Title: ELECTRONI CALLY CONTROLLABLE PEN W TH SENSOR [err] [err] [err]
Abstract: A pen including a marking device such as an ink jet head, .t ﬁ
pen being operative to mark a visible path onto a surface, the ﬂﬂrmRr@
device being electronically controllable to change an attribute of the
path such_as col our or line thickness/style. The pen_includes a user
interfaceY&UEHhs buttons or a slider and a di spl ay Wﬂ?‘é“rﬂ@"ﬁ user my
select and nodify the attribute. A sensor is capable of sensing imges
(e.g. aline with a given thickness, texture or opacity) or colour for
inputting an attribute to be sel ect'sd and which can be stored in a menory
of the pen. An attribute nmay be sanpled froma card (1510) which includes
a rai nbow of predaficaodnehpuy eohkRb2).ABER PRk SATH(SERSGR fOr sel ecting

bri ghtness and an area (1516) for line thickness and/or style. The sensor
may di rectl\é read the imge or colour on the card or read invisible coded

t ags. FIELD QF INENTION

The present invention relates to implements for placing markings, such as writing and drawings, on

substrates, and more particularly to devices capable of placing markings with selectable characteristics, such
5 as color, line width, and style. Marking includes the deposition of material, such as ink or toner, or the

modification of the substrate itself, such as by thermal or electrostatic means.

CO-PENDING APPLICATIONS

Various methods, systems and apparatus relating to the present invention are disclosed in the
following co-pending applications filed by the applicant or assignee of the present invention simultaneously
10 with the present invention:
PCT/AU00/01273, PCT/AU00/01279, PCT/AUC0/01288, PCT/AUC0/01282, PCT/AU00/01276,
PCT/AU00/01280, PCT/AU00/01274, PCT/AUC0/01289, PCT/AU00/01275, PCT/AU00/01277,
PCT/AU00/01286, PCT/AUQ0/01281, PCT/AU00/01278, PCT/AU00/01287, PCT/AU00/01285,
PCT/AU00/01284 and PCT/AUO00/01283.
15 The disclosures of these co-pending applications are incorporated herein by cross-reference.
Various methods, systems and apparatus relating to the present invention are disclosed in the
following co-pending applications filed by the applicant or assignee of the present invention on 15 September
2000: PCT/AU00/01108, PCT/AUC0/01110 and PCT/AUO00/01111. The disclosures of these co-pending
applications are incorporated herein by cross-reference.
20 Various methods, systems and apparatus relating to the present invention are disclosed in the
following co-pending applications filed by the applicant or assignee of the present invention on 30 June 2000:
PCT/AU00/00762, PCT/AU00/00763, PCT/AU00/00761, PCT/AU00/00760, PCT/AU00/00759,
PCT/AU00/00758, PCT/AU00/00764, PCT/AU00/00765, PCT/AU00/00766, PCT/AU00/00767,
PCT/AU00/00768, PCT/AU00/00773, PCT/AUQ00/00774, PCT/AU00/00775PCT/AU00/00776,
25 PCT/AU00/00777, PCT/AU00/00770, PCT/AUQ0/00769, PCT/AU00/00771, PCT/AU00/00772,
PCT/AU00/00754, PCT/AUQ0/00755, PCT/AUQ0/00756 and PCT/AU00/00757
The disclosures of these co-pending applications are incorporated herein by cross-reference.
Various methods, systems and apparatus relating to the present invention are disclosed in the
following co-pending applications filed by the applicant or assignee of the present invention on 24 May 2000:
30 PCT/AU00/00518, PCT/AU00/00519, PCT/AUG0/00520, PCT/AU00/00521, PCT/AU00/00522,
PCT/AU00/00523, PCT/AU00/00524, PCT/AUC0/00525, PCT/AUQ0/00526, PCT/AU00/00527,
PCT/AU00/00528, PCT/AU00/00529, PCT/AU00/00530, PCT/AU00/00531, PCT/AU00/00532,
PCT/AUQ0/00533, PCT/AU00/00534, PCT/AU00/00535, PCT/AU00/00536, PCT/AU00/00537,
PCT/AU00/00538, PCT/AU00/00539, PCT/AU00/00540, PCT/AUG0/00541, PCT/AU00/00542,
35
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particularly to devices capable of placing markings with selRedebll 20 July 2001
characteristy®s, such 5 as color, line width, and style. Marking includes
the deposition of material, such as ink or toner, or the nodification of
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~PCT/-AU00/ 00534, PCT/ AU0O0/ 00535, PCT/ AUOO/ 00536, PCT/ AU00O/ 00537,
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PCT/ AU0O/ ooéﬁ'QMA@%’é%??wgw SHEET (Rule 91) |SA/AU 2 3 APR 2004 U P02

PCT/ AO00/ 012~7 Regcgi M@rth %9 leowdy aZvQQi;llg or marking implement with increased utility, the present

invention, in one broad form, provides a pen or a cartridge for a pen including an inkjet type printhead as an
alternative to a conventional nib or point of a pen or pencil. The provision of an inkjet type printhead enables
25 more variation of and easier control over the characteristics of the markings made as compared to

conventional pens and pencils.

The invention also provides, in one broad form, a pen including a marking device and operative to
mark a visible path onto a surface, the marking device electronically controllable to change the value of at

least one attribute of the path, the pen including a user interface whereby a user may modify the value of the at
30 least one attribute.

The marking device may be integral with the pen or may be part of a user replaceable cartridge.

Accordingly, in one broad form, the invention also provides a cartridge for a pen, the cartridge
including a marking device and operative to mark a visible path onto a surface, the marking device

electronically controllable to change the value of at least one attribute of the path.

35 The pen or the cartridge may include a non marking stylus nib. The s:tylus nib is preferably
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PCT/ AU00/ 00543, PCT/ AUOO/ 00544, PCT/ AU00/ 00545, PCT/ AUOO/ 00547, PCT/ AUOO/ 00546
PCT/ AU00/ 00554, PCT/ AU0O/ 00556, PCT/ AU00/ 00557, PCT/ AUOO/ 00558, P g
PCT/ AU00O/ 00560, PCT/ AUD0/ 00561, PCT/ AUOO/ 00562, PCT/ AU0O/ 00563 %@%%
PCT/-AUOO/ 00562 PCT/ AUOO/ 00566, PCT/ AUOO/ 00567, PCT/ AUOO/ 00568

PCT/ AU00/ 00570, PCT/ AUOO/ 00571, PCTI AU00/ 00572, PCT/ AUOO/ 00573, ,

PCT/ AU00/ 00574,

PCT/ AUOO/ 00575, PCT/ AUOO/ 00576, PCT/ AUOO/ 00577 PCT/ AUOO/ 00578, PCT/ AUDO/ 00579,
PCT/ AU00/ 00581, PCT/ AU00/ 00580, PCT/ AUO0O/ 00582, PCT/ AUD0/ 00587, PCT/ AU00/ 00588,
PCT/ AU00/ 00 0583, PCT/ AUD0/ 00593, PCT/ AUOO/ 00590, PCT/ AUOQO/ 00591,
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cross-reference. BACK: ND Current draw ng an ert ng i npl ements such as
pens and pencils aA@oditBh SdnboY Ohi¥h &hat e rdaNt E&ﬁxod &F thd s%hlﬂtnlibo B 4 ﬂ)rctek@nsor which
characteristjcs rking that they produce. A pencil, fountain or

bal | type pesﬁnsfjsé}??ec?'ﬁ‘f”fs?vc gfcq fRRtied todhe slus “Wa‘?’l??‘hg‘abbﬁ RiRVidgsh Therinigmpgties sersedzmay
singl e col orbeafed memigl teotnmitha knarkiil devitR bk b op @ i alBfbe Bsed@RorEBNAOalD 8F anBEHufi ed
ot her than kQyut&pl Acsmgnt and any nodification of the characteristics of
mar ki ngs made rely on the user changing the orientation of the |rrpl errent

the direction of W&yt trleturfn&irt‘a%n a‘grplslaF:qxan sl of SRS L[ﬁz{naat eredete

sone bal | tyg\ r\? ns ar e available with nmultiple separ totf:- car r|d ese
mer el y ‘e(?r ovi ‘8"t Aidnoveieator e siiut 1 orapplicatiop of wmore bpnecRredgtenyined F@wrmvccfwi:cotp the
Becaust&V eachtybohibr i s provided by a separate cartridge, there is 20 a
limt on the nunber of colors which may be practically provided. SUMARY OF
| NVENTI ON I n an athemprking devise opfedily dncluds tai cayging Heviramoiablg btwidnefr®pdn pﬁ&uﬁdﬂ in

i ncreased Utvhich tié, pnﬁdﬂﬁd RELREEM: inkl JAENIRD, and leQﬁ’ F{:}ft&‘?ﬂ S e Epoe\r’ Lloceféf' the

