication with suitably configured netpage pens.

24.1 RASTERIZATION AND PRINTING

Once the main processor 750 has received and verified (at 550) the document’s page layouts and
page objects into memory 657 (at 551), it runs the appropriate RIP software on the DSPs 757.

The DSPs 757 rasterize (at 552) each page description and compress (at 553) the rasterized page

35 image. The main processor stores each compressed page image in memory 657 (at 554). The simplest way to
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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.



page (at 559) to produce a printed netpage 1. 2.4.2 PRINT ENG NE CONTRCOLLER
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rear refrigerator heat exchange pipes 1030 and the system compressor pump and motor assembly 1032.
Access to the storage compartments 1034, 1036 of the appliance is provided via, respectively, an upper door
30 1012 and a lower door 1014, which also serve to provide the mechanical structure for supporting the

interactive printer device function. This mechanical arrangement allows for convenient access to the
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interactive printer function for operation and maintenance purposes and satisfies human factor engineering
design principles.
Figure 32 shows the accessibility to a consumables access hatch 1016, i.e. the hatch by which access
35 is gained to supplement those parts requiring periodic replacement, commonly paper and ink. This access
hatch 1016 is provided as a hinged assembly in the upper door 1012 of the netpage fridge 1001, mounted to

fold downwardly and outwardly for ready access to a user. Those components of the interactive printer which



refrigerator or other appliance. Since the netpage printer of the invention
is, renmotely interactive (generally, through wireless 20 transm ssion from
net page pen to printer device), there is little danger of conflict between
t he use owot2ee/gaedsnter. and that of the refrigerator PCSRAURCOBUMEEr, a
refrigerator is already powered and can readily be augnented with a

net work connection, and its door provides an ideal formfactor for a

net page printer, being tall but shall owa3 The netpage fridge 1001 is shown
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fridge is iisaso:r egi stered with the netpage systemand prints netpage
docunents on demand or via subscription in accordance with the process
descr i bed 2gabovéviameedtoeismenitering ppdgentrolear | i er appl i cati on PCT/ AUOO/ 00561.
Each net pgge fﬂcq%% %1? 3 unique ID and is connected to the netpage system
via a network suc fie- Internet, 15 ideally via a broadband connecti on.
The 3t work i nFaﬂt@ﬁgua&mdn@ﬁpdr&gsupported via a network interface which is
integral to the netpage fridge. A receiver for receiving signals fromthe
net page pédli s HAVIPYATEREFOCK WéNDCONTROL

In conjunction with an external sensing device, such as the netpage pen, the netpage fridge provides

the capability to monitor stock as it is entered into and removed from the storage compartments. This function
provides the appliance with the capability to assist with restocking, monitor use-by dates, and suggest recipes
35 which utilise the available ingredients. A user’s netpage pen can be readily augmented to support barcode

scenning, and the netpage system can provide an application which converts barcode input into updates to an
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device in the upper door of the netpage fridge. Figure 33 schematically
illustrates two | eads 1022, 1028, running through the upper fridge door
1012, the upper fridge door hinge nmechanism and the side wall of the

upper par waofootduessor i dge cabinet to enmerge at the rear POI/AULIS0/6(IPS ance,
provi di ng connection to, respectively, a 20 nmains power supply 1026 to
supply power to the netpage printer device, and a network |ink 1024; such
as a residential tel ephone line providsfg a connection to the Internet. In

a preferred formof the netpage,fridge., the refri, tor function.and the
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level. Simlarly, if a power outage has been detected in the electric power
supply to the refrigerator the netpage fridge produces a report detailing
the interruption in supply for the informati on of the appliance user.
CONCLUSI Onofoe2/qaesssent i nventi on has been descri bed wiRGT/AEX08MA4E to a
preferred enbodi nent and nunber of . 20 specific alternative enbodi nents.
However, it wll be appreciated by those skilled in the relevant fields
that a nunber of other enbodi nents, difiering fromthose specifically
described, will also fall within the spirit and scope of the present
invention. Accordingly, it will be ungaggkood that the invention is not
intended to be I|imted to the specific enbodi nents described in the
present specification, including docunments incorporated by cross-reference
as appropriate. The scope of the inventionis only limted by the attached
clainms. 25 WO 2002/ 042950 PCT/ AU2000/ 001448 -35 CLAIMS 1. An appar at us
enabl i ng i nt er,act i o bt Bl Y REkeGARRY b Bho R YobloRER sy PO RPRLA N Ring

i ncluding: 5 an appli %Pn for oring and cooling produce for use by an
appl i gnce user ,ana;;g,dmaetp;rstoﬂﬁ@mdemugp:educmegﬂartaeebphm@ssamdi appl i ance t he
printer device being operatively interconnectable wt & ktg
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rel ative t ensdrgahe indpating detp USB\S aﬂw‘&g‘b‘fﬁf &Ptﬁ%“e‘é\é"é"of"ﬂ? Fige tegsedt B‘?s'r'r‘g'i“’ a¥5de B n
said gt |eggh one formcontains information-to be conveyed to said

appl iance user and coded data indicative of .an identity of th for t he
sensi ng devi ce3. 'whenAfrippasatuy adcerdingto gl a¥hersia s?&‘!ﬁl‘"@ﬁ‘&‘iﬁ?‘@l"%‘i‘ﬁ“\?é‘ T%bfor m
sensi ng thsonbe?wt&m&apﬂmﬂah@r chSéoH@d&hnﬂléhﬁﬁeiof&ﬁﬂ@h@bfthd‘lbrncﬂadadsmtalb\ége, g