pen or acartdlgg r a pen including an inkjet nt hea

al ternative H'&"4" M B‘?ﬂt‘f‘%‘ﬁ‘él n| b or point of a pen or pencil. The
provision of an |q e rtfé/!%? t head enabl es 25 nore varl ation of and
_easier, control over 'fH’eec a é’Bt r FRRRIPECLVIGT Toafe 2bRRE R #sP “Htfethagpecipaloed to
conventd onalPoions Prafardblpdia oo Yegient Bhehidvetgmiovaental sostyds@wi des, in one broad
form a pen including a marking device :and operative to mark a visible
path onto a surfad®?2 PrefiEed sapodinet tores/is & etyles nitcmhovehié dlenk b firscaxistwhish iralokies a tsiot or

change t he abuwex®eddingbt otheQRM0° @196° 1@ thk fiksPitls€a &prﬁé%@vx%g Rounte &1 t’Rﬁ{Bf 'Lh@ ?rla&g% ng
a user int erg&%%] ro[ag@g 2 tuser%dma?s/ra gle )éﬁt he val ue of the | eas
one attribute e marki g devP e hgy 15t MEgPiibewpr An ?H‘i%“ﬁé??s“(f}rpom e
part of a usePing dyylca ineladss. sn T etgagiokgbe slotAC grooveli wherely, mdvemeand tarsgad nfbildg mt he
| av.entmn . a'f%@axﬂrrxﬁVésg)@@apf\né:&ﬁEerﬂe% efeRherinPfllea pEQéF%&a” ridge including a

mar ki ng device and operative to nmark a visi onto a surface, the
-mar ki ng' devi ce e|m6$ahﬁﬁ'gb6r6}>lﬂl Ma gﬁ&mdé Dbdwébéo&cetf& a@i&éﬂ%&rﬂﬁ‘g &é?ﬁLéjﬁd ?Jefaﬁﬁléwa“

one attribueof pen or the cartri I nc

mar ki ng styl Gé‘“ﬁﬁ“%‘qa“r P§W|S?}‘§°° iR asd‘smsﬁféﬁa%%? mfméb bSHEE 2 3 APR 2004
U P02 PCT/ AU0O/ 01%&0 a%ﬁ&ﬁée‘é?&o@a%d.‘lﬁél c\éxm%gc prcfcrgbly includes an electrical input for receiving at

least one control signal for changing the value of the at least one attribute from the pen.

25 i The marking device may act onto the surface or a transfer device may be provided onto which the

marking device acts.

Where a cartridge is provided, the cartridge may include non volatile memory which stores at least

data relating to the value of the modifiable attribute or attributes.

The marking device is preferably an ink ejection type printhead but other marking devices may‘ be

30 used.

The invention in a further embodiment provides a pen including a marking device and operative to
mark a visible path onto a surface, the marking device electronically controllable to vary the value of at least
one attribute of the path, the pen including at least one sensing device for sensing images or colors or both and

a control means operable to allow the value of the at least one attribute to be varied, the value derived from the
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nmovabl e along a first axis relative to the cartridge body or pen. 723 ApR i
Alternatively the stylus nib may be fixed. In the preferred formthe
stylus and nmarking device are both part of a user replaceabl e qaT/AUdge R8T
the stylus nib may be part of the pen and the marking deviqawgaeazgﬁu?kbsp
di sposabl e &&®tridge. A position sensor which senses the relative position:
of the stylus nib, or a force sensor which 5 senses the conpressive force
applied to the stylus nib, or both, nay be provided. The inl'ornmation
sensed may be used nerely to turn the magking device on or off or it may
al so be used to control the value of an attribute of the path deposited.
An on/ of f swinleghagBY & turned to an "on" state upon sensing of nore than a
predeterm ned anount of novenent of the stylus nib or application of nore

than a pr.edet er ni mackonMPERSRINRIHOL 66 ikt@fabd WerctlQ ush YhyUSodtt) Be vahld6f HBY; Kk D

devi ce pref grge%mi%ci ncl udes a cappi ng devi ce novabl e between an open

position, in which the printhead nmay deposit ink on the surface, and a

cl osed position i Ry cheed s r bloc he printhead from depositing
ink. | g the pref err%@én?%cr m ?yhglagaggﬁi"%ggﬁg\éﬁ %Oém% 8t §%s{e1%"°a %uc{cgfﬁ% AT &2 Beéto\?\een
the open an#Tpigseadi usergetimedset dpionally imludfsonadsimpretiisivaluarofagriees dirisedfoi s uade by
movenent of otddBr sshs¥d By he Mnbing dehced Preferred enbodi ment there is a stylus nib
novabl e along a first axis which includes a slot or groove extending at
other than O or 9@né 6 thdRnshi deSice(ha§ be SupBAIRsEHSingl Wb Gncluding BB &b kl@tirigﬁ(? nt
of the narkuggm“devrce and is rotatable about a second axis parallel to the
first axis betwsen an open and cl osed position. The capping device :
includes, an arm eRAAQIPE D& e reb venent of the
stylus.nib along the 2“8 U ?ﬁcﬁéc?tg{adggcgg}r{?oﬂaé%@% ﬁvelcc)eérs%‘j?cﬁ{gg&gé)% °3%°t]§'é°t%en
t he oégn anlfithoeEtrgsedsetcnei thypbereatf bEeRje or pen may i ncl ude a power
source for at Iea§£ethe j vice and preferably for the user

mey ki ng_d

interface. The powerS8gise K8 fcﬁ‘gly8p°HP'§Bb‘§’§b‘lgét‘°Bé?ﬁcé¥a§F5‘6rS“&‘°?echargeabl e
battery. Were a L i i the cartridge preferably includes
an electrical i npﬁ?ﬂr %?n%?fgcgér?’ Y/P’%\lg%aaﬁ ggioé‘%srs?l °r8rnaék?:36cr’f@f%"fgmg’l“%(’r?gf a‘%/cé‘i‘ °‘E§ﬁ§dﬁbi ng
the val ue ofrdpHesstepe qoptgpbhuttoe attri bute fromthe pen. 25 The marking' device
may act onto the surface or a transfer device may be provided onto which
the narking devi ¢B® Y inerfagaypay dnclydendisplay &y disglaying ifnpinafien relatipgsto ghavelpg efghe ahmy
i ncl ud® nonleassodnattribge.menory whi ch stores at least data relating to the

val ue of the nodifiable attribute or attributes. The marking device is
preferably an i nkTeyjwatiitaoiacetiypeferpily orefatiad cluid thotghalie st lke16f valigasiof & eaktye be
30 used. Thggbgvention i'n a further enbodi ment provides a pen including a
mar ki ng device and operative to mark a visible path onto a surface, the

mar ki ng devi ce el erdifivaitiof @bd providedd fef knkiBdthes afking AEWce lahopttivd @ Rrk &bisibi patf
one attri bu(tn'lc?0 of the 'path, t cludin | east one sensing device

, of e ] dhe pen.in %1 at ¢
for sensi ng ey aEe i e AevIgs TR ISy faptrolizbls fihangp thhwalirsof 3bler LB aibEte AT | ow
the vaPue othe pathe thapen| iwhding oner aktfack Phdrady b oscheay\nabinetl valuaef Mahtuastded dnigde

f t he A . 2~04 . -4 d i
L e AR, SHEEErltlecho Sy e ot P! Sensed | e o

The pen preferably includes a decoder to decode the coded data and to change the value of at least

one attribute in response to the decoded data.

The pen may-include a receiver for receiving commands from an external control source, the value

25 of at least one attribute being changed in response to said received commands.

The pen preferably includes a memory for storing different sets of attribute values. The memory

may store at least one user defined set of the value of the at least one attribute.

The pen preferably includes a transmitter for transmitting sensed image data, coded data’ or

decoded data to an external control source.

30 The pen preferably transmits sensed image data, coded data or decoded data to an external control
source together with the value or values of the at least one attribute of the path at the location of the sensed

image.

The pen may include a position sensing device or a motion sensing device or both and the value of
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The control nmeans may include a user interface whereby a user na%ugg@ggmk
the value of the at |east one attribute. The pen preferably incl

menory for storing at | east one user defined set of values of 5 attri-butes
and a user defined set optionally includes one or nore the val% 00/01287
attributes derived froman imge or color sensed by the sensi §%% hgg
One of the wensor device(s) may be capable of sensing inageg&$ﬂ ¢ y 2001
coded data relating to attributes. The sensing device nay be | ocated

adj acent the marking device or be |ocated at one end of the pen 10 with
the marki ng device |ocated at the other end of the pen. The sensing device
is preferably operable by pushing the device against a surface. The user

interface ngp,d bed-CRSL, @ne, sl ider- or at |east one control button or
o ARG B R B0 Rigi e P

at | east .one slider © e the Eriptivepied pfdlerpen ertbethf ace

may include a di Splea¥sidoRbr G i L pf or. ion relagting to the val ue of
the at 15 | castdf({)ngha tri%tt g#ﬁ%egg‘lﬁséger&fl%é? g‘éécnfc pfﬁ‘“%? 8‘?‘5 jees prdt mH e
to cycle through st eregded inthe sepedimiteges of at | east one attribute. The

i nvention al so pnﬁﬁhgg§ a pen i.ncluding a marking device and_operative to
mark a_visible pa ShEL] POYiesHiR ane broad fopm ak inkgjectiensyme erinheathaviomi pladelity of
cont r o? | abligk gestianiiarigre atdvecemal wes, Of itejeb@ATvicoNBrarded fnl LU o brod, Jatheof%t h,

t he pen i nGldushi ] ereby a user may nodify the val ue of

t he at Ieag% %ﬁ%ggﬁ{%?ﬁ%?%mﬁgﬁ%%%ﬁkw@§§t one sensor device capabl e of
sensi ng i mages i N&diddek G e; . Th e referaply includes a decoder
to decode th%.?odeé dataJgﬁgﬁ?gg%hgﬁagmﬁﬂeaqﬁﬁﬁgag"aEF%Fé §VHa5ﬂ@l%fP?W%ute
in responsérig ¥%e decoded data. The pen may-include a receiver for
receiving connanqgsgr Qggn,external control source, the value 25 of at

| east, one attribut& Ber'ng CRANYEUCTIHrPLE Foammon yprivefdnk Biefsiably dach orimivds. 30
The p¥h pr @Fdienssmprd than|oprsep andremeprsferhloy cadh st Had Wdifirdnt QK by BRheSotiRf sets. The
attribute dvelddesa gb GRELYy pafTBMh ane, user, .defi ned set of
the value of the at m%éﬂft oblxﬁ&ep attrci%blﬁ{sgl.a1 Tﬁ}ea&%g OUBT EaE SR AH udes a
transmtter for tThegsups bidREnSansesletiBibtambed @ pQdedagaja or decoded data
to an external control source. The pen preferably transmts sensed i nage

. data, coded dat a Poferaddboipcadt ddat adiDgraups.ext ernal control  source toget her
with the value or values of the at |east one attribute of the path at the

| ocation of the S&frsdl cadhrgsayp of defitre ispeppliciawithiinkaodtiecoRmPOgalitry, Q) of BB SAllaks

devi C& or Beifgnk b £t 168NS the GrindlR )l t.he val ue of ANMENDED 5HEE7 2
3 APR 2004, ) P02 PCT/ AUOO 01287&%&%%@?%@”@%%38&?@ fpprneged i parg by g eashing
attribute I's dependBRPeBRY tifeeort yd e ipjerednpacing Pessagevres plasach setmssing|baviehtir e
speed of t kadlefisepf apleashawt bther Jne position or speed of the pen may be derived
fromthe sensed Bpsition of the images or it may - be derived fromthe data
encoded in the séRsEMPatREpEmbly Teladds A im0l salidsiatepsl oM i@ ctioh Bevitd Byl R e

' form vari i mktie] igetdidNset PRy P b1 sBidRaR . Ravd A& lagLr!J‘r ality of

20 The galleries are preferably slots extending through the thickness of the first layer and preferably
the interconnecting passageways are grooves in the lower surface of the second layer which extend only
partway through the thickness of the second layer.

) Preferably the‘ . second layer includes linking passageways linking the galleries with the
Interconnecting passageways, the linking passageways extending through the thickness o'f‘thé second layer.
25

The first, secqnd and an ink ejection device layers are discrete layers or part of an integral device.
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5 . ink ejection devices and a central axis, the ink ejection devices
arranged in a series of groups, each of the groups generally extze‘]ngjmg[,
al ong non parallel lines. Adjacent ink ejection devices of each group may
be |l ocated on alternate sides of aradial Iine or on a radial line. A set
of the devices may be connected to a common supply of ink. Preferably each
set incl ud¥994%%Gevi ces of nore than one group and noP@U/4AFePBEAbLI y each
set has a different ink supply to the other sets. The devices of a group
are preferably part of the same set and adjacent groups belong to different
sets. The groups of different sets arefpreferably arranged in a repeating
pattern. R sets and 12 groups. Preferably each group
of devices %@ﬁ%&hﬁ%ﬁ%ﬁﬁéﬁom a comon gallery, all of the galleries
15 being at a first level in the printhead, galleries for a set of devices
bei ng i nt erkigynhdevsederipertipsaier ofsypengecoldingig p firgfqmbodiinent & the Dyeni@et | Ng passageway at
a second level, the interconnecting passageways of each set passing beneath
gal l eri es Qlgudt slbaphn GHef Bt ReHoGBE agut e first layer=arid a second Layer
of solid material below the first layer. 20 The galleries are preferably
slots exter};clllgim[,:lgshgwpsracs)i gvpewtoptgegepsihgw%rilnlgmpf the fast |layer and preferably the
i nt er connecti Nng passageways are gf o6vVes in the | ower surface of the second
| ayer which extend only partway through the thickness of the second |ayer.
Pref er &bl y Fawe4 devsomend vigwef the pmetowrinfisuteilnki ng' passageways | i nking the
galleries with the interconnecting passageways, the |linking passageways
ext endi ng tHpe B gbwstahesptdaietlen 8% Sartifige th e 5 @6 f thokdiy Bfure 125 The first, second
and an ink ejection device |ayers are discrete |ayers or part of an

i ntegral deyi rinthead preferably . includes a first |ayer of solid
mtorial , A rigﬁfé“’%;]qg?:" bdeltbe e B °§§/‘éa?“‘d5 oTBCAVENDED SHe | PENAU 2 3 APR
2004 WO 01/30591 PCT/ AU00101287 -6 BRI EF DESCRI PTI ON OF DRAW NGS Fi gure 1
shows a perf&Feéihpyee sigs iny obthe mip asasf thy e of fighrm hwithgaper af varioss orieniiereli ment of t he
invention. Figure 2 shows a plan view of the pen shown in figure 1. Figure
3 shows a giighe 8 sib@ah &blodel fersptive GEWOIRRCaititgd for@ktliea pdn accoRlinEio@eddd 4 Shows an end
vi ew Qi t he RS M vdaiosf 1 Qure 1. Figure 5 shows a perspective view of a
cartridge for use in the pen shown in figure 1. Figure 6 shows an expl oded
perspective view of a cartridge of figure 5. Figure 7 shows a side view of
the nib ar d5"6F ShP¥ia™ FRA%OPrPLY a1 ﬁaW‘ECW'%&éﬁh"g‘Eﬂ"‘\?‘éﬁ’?ntﬂ%‘e BYentieht at i ons.
Figure 8 shows an expl oded perspective view of a cartridge for use in a pen
accor di ng thigug 1Gee6 mchxial LOssewipod vievedi the @h oftfilp@e 9. nvent i on. Figure 9 shows an
expl oded perspective view of a pen according to a third enbodi ment of the

I _nventl on. F_igEr'e 0) 2510 J-ersﬁéaﬂwsie\%? a%!&c@grdu%rtoc}x%&rﬂ?&ﬁsgdn%@t%k thevi!lngYoan_ the pen of
figure 9. Figure 11 shows a perspective view of a pen according to a fourth
enbodi nment Fof ?2{1 invention. Figure 12 shows an expl oded perspective view
of the pen & Sg‘ﬂ”ﬁ@‘ei‘?l‘?dedl"ﬁrsﬁg‘i“éﬂ’r‘e@°f1t?§'P§"d’6W§r°éh expl oded perspective view of
part of the pen of figure 11. Figure 14 shows a first expl oded perspective
vi ew df parhiguef3 shdwe ancagidded pehgpectioe vicfiofyan @she bep offigle 8.  Fi gure 15 shows a
second expl oded perspective view of part of the cartridge of figures 5 6 &

8. Figure 14 shows a first exploded perspective view of part of the cartridge of figures 5, 6 & 8.
Figure 15 shows a second exploded perspective view of part of the cartridge of figures 5, 6 & 8.
Figure 16 shows a plan view of the printhead used in the cartridges of figures 5, 6 & 8.
Figure 17 shows a perspective view from above of the printhead of figure 16 in an open position.
20 Figure 18 shows a perspective view from above of the printhead of figure 16 in a closed position.

Figure 19 shows a perspective cross sectional view from above of the printhead of figure 16 in an open

position.