generat i ng data regardi ‘r?ftlo 05|sgﬁs%gm£§lh1?htu %aemtugngtalpﬁ { B t2Q8dea AN

appar at us BEEHPEP Ry one form contai ns
coded dat adamdldcgatnamdmrewmmsmmwsyl%felaﬁ‘f?@‘f‘ifP‘Hﬁ" the sensing device

cont s ng dat g 1 e9aLdl g Qb SRAD bitaCf, 5L PR LAGE 143 Shnaid et 01 N0
t he a regarding t RPEEMY 4 5f { ormusin t least sone of th
coded dat a mdiﬁatwmofappamm‘)ﬁ@e e é'F gpnsing devige eqniginipg data ieﬁc‘ﬂ‘%di‘ [igptity of spidepplignen
devi ce. 6. AR, MARGEIRA Héda@ sepaiicl thddnly FltiifoTin Dsingelbdt seesfithe godeiddatace i ncl udi ng
a marking nib. 257.An apparatus according to claim5, in which the sensing
devi ce contai n§ an |dlemﬁlmse%??ffl’eht°ﬁ1@5*r}sma}ﬁ‘f“§wqsﬁﬁQFfl‘g"C%t uni que identity to
t he sensi ng deyice and i dent S ® particul ar
appl  ance User b 8. ARGRT et hin ¥ Sl SRSAENARE it DT O
devi cgs and sai g pr| nk@ﬁppﬁiﬁ\(d dosdrdinig @0 claxm 5, in which the sensing device contains an identification -

means which imparts a unique identity to the sensing device and identifies it as being associated with a

particular appliance user.
8. A system according to claim 5, wherein said sensing device and said printer device are
configured for wireless communication therebetween of said indicating data.
30 9. An gpparatus according to claim 1, wherein said printer module is integrated into a door of
said appliance in a position readily accessible to said appliance user.
10. An apparatus according to claim 1, wherein said printer module prints the coded data at the

same time as printing the form.



configured for wreless comunication therebetween of said indicating data.
309. An apparatus according to claiml1l, wherein said printer nodule is
integrated into a door of said appliance in a position readily accessible
to sai d syphdoaneesouser. 10. An apparatus accordi ng to ROT2AGR000/000448r ei N sai d
printer nodule prints the coded data at the. sane tine as printing the
form WO 2002/042950 PCT/ AU2000/ 001448 -36- An apparatus according to
claim 10, in which the coded data is substantially invisible in the
visible spectrum 1 An appar at cater
for a form prilnt ed ‘ChePRETHS BRORME océa%?&gnﬂmgrmlteg (%I%a{ta dgnPséanar%%h% emﬂ%

bi ndi ng néslesptatmmbi ndi ng t he pages. 5 13. An appar atus accordi ng to claim

1, wherein the appl ance .inclu Iea rating
parameters, tHe at %”gf'a Edg'ﬁz%amgndm% e prl n&glsé){gev né'teegggﬁmgﬁe PIESS

oper at i ve{hypnntenmaiulemmé@taainﬂlagm@mfctbmdlegmpam?;re forms including appliance
operation |nformat|on appaJs a ordin I

sai dJat | eastldbone o7 FHPP’ﬁtH*I ﬁ&%@“ tﬁf t“ﬁ“(")rﬁ1 ?he aPpl'fg:e mcltu&”s 2 leﬁsﬁl%'e \é\%%ﬂg% and
sai d corrpub@rre peiting) pamplelscie shegta kest faoe SF@@andf ylengmter r(waet h@nﬁ ARFral¥ElY ng
data, at ; @%.%ie ot nmmmrﬁ{ indiitog bipghed Rerkdd® idRRAoANCe use. 15. An
appar at us’ accor Ing to claim15, in which said at | east one paraneter

rel ati ng to the. apph sppases ers@dings tozeliro & whersth spidtah lepst Oneciarsy ingl¥es iBfORRAtOR t he

form, B ﬁ‘Jn@J&é aﬁ%ﬁ@ﬁﬂp{?& shsbnhcRiddimbans fdr ReMidg froibthdindidatidg@as fat ONe
pararret er r at| ng %B&nance use is a control paraneter of the

applmanceletfé‘éﬂepfﬂn"ie?mlaﬁ‘i’?l& B ffd*according to claim9, wherein the

appl i ance incjgides gP MRRAL acsr@hPBRlaint HTRARIHEGY af1REkt Snel pRidRiter TR Bethe
conpartment . each, stoiﬂfge CO artrrent%tgcfges& bl e by way of a hinged door,

the pri nt-8PIFRERHASE i assRciotel Withet jepst png&ong ™t he upper storage compartnent,

and the door ¢f Salﬂnh Wk &k&&@gﬁ claim £ WPRHiéh R tat RAsOVHe(aragotd rélfting BOROT
arranged to _receive grl nt ed fgt[(‘) @Ent exiting fromsaid printer nodule
when bot h#RPHFTEe Y3)is p contgplparpmpetes o 8€ition. 20 18. A conputer system

i ncl ygling-at gast gp§ ﬁﬂﬂﬁﬁ@&fd&g%@ﬁfnﬂbn@m}e& fhe &bMe inkBides A @Wlsﬁoﬁ@?e for

storing and coolin roduce t he appl i ance i ncl.udin nt e rinter.
g compartment ang fz)wer storageé compartme: tpcach storage compartment ac%ess e by way gtr a%mggi cfocg'

‘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.