Figure 16 shows a plan view of the printhead used in the cartridges of
figures 5, 6 & 8. Figure 17 shows a perspective view from above of3§pe)gL
printhead of figure 16 in an open position. 20 Figure 18 shows a
perspective view from above of the printhead of figure 16 in a cl osed

posi tion. i 19 shows a perspective cross sectio I rom above of
the print hvgggg%#ﬁfi gure 16 in an open position. 2 3 /%@}ﬁ(z 01/ 30591
PCT/ AU0O0/ 01287 .7- Figure 20 shows a perspective view from bel ow of the
printhead of figure 16 in an open posi%i on. Figure 20a shows a plan view
from bel ow of the printhead of figure 16 in an open position. Figure 21
shows an exjph® dRdows @ perPRGt viveron beive briite PRinbQ ¥Eig@E 16t ofeh holifdead -of figure 16
in an open position. Figure 22 shows a perspective view from above of the
MEMS i nkjet.. | ayer. of the printhead of fi e 16. 5 Figure 23 shows a

per spect | vtglg\%%ﬁls%rsaﬁﬁaﬁgﬁpfg%“c%l%?fnéprfnéheagg#%‘r”f %’é‘fmg" ¥ %’%f“’r‘r‘ént of the

i nvention. Figure 24 shows a perspective view of a pen according to a
further endis Aehews gfexnldded Rerppaivg Vieyrirom atiSyepf thepriptBzaddf fignes 16in preopsypesiticr- ve vi ew of
a pen according to a further enbodi nent of the invention. Figure 26 shows
a per spect irydre ¥i s @fersBecid@ MievaedaQbdtt Sithe MBMS inkibtiiadd 6ifine @M IRAL 10T t he
invention. Figure 27 shows a color card for use with various enbodi nents
of theginventi 10 Figure 28 shows.a pe ective view of a pen according
Lo a1 art hame Ao Rpip il Gerits B SRR PSR R R ot  P e 26 Shovs 4
perspecti ve view of the pen of figure 28 with the cap off. Figure 30 shows
an expl odedgyEPEPRe £ papeectie woy ¢ P psoripeges frthorgmppdippent @jthg ipreatioB ] shows an

expl oded perspective view of parts of the figure 29 pen. Figure 32 shows
anot her exrigndeskhdde b Sdapdiive View dfia fdnabrdifdas 4 trh@fembolifert drgd mMEmd8. pen. 15 Figure
33 shows anot her expl oded perspective view of parts of the figure 29 pen.

Figure 24 sk Lve .view of. accaor di to a further

enbodi nent q%?}é?%sg‘”fg%éez*ﬁ?%% ot fpch Keohing o e i it ikt or  AND OTHER
EMBODI MENTS Note: Menmjetmis a trademark of Silverbrook Research Pty Ltd,
Austral i a. TSASPFTCMPERCR EpHF Rie MU 2 ONSTPREETE O 2B P-gures 1 to 6 show a pen
1110 according to a first enbodi nent of the invention. The pen has a

gener d0l y tFigoid bBshowd @ Perp@hy vidvl df2 pdn Becctiliihglbla furfherle@baibm@lof éhe Mepliod GRBRLNCAr t ri dge
assenbly 1114. The cartridge 1114 includes an ink supply 1116, stylus nib
1118 and pr; L i t e _discarded when the ink
supply is eﬂi%]tgz%g%vs%%&?ﬁ@@g?% ﬁhggegpﬂ%rggzngt@%ge a'?a‘lrﬂz damaged, with a new
cartridge being inserted into the Z3 APR 21104 WO 01/30591 PCT/ AU0O0/ 01287
-8 pen bodﬁ’g“‘lﬁlgﬁ’/\ié%r‘“%H@Cdd@ﬁpeﬁﬁi/v‘“ﬂé?f‘hﬁﬁw%?d’?’lﬂ ed as a throwaway itemwith
the cartridge and pen body integral or not end user separable. The ink
suppl y 1116FigenaphovsesexplticlenmRgiad wewlvopattmunt ighe20pt?22 which is cl osed at one
end by a first end cap 1124 and at the other end by a second end cap 1126.
The tube 11Z2i8nRlGloht Ao hea TRAG s RMvie orPark PRIFRR B35 €S material but may be
made of other materials. Wen nmade of a plastics material the tube is

pr ef er1?.)bl y extruded so as to have a constant cross sectional profile.
However t he PR R RbE SrPfdetiPestve Vish plaet of defieyrgdeenof netal, the tube may
be al so extruded. The tube 1122 has a nunber of ribs 1128 which divide the
i nt eri or OfFiguie@4 shoms@ pirapécive viewsf a g@pasréitgto Clraerieabo8imdnl 3bhe indehidz, 1134 & 1136.
These ribs also provide rigidity. The chanbers are filled with ink. At its

si npl est t hgeli2BRREERIBHbN DR FREFEHREDH® FTRER ERFobIMENTS

Note: Memjet™ is a trademark of Silverbrook Research Pty Ltd, Australia.

BAsic PEN & CARTRIDGE CONSTRUCTION

20 Figures 1 to 6 show a pen 1110 according to a first embodiment of the invention. The pen has a
generally tubular pen body 1112 in which is located a replaceable cartridge assembly 1114. The cartridge
1114 includes an ink supply 1116, stylus nib 1118 and printhead 1120 and is designed to be discarded when

the ink supply is expended or the stylus or printhead are damaged, with a new cartridge being inserted into the



10 Alternatively there may be different colored inks in each chanber. Wth
four colors and a suitable printhead it 1is possible to produce ﬁiﬁﬁ%many
desired col or using a conbination of Cyan, Magenta, Yellow and B

(CMYK) col or inks. The chamber 1130 occupi es approximately half of the tube
vol ume whilst the three remaining chanbers each occupy one sixth of the

t ube vol um¥OYASE CMYK col or printing device black i s ho¥medoloizs5 print ed
nore than color and so black ink would be stored in chanber 1130 with the
three other colors stored in chanbers 1132,1134 & 1136. It wll be

appreci ated t hat the nunber and rel ati-8e volunes of the chambers may be
varied as desj current desktop ink jet printers utilize six

di fferent cBf h‘fde °wﬂ’ﬁ' S B BACrRPERCtE BedERv-avantem yih hysuirifesand ehodt ube nay
be divi ded iregraborsetordnsecsamnber s. The col ored i nk chanbers need not all have
the sanme vol ume _an gllkth 216ack dnk chanmber (if black ink is used) need not
have hal f of the avaff Vil Voo eﬁ%g‘“zb’“&‘bﬁ"‘i‘}rl123@'3‘6'%‘%“?‘?6?‘@" atedsi bl e, the
proportion B @riiHtanhy tEquthqgenblbae kecong endnqay 136 Clihe tibee1 130 pelrabtinsade atd 0 of

bl ack ignk ttﬂﬂnﬁubiasﬁﬁseﬁiitehd'n isut ARy beCrhkad @ @ther JtatdFidisAWheyt ,madbh e h§l'ﬁsn£éQAaQrﬁal ks ar e

Suppl I ed I r@@dﬂ €X g Ot O-S S8 SCC CCI'O c {u esntxaa emec:lghat a
| ar ger supgll) ? tﬁlggalgglta t erll;@decndot:?mQrg g&%g&g Eﬁj b h? hg j 3124 s

shaped to sl 1S eta BAOe e ey & gﬁedPPedfzzf’ﬁé “E‘PF&’rPBé‘i’Sém e end cap
1124 i ncl ud@gdes*ﬁalferwrai the tilhqix@tf@r sedarp@ chagrbead 1131133, 113¢ &1 361 These dh alsvipervige as t he
ink i s usedigidfo ThY ewtals Ik Ghaik. ARB didpRst thkdbaniobts ngxbe @é/QRQE&HdQﬁ (the

i nks Uﬁﬁd a&l@m%&ﬁhelr%rﬁy\@etdﬁfereg}%&g}nkgm %&Qbﬁ é%af!)lﬁ' co cfrs a{ndrs_la su1m%)'rmthseacp [ovi ded

bet ween the | nlﬁJ | g nmoves al ong
the respect’ V& eeH&WB‘ Fe 2meR M EEh R e 6&‘ﬂ‘b‘£“1‘2'6°flcé‘f‘“d1’”§6‘ms¥féﬁ*eﬂd BlgeK

subst ant i al EYfYBeabriach of the chambers but is provided with passageways
1178 (see figure.15 comuni cat e chanbers with the printhead
1120, bonded to 1?11 y Vg{rgrefelg()en P65t ap{”ﬁ’%maéegd’a'?i?%e b yRIUTES YR (18 4% r&eipipsef er abl y
an ink jet P3peEs el ‘?ff‘ﬁe% sigh @f hotele vpleres Braa@NYK eploB Erinfiigcie o bdtiy ®metbthani cal
syst e VENSBtedsasaitin bofvk jn to, blalENS oll &5 dred i Kja@te511804a@ the ihﬁkotudﬁblagstdmc:hanl cal
actuat ors r@inet 1san @vlsma,tulbgq, ,Qe‘.mh ﬂﬁtﬂ'&s%bcr%ﬁrga“{;evgl §hedbe Qs rost i nk

jet type printers current g suc ase S have a
| ower ~ power” consunpt 3?\’"”8‘%&3 FatP ’f'kdetgrLPéeff b'}zfﬁ‘i‘tdéffg?‘c‘i}ﬁd&‘is‘hﬁ‘ﬁ‘é‘g”‘tbﬁ@m
attractive Fbif dtf§°é therfubp gyt ba Bilvided dhtnspveresbanybre [The calyrad ihkedbdnderpwionnt all Bavd theti t ed.
For a bett eamdvihes &é aa6lick Gk GbmibENBackiin ks use@l nedd @M inGe Baifarve: mﬁ%&dﬁmeois

fabrlcmtlonmx,rtem%eedm G cket No.
351 1002U8, ey e BB SopA bk QiR Wbl ARPULER, b e 880 Ve

printhead i ok 8hE & § °’fdo‘“’i TR R S YOI pler Mt prpRiee B vy a’l“‘?“é‘x‘ih“lfﬂ ignr i nt ed
circuit boa‘FaéP"Q”P!C'BV“SEm% YAPRZOGYWDNB/230894! be Govidtdl 4 whi ch i ncl udes control
and power contacts,

0/01 tylus nib 1118 is mounted on the
end cap 1126 so as %Qf i &7} gﬂ 'BTL}{O 4 S"%sm“?‘réY P ASURET B Ol imberhdRretfent

-

&0
Axi al rroven%’tlzﬁfc‘"éﬁém@wwlﬁ% 1I4P 19 alioy pg injoghe clsraberst theaick ibyped: Prtpesgmihyinapits 1148
whi ch 29xt entk itka thenglelagoratiamhe &k wldlay v WatErbaed) b BBvablRAS no@REInGf préviier St yl us
to bear agaielm'get\th@-mi( ﬁiﬁ'ﬁlegﬂ;%ll(zg’%?mltl's G ﬁesl‘é)noveJan) eQespeg[ Fé&r’xbﬂ‘g 5 the st yl us
agai nst a substrate causes the arnms 1148 to bend and allows the stylus to
retract. The st ylTesseioni enfxapfled iabioyhabed osgitiariylly isdaj e bf tRerthaiBdrhiugprd¥ideda

t her m)pl astwi@g pﬁﬁﬁe@ﬁ)‘s @-1'78 (sm&re QF ﬂflc@ EMUV caé%tcﬁé!nbersmh §ie ﬁﬂt\(ﬁ&‘ﬁ% bdn§ed tot ypl call y
a maxi mum of, N, lhf a{nf%‘ﬂ f’rﬁ‘g‘ 3}1 t he user.

addition t he exi re?mbls b "% E’t %%?E'ﬂlé?? a‘§d 5°’§Pfﬁff‘1‘blyé‘rmunt of
roughress i ’Hcrfef‘?‘emg‘ifb’fé“‘f"r‘ astsem SYFNS dase I“Fle‘dggw @arfedt infdetssaxpel ink usirigbmechargiegl be i xed
Wi t h subst aaattce rhtier tha bprsadgeiite gkl 4s owverdly ustby Tog irk fief She pRikeh Grtpriy bk2dici S shaped

to receive @ ssfmkls bsdédmjats Rfve ﬁwe} &d&rconlm&n Qﬁrpm&é’su#p%ﬁers dhc g@ﬁfﬁt ery may

merely sit be i nserte s into a

chanber in actlgfe or d.lse n BortableLngxcei r51e:re a‘{aﬁ gle Bo“fe,i %{,m}é? ﬁ T4 bgrﬁrm§?nd§hg bot h
termnal s o‘f‘k J&‘ dB‘Cﬂe‘t B mefhodt ¢ fF"I‘?ﬁP‘i“cfa‘iere‘ICf/ péﬂa#ﬂ P reylier §S eplicatips, Pycket No.

35 1J052US, the contents of which are incorporated herein by reference.

The printhead is bonded to the end cap 1126 but mounted on a flexible printed circuit board (PCB)



engaged by electrical contacts in the chanber. Merely sitting the battery
on the end only allows easy engagenent with one termnal. One or two W

or other electrical paths 1139 are provided which connect 15 ond JokP b@ﬂ%
termnals of the battery 1138 with the PCB 1144. A nib cap 1152 extends
over the ey g @R, 1126, printhead 1120, PCB 1144 and stylus nib 1118 and an
aperture 11 ) provided t hrough which the free end 1AGEAYWPORHe stylus nib
1118 projects. The aperture 1154 is oval in shape and allows the printhead
1120 to expel ink though the aperture below the stylus nib. The cartridge
1116 is positioned in the pen body 1112-and secured in.place by one or nore
20 resilie egrally forned on the nib cap 1152.
Where t he Bgﬁﬁgggm%%%gﬂﬁgﬁégﬁﬁ %ﬁgmlﬁéunted on the end cap with both
termnals in el eatstycat 11C0OHNNRAED dAltheBhdichp 110 E’QBbeJe;pm, ofh L}ﬂ,lg@({uh of aq;gle need

h 0 C Vi 8} tro
Connect e 16 (e B it “peno o it ep it Budl ks PAE A Tlsnb (or (e

ot her ter marrllda lh'g ““’*‘g(:%gw*‘f Efré §“d "?th"d‘g’g“f ‘Pgﬁf agjipgt Wi‘f’é’ﬁ“ @%?é"é“'? e Ifuysepresgivegd of t he
batter 9 eﬂgag’é%agamt eihrria Fausrpthnired ! thtotblng asl dlewdheanils t kakt ahe {nne isbody
1112. 25 | pre@rabipaoediyoietida @bldihd 6 a Mrﬂbﬂmﬁmnﬁtb}ﬁp B&spﬂ@érdblg' )&ceqy? qulé rﬁoegneﬁt% control

the print h%ﬁlall& 2 m%nuﬂ% :Qx]cotmt )Mntarﬁl%ro@iges 5 % to¥hc user In agpttmétg? t#?élblgt&t he 1 nk

j et actuat [Se IL or t i NCOf por a gnt r ol
circuitry forYHe ﬂc??l?mj’détfs epLaeny & ’°"F'I’1’és Bﬁ?edfbls"%\ﬂﬁa@fﬂf Hegirep) the frdysaaty] y
controll ed “@bbetfﬁdﬂ'thwmwtlsllyoﬂmvewtem«u when the stylus nib is pressed on a
subst hgte. Pr esslr‘.hegf_rt %ﬁ a}%al nst. a substrate results in a conpressive
force In the styfus nr capl TR FRaPeR 1B e TRl Pyiprsor cdiadsr tvee agennditeMisnt of t he
styl us and P¥f& mﬁwefﬁyfs“ A\ihercrde! fregnd e ord0nag bt iiserad sidwdsyint hehamprviem®dd cap. by

sensi ng t h@éoetepe essy ina chdbe enablés b Rtidde br I83@0 Sr cth&EﬁypE bﬁerﬂo){,l: iyl S

subst ant i alehgyged b%@gmcm%%g?ﬂtﬂleoiharﬁlﬂlehék% sMﬁg Bmlgattreel atthc cnd o? ;[llgv% & eSt of the
pen is not _avai Fint circu P Flnent | y

h
conneged te%agtelﬂcng‘gl Tet te"“"’al " RV HEIFS fretfersiecios rats *d%"d*quvwcda"h%mwat e
" mast oﬁ?edf@mﬁW‘PaéﬁfthGF’F‘tﬁmlkﬁﬁwwtbFfPCBIHaster on/off switch allows the user
to use the pen jn,a nan- xtem; ng de %uch as . for use with a touch screen
of a personal AnT 2 & EVEE CFets ader et pnthes 1120, BB idd spd styfuswib pH8 apded t o
ensure no ﬁ‘f?PFﬁ“feﬂbs“é*fPf‘t"H @l&'} W'B@ thgified endy Bl S@of e atbipranth Il ERtrexgects Whepeuicher e i s
no overri dg4isppein dys trémowsticintdat12d e pddREkhdugh tRAFFBORI kY syiQRib, t he
printhead or PCB circuitry or both preferably 2 3 APR 2004 </\D 01/ 30591
PCT/ AUDO/ 01287 - 11§ “PHigscud’e is eesitiap imtigepen Ropypll 1% ind cagiredr iy pladeibg lonetanmos of f st
of th@0el eesilisncaidp agion o 1158 hegralp NEBA WE &b t41 152 DORSR fthe batBryesﬁhsrkgque@e styl us

ni b resul t smoinfd ok ck{ﬂvnth thh t&rﬁﬁal@l\ Q&L:Ea‘l &%Chg{yﬁ&l ﬁxgﬁcBaiqgl R(l: éar &g ged n EI ng a

solid stat A e the bi180o h _commen printing cause angl ng
froma sI egmgﬁyéggg% 5 5 % dd?lll\%éwnoa"gy frlmmﬁlésgcgrﬂe‘?ﬁ’ﬁlﬂf’ G e by b??émEVrPﬁotl ced by

a user. & PREds “F PR Terde Sthey terpina). Bimsveberdh drrigedefeviibesse Suirhend of tgatery

accel er orreFréFgesattmmmchmsimtﬁec@@nsrmnléoamsbmkm up"” the pen on sensing notion

above ol specified threshold. As best seen in figures 1 & 3 the pen body

1112 TS not sy rTPREFOmS pEn o By fngionglity, Phescto wintrdh the prinftierigies aghoftp 1162.

Thi s fi ngef¥ig ing citctigP fop proliing the Hik tidn ectuasre ITh PCENG i@ pliltRadd@Af in&arpaﬁle @cientation

W th the stoptrdiSircitintror tl;Elrﬂ(&:t abhave Tﬁehﬁ/o@fvsjltaut @egabl} 1&9011&'!9%‘{ 1s’onl§' ted
[

orientati ogyQfn. RS brdsg DOttt 4.cal, an en i s con so that
the stylus_ }rll B W Ltn% qurb 48%%9 ° bSLf 1%1 tl{ hty Sfaga"ﬁtlf' s'l’bf%‘ﬁl“’tsﬂ‘é‘“ﬁr“?’?ﬂ?fé%d to the

paper_at aff eB‘ruleé‘P‘ﬂ’sé‘tbl IBH"S °’é‘§’d‘§‘ﬂ6\kﬁr°5“!m“ Poterpepigiihestyis anfhg ol sFics ows t he

styl ud0 ni badiest ibnghe agermes toy peyger thatomplessigefort bif BT @At makd MMéatk oRss i | ndi cat ed
by nunber substhdly ﬁxadlﬁ(@er&nt:bﬂ-t%tylu;h@relﬁlﬂ tbthglfest l)fwé px’fn xsquasana%lepr I nthead is

i ndicated by line 1170. Paper sheet 1164 represents an orientation with
the stylus nib aBeVes therinhead pirchigauaywh persibenfyapeectes @e bardd, 66md @PRASENT S an
or i ent at i oprovhied FithtaR@ariid W’ obbsv@l @Wlsfohgagﬁs'!emnnﬁgsth fIBRGH: s%h??é 1168

th
represent s,@m £ [T b LRSS L Yl §m15 ni he
printfead. P MLEQL&AQ@ \5\1%2 % %’ﬂfsjo'\éskl "% "trsf?i’g‘f’gaf“ﬁétWadf’Wc of™t he ink to

t he paper %c amﬁms maé Ibf ésm tatePSHﬁ no printing of the pen, as w1ll be explained later. Where there is no
override type system, such that the pen is permanently “on”, the printhead or PCB circuitry or both preferably




Figure 8 shows a cartridge 1172 simlar to that of figures 1 to 6 except
that the cartridge does not include a battery. The cartridge is ?bﬂgﬁwgﬁe
substantially identical to the cartridge of figures 1 to 6 and so

parts are identified with the same nunbers. The main differences are that
end cap 1174 is a sinple plug 20 and has no provision for receiving a
battery. | WO on there is no electrical connecti onPGVAUHONEE? ext endi ng
to the PCB 1144. The cartridge 1172 is intended for use in a pen body

whi ch includes a power source, either a battery or a wired connection. The
body of the pen includes electrical tetomnals for contacting with the PCB

- 1146. The i.nk. s| 11 16 sane ngth as_that of the self

power ed enﬁ%}éfené% g** WB’ B%émsd’ffﬁ”% P%‘Lﬁewr AGEHES GREBRAE ™™ t he pen
may be di spessiabihestdys n& rgsgis Faeke bif lofethet ojeprricalypitteme gt prinfiéy. Eeing a edidt $tatd dddees
preferably deaadyatemhalany ikt dafédn BRigin@ BorN@yleeh FRAEKS th 20tve HddOHR e do Bmall as
non-vol at i lt@bemﬁm{ey by é’\(ﬁércﬂﬁ th!a geﬁ %lhcfel ?Eou‘&'{‘& 91% d@B! gucﬁ Qe‘m gcbe?e;o%gtgre&énﬁﬁlg cs of

t he catrld e, such ‘as whether the cart dg&i's mono or color cartridge,
the ma ﬁi‘Ph‘”alS‘T“pl‘f‘?fé“‘ﬁ’é%‘%‘?gm"%"“a'@t’e@s"ef‘ ed °’td| on the cartridges may

i ncl Ude C' r CU' tr)&sée‘;} seen mlg.srésqw Fkk p!exnlsdJ BYAL R éyxﬂme%ﬁ*am%tl@ﬁh%w&éﬁ i@y
det ecting 165 out S in avai |l abl e

S made
Lo the pan e s dfis it D Pivspk vruf i bGreut fratompy i fres i
control | er l¢8abntaprintead HPE Howgren the orBgatignef theeed isget critigs endithd ere issenfipre end i ni ti al
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and engage in correspondi ng
The layer 1306 includes a tab 1311 on which there are provided a number of sets of electrical

control contacts 1312. For clarity only four contacts are shown; it will be appreciated that there may be more,
35 depending on the number of different color inks used and the degree of control desired over each individual

ink ejection device 1310 and other requirements. The printhead is mounted on the PCB 1114 by bonding the
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slots 1328 forned in the peripheral edge of the upper surface 1329 of the
upper layer 1308. The slots are rectangular with rounded inner Qg Amrmg,
The inner surface 1330 of the slots 1328 and the inner surface 1332 of the
| egs may be ar cuate and centered on the printhead's center 1300 to aid in
ensuring t‘pg 195?1? rotates about 35 the central axis 1300. However this is
not essent'ar the enbodi ment shown each face of tH&ET M%‘Bﬁ has a sl ot
1328 but this is not essential and, for instance, only alternate faces my
have a sl ot therein. The symretry of the |legs 1322 and slots 1328 is al so
not essential. 7 3 APR 2004 WO 01/ 30594-PCT/ AUDO/ 01287 -15 Rotation of the

capper is I he styl us
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1302 (see fiagibd @8id2df t@Rehped hpves riddEthdn AR dSWHek @GR DfthelaftQurds QW o ihe¥sEm 1302
seal s  agai gl hhgas RdanGaRAk26 so these grooves define seal ed passageways.
30 As nentioned above, there are four ink inlets and twelve |ines of ink
ej ectiBOn devi ces THe3APer isSstantidly Qehad with @ght 16ds 132m&teﬁju@ﬂd$\ﬁn®ﬂdsdﬁr}ith@EphE}?&d to
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slot 1328 but this is not essential and, for instance, only alternate faces may have a slot therein. The symmetry

of the legs 1322 and slots 1328 is also not essential.




35 devices of line 1370 above it, as seen in figure 19. The other end of
the slot 1350 aligns with hole 1356 in 2 3 APR 2004 UP02 -16 PCT/ AUOO/ 01287
Recei ved 20 July 2001 | ayer 1302 to communicate with groove 1342. IthAPReHbls
of groove 1342 have holes 1358 & 1360 to the upper surface and these
conmuni cat e W|th slots 1352 and 1354 respectively. These slots supply ink
to lines 19P#"3%Hd 1372 respectively. The supply of i nKCHA8MBHposing ink
inlet 1182c to respective lines 1376, 1377 & 1378 of ink ejection devices
is acconplished with a mrror inage of the slots and grooves. 5 Ink inlet
1182b conmmuni cat es w t h slot 1362 and So supplies line 1373 of ink ejection
devi ces. The [ of sl ot t, n | ayer
1302. Thi s hol e %é’ r’rﬁ%ﬁmsc e%%wnfeﬁmgmmsg% e:ﬂg%dts@hl elgy éxﬁlg of
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repl aceabl g, {0k «aQlrBE sidedWé28. Cartridge 1114. The pen body 1401 incl udes
three rotary potentioneters 1404, 1406 & 1408. The 15 potentioneters
control the hue, saturation and brightness val ue respectively. The pen body
al so incl ud’éB‘T*ﬁARﬂCE‘ﬁFa'y 1410 which displays a color corresponding to the
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pot ent i onmets&h S.the likie widtH. Rotdfién o fapdaged vy 84 ciukrab ondtfvatch 16 Gk stgzont r ol nodel s may
be used. Instead of controlling HSV the potentioneters may control Red,

G een, & B ug‘gfﬁ 0\72 attribute values or the relative anounts of Cyan, 25 -
Magent a and PYEEPINE PPERPTVA ks deposited. The pen may be provided with an
ability to all owthd@inthqad b el difERbtBIST hiOej@ A igMGesDdiyngf radiiBY andREBpreEnsCIVIY.

Col or ogont rokeNd 4 sgaf,glng iR Ub WRNSecilch QLUIc@s %%rest&ommﬂ: RLH mHEQwA Gé‘vlcééda'reng a pen
body 1422 and a replaceable four color (nk cartrid he pen body

1422 i ncl ud¥geayd cBl“B’F"“H?“é‘m“&‘VS P4 5% SeBPetEraBE s %Lpé'ﬂ""éﬁas PR r%d ont r ol
butt ons 14 2Zferent 3s may PGuiRlict 43F@ch roPHeomsisher dp brehyengs nitthedere & anedial apgrieameitthe ismenory i n
which is strerpesibia plurality of different col or values. The control button
1426 is operable to place the pen in a "sel ect" nbde, whereby the buttons
1428 and 1430 cdbesrer tufese pihe Rogpmdgpen 1802imreyideshvi frer igk/ alFt BBt dhestifeset val ues,
wi th 2bBe dispkhayd dvkideatsugpt Ry approxithdtely halChy thieksdsod thi: Rgr 302 M thércrodtieuepra Nt ed.

The butt Onsclréuﬁ%er&rel%%&é}}@ﬁe BJB@ sd?@c@ ThOres® GhRL b tﬁeh!ygliﬂﬁ aksd¥Bs HRLMES 1N
difrerent duLeEl] PRy 08 QULLOR, 1430, tvr Do oM Led Ll sELoLl L, n one

di rection |s
PCT/ AUOO/ 0188 %s through the layer 1302 (see figures 21 and 24). The lower surface of the lower layer 1302 seals

against the end cap 1126 so these grooves define sealed passageways.

30 As mentioned above, there are four ink inlets and twelve lines of ink ejection devices 1310, so
three lines of ink ejection devices need to receive ink from the same ink inlet. Referring to figure 21 a first set
of three lines of ink ejection devices is numbered as 1370, 1371 & 1372. This set receives ink supplied by ink
inlet 1182a. The second layer 1304 has a slot 1350 extending through its thickness under the line of ink
ejection devices. The outer end of the slot 1350 is aligned with the ink inlet 1182a and so supplies ink to the

35 devices of line 1370 above it, as seen in figure 19. The other end of the slot 1350 aligns with hole 1356 in




Received 20 July 2001 U P02 -17 desired value is displayed, it ma¥ BA?
selected via the button 1426 and the pen will then produce the se é g(}[]ﬂl.
conmbination until it is changed. Line attribute control via cy?; g_ ﬂ 8?%
Figure 25 shows a pen 1432 including a pen body 1434 and a re G {3{ i
color ink capgridge 5. 1114. The pen body 1434 includes a &GFgYe HyUol
1436, preferably an OLED, and three control buttons 1438, 1440 & 1442. The
pen body includes non volatile nenory in which is stored a plurality of
different line types, such as solid line, dotted |line, dot - dash l'i ne
etc. The control button 1438 is operable 16 place the pen in a "select"
node, wher e?%er l%ﬁtt?congnuns 144h10 anﬂ 442 cause the pen to cycle through the
avail abl e s I P sauth eipYer 34 Dhetndsof igove kg hare Wsdg-’lf‘nggl%ﬁ@(he upper
cor r éspondi mgfatei anéthtse cdnmqnmtmvﬂdslostmsz it 1394155;;&&12@)( &he%élﬁ&ls ﬁ@;&l? Bk 1ided p_wf)en
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the pel having a MtfEEM80 CW@C"“WH’M@ 132 grdesel suppligs liail &13 Oﬁaiycmeoredeheastmd by
the user. Obhe@endnsiotrtad2 comeh@lcstesait hil 1364 IEJBBI 36% FRERdN 136N\ @mnINERE W RANANY

the inventi i i r ol ttributes via
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may provi deS@dAes She. dt 136§ esends upderlitey p374 andi1 75 ofinkkjettiby deiodd and@N three lines
attributes agiWewisidnk. chtsbpp@ of 'xrﬁlglloﬁx lgktq%ﬁ% ﬂpgn { W7§q3&)0 % 558(?'15 F&“B? énth a

W th H@e sel ectjon button causing t pen to 'hiou ava
attributes, “‘?B&‘H‘afééﬂ%‘f"&wOf*fl?tﬁa@dswés and li ne vvl dth Addi t| onal |y buttons
may be prOV|ded for cycling through col or conponents individually, such as

hue, satura 254 | or control via sanpling Netpage sensing
Fi gure 26 s%%'a/sgoa pé‘u\!nliaEI %EO’Z’H AVITGT B BN ol or ink cartridge 1114 and a pen

body 1452. The pen body incorporates the sensor package 1454 descri bed
with refer eﬁclew@trbl\gmpaentﬁ)nmdslo and which is capable of imging a
substrate. The %y i ncl udes control buttons 1456 and non vol atile
~menory (not shovvn 1gurerfshows afaus cpler sp &40Qhpdngtagpen pridy k402 andcotepacefoteinar apiyr ink

obj ect by "wftiidgki It Thé @ers bydyUB10DN| ikt lulldsSdhred Gathrid PorchdRe R R64, 1BDE REN 4082k pNE
v 1830, AR AR o S gl ARRLIRG S i phe it R
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allnevmdtha orsg/ he  sensor € ca
det ecting atid e tion é"?‘ﬁé‘tl fidfgrent cojered %t%sc ('Yé‘§’d’r‘qdl§é€ﬂ IPEJPS OBQCOGULC@aﬁf paissive display

appl i cat i ormPEF praida /0 3 gapHicdieketntdlion of R TR }:f cﬁ&d:oé}rol Alon @R LHfacd B cNE

provi ded W thdyedecti 0 Qssanp! es h I SO . LOVI S| b
encoded wi t.h n%fc;t)gcgcrghtﬁi Aeéumfai‘:gls'(P e rng a’quSfy egqh"“ép&sd‘?m"“% ¥ & HaY onettel y

i ndi cate fuf&erRE "P&P‘H@P““f‘ Resrheises i"ﬁebfr'iely G\ fetvingg sénspletlint teebeip e resired aftiburaer e

X i's the cdthepotatiometeRenap BITRER rathlNBanPOly podclidhdRS, Menory in which the
function associated with a particular tag code is stored. To set the pen

to a particul ar clowidibe tipeciatsdthat GREreblgr @htrol Sdels Ry &Qﬁw Rictedd QF Qntrdlig HsREnPEN
senses and fglgl;ﬂyﬂ?ﬁ@s ﬁsy coMnP q{%d ér§end§%u e(iGII-};]atmExutg valucs :gr écp Egla%i(v)eofmounts of Cyan,

PCT/ %0/ 0.
“Magenta and Yellow (CMY) inks deposited. The pen may bc provided with an ability to “allow the
potentiometers to change any of HSV, RGB or CMY.

Color control via cycle buttons

Figure 24 shows a pen 1420 including a pen body 1422 and a replaceable four color ink cartridge

1114. The pen body 1422 includes a color display 1424, preferably an OLED and three control buttons 1426,

30 1428 & 1430. The pen body includes non volatile memory in which is stored a plurality of different color
values. The control button 1426 is operable to place the pen in a “select” mode, whereby the buttons 1428 and

1430 cause the pen to cycle through the available stored values, with the display 1424 displaying the
corresponding color to be printed. The buttons 1428 & 1430 cause the pen to scroll through the values in

different directions. The button 1430 may be omitted if scrolling in one direction is acceptable. Once the
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Received 20 July 2001 An alternative structure of the color card E

shown) may include two connand areas. The first area includes tid% PR 2004
equi valent to a command of "place in color selection node" "pick” Pnde
whi |l st the second area includes tags equivalent to the connaﬁﬁ%KﬁUOQ 28 he
color to the current color”, or "set” node. To 5 select a Recsived R Jyjy &p0!
may nmerely “ick" on the flrst area, click on the desired col or sanple and
then click on the second "set" area. In a further variation the color card
may include a series of different colors whose values are encoded in a
single tag. The card may include an areaiencoded with these tags so that a
user may click the area and upload a series of colors rather than just

one. 10 Al t &sirsdtvilneds gisplaied, it sgs bensalpctadpértiet tattarsl426mnd He perevif) thgepredusd thenselebiet e
the tags argnmiaseslam #thandfansmtted to a netpage server. The server
determ nes the function associated wth the tags and transmts an
appropriate instruction back to the pen. In this regard reference is nade

to the fi gum.%at&.&t&&r@@bﬂglbm@gundﬁgl ch includes appr oprl ate hardware
(transmtter and aerial) for transmtting and receiving information to an

external device. TiguyPshewsa noeit3? siclodrerect budy 1454 andyorpiastadle fey edias inkichrgidge
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1470 inclu dbengpra:laree [atctbeelib Wit roayrbe oodified in adimibaminhérdgien thelpkd havinp @ ngetar of iody

1472 [Nl Udgae Rk (Al @08 et 3>ykhgesser1474 at its top end. The pen body
i ncludes a color display 14 a control button 1478. The display and

control button ar emmmoeelmm Ae tvkmrsthc Eéag’e FAR0inveh@aahd @k iWedibn & nOMENERER
S sHt: | gAtALL 7 3. ABR 2004 VO 01/ 3 é CT/ AU00/ 01287 -19 controller chip

or ch|1ps 14Cf’§”°l‘?fhaémb“ﬁsV’?%‘ﬁ“’"i‘ﬂ“ﬁ@””ﬁ%ﬁ“iﬁ" R8s el | ampunt of non vol atile
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sanpl es. The PCB I nc ont ac act
contact pad¥hwfiripties af dekired arithreisidgledisplay andahet CP*@TP‘ hu@@ewth thg sqiestarbutipn gausing the

control | i ngpeh hﬁcycl@&bﬂéﬁh@ﬂﬁblé—éi%@utes-rﬁ& 2 €816t Olne %Sé/inﬁﬁnél-ﬁlz{ﬂ Acﬁlxtlmuﬂ&ﬁgns%yge
second PCB 14 %%lch engages with contacts ot 5 shown) on the first PCB.

Two PCBs ar¥°Y EVé'H‘gf*B?“gté%?é"é cgroRTath By f“ﬁ‘baséhﬂsa&“aé‘f’ﬁﬁ? &l$SCB may be

20 Color control via sampling

Netpage sensing
Figure 26 shows a pen 1450 having a four color ink cartridge 1114 and a pen body 1452. The pen
body incorporates the sensor package 1454 described with reference to figures 9 and 10 and which is capable
' of imaging a substrate. The pen body includes control buttoné 1456 and non volatile mem'dry (not shown). The
25 pen is operable to “pick” a color from any object by “clicking” the stylus nib 1154 against the object either
alone or in conjunction with pushing an appropriate one of buttons 1456. A color card 1510, shown in figure
27 may be provided with a rainbow of pre defined colors 1512 for use with the pen. The card also includes an

area 1514 for setting the brightness of the color and an area 1516 for selecting a line width and/or style.

The sensor package 1454 may be capable of detecting and decoding netpage tags as described in

‘ 30 our earlier application PCT/AU00/00569 (docket no. NPT002) and a “color card” may be provided with a
series of color samples, each of which is also invisibly encoded with netpage type tags. The tags for each color

sample may merely indicate function rather than position, such as “set the color to X* where X is the color of

the sample. The pen includes memory in which the function associated with a particular tag code is stored. To

set the pen to a particular color the user merely clicks the desired color and the pen senses and
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provi ded on which all conmponents are nounted. The sensor device 237$

i ncludes a chassis nolding 1484. This nolding is seated in a rec & Rﬁm¥he
internal end of the pen body and is in a substantially fixed pegVAD00/01287
There is provided an i mage sensor capable of sanpling any q&§&b&p2@ghp§001
The sensor 4486 is preferably a ROB photoreceptor. Qther point, line or
image 10 .sensors may be used. The nolding 1484 includes a recess 1488 in
which is |ocated a novenment switch 1490. This switch. is sandw ched between
the nol ding and the PCB 1483 on which thegi mage sensor 1486 is nounted. The
switch 1490 is normally open but is closeg by a conpressive force. A lens
nmol di ng 1494codwshihecdz. i ncl udes a lens 1494, is slidabl'y nounted in the end
of the pen and bears against the PCB 1482. The nol ding 1492 15 includes a

stand-of f- ring 1486altwatye ament of the col@nsd LbDhow) HaPHEILRAwR cFENES Abds V1P :q%par
e

substrate. Jdagiud&MLES L |ens 1494 and. is focused/ directed onto t
point, line or iunng‘%—:-ggg h‘élgrg ml?l@%r.lmafggf ngaﬁcs‘“r‘f?}P’chlﬁﬁ""i%@ PRyPigse mogy wlstethe

i nto the pefortBtHcldesiagyeanivdens niticebmamd of'au S Boritd thé QAEMBAIGE 0B ts@t Bodel M
open t® cl asleda cdd the @deLRSAneRy “chidpe iwve force the switch urges the
mol di ng 1492 outwards. The col or o?ﬁ?ﬂg&$§§gwg?%ﬁﬁ%gﬁﬂ6§mfﬁﬂﬂb§ﬂ”ﬁ%ﬁmbg‘
controlled in a vaTi®Py of ways. As nentioned, 20 the controller chips
1479 are capabl e ngﬁ&grkggmg nunper gf different colors. The color to be
printed may be sel ected From fHe St SYCHACBIYE @ seips gbdifferent cplers e velkeshaurt t on
1478. The SBIgdtinAringlsitag The sardinayinciudech apm etchied @it thdse taghiss Pla@ser by d1%k @ S8
possi bl e t ansprad @eﬁegdfcgfg,gl;a@lepﬁé,tjmrgpl ors in the nenory using the imge
sensL&? device 1474. The user nmay "click"” the inmage sensor 1474 agai nst a
sanpl & of the desileedivapki@riags Tl Sp&a4IES dd j to close and the
col or detegted. by, the 4 mege gﬁ,gngof 1486 i s &5";%\35 ét%gwgrﬁg%éom * 1761 ctﬁ\"rde‘gi‘ﬂdp(s)
1479. 25 The controlTBE chi'p PhERCEPENeHbe Rpftior astasialse wisk Ihatageland rahsmits an

di spl ayed EePraPFige eimplondiack &d be penThighiniegird RRYENGHARAGR o GORALS DV 16 Ehiciking"
on a diff enaidh inf@leOfppdaiRl LS ' t he,control . button 1478 to sel ect
one of the stoaﬁd. col %EES. 88%%%“%3‘%5?‘839&?f%g?‘ﬁ‘é““g‘éﬁ%‘%fﬁﬁ'valémf%atwagp Pe
stored in tH& W6¥y for later use. After "clicking" on the sanple the

- user {mpy depressVﬁgg bq&gon 1474 to store the sanpled color in nenory,
preferably within a 36 preS&Ft PieOmRYFE fysigm the atyibptgrrisvhatji prinieé mauketserby ite ot
pressed t h&etisingihe fompeteraatiieetianacontals'oh ¢wpar ary" col or "and is not stored. The
menory may only be capable of storing a small nunber of colors, such as 5
or 10; storing noRelopwdaray alpmipclisie agssdich bllowlte tisenake shevathagtiyahetftriblif
desired colherinepesie, Sibif & likUpe of e Wi, user . Wiere the menory has reached
capacity, the pen may inplenent one of a nunber of schenmes for deleting a
stored col or to Madsplapipabeuskdio disPigy R, £RBH, andlBhShtAR IR Y RE2f the
nQLdgéé@ggLQLﬁ§&gﬂgq,m;hg.CO|Or | east recently used, the color 3% | east
freqéentI'y used, * et cnodahamer nati vel y the user may be pronpted to manual |y
del ete a color® arnd tothen resanple the color to be stored. Qther deletion
schemes are within tHEens@BHExtye for Aewingmegntitd on. U P02 -20 2 3 APR 2004

PCT/ AUOO/ 01287 Received 20 July 2001 Other 'nodes of operation are
possi bl e; for instarfC& & YEE R 8ut onatical |y store all sanpled col ors
rather than requiring user: kn Wt The pen may provide two or nore separate
menories (even if there s 0 1y one physi cal nmenory device). A first
menory may be used i AliQbfls of BN bk Glecid! OF's and the second nenory for
storing "tenporary"” colors. 5 The sensor may be used to sanple attributes
ot he25t han col ors  sugde Bkt Bcubdl i ABEihi Ne style. LINE STYLE OR COLOR
CONTROL BY DRAW NG Fi gure 34 shows a pen 1500 having a pen body 1502 and a
repl aceabl e cartsi dgRIdfhigbrlind B ction

R . pen status (power, communication with printer, etc.)

d CITor messages

Sensing with sensor at top of pen

30

Figures 28 to 33 shows a pen 1470 including a replaceable four color ink cartridge 1114. The pen
body 1472 includes an optical sensor device 1474 at its top end. The pen body includes a color display 1476
and a control button 1478. The display and control button are mounted on a first PCB 1480, together with a
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cartridge may be a nonochrone or four color cartridge. The pen body
includes a control button 1504 and an indicator 1506. The indi ¢at/dR 206y be
a single or nulti color LED assenbly and may be separate or 10 incorporated
into the control button. The pen includes controller circuitry for
controllin \g the r| nt head 1120 and non volatile nmenory for storing val ues
of attribuV8LV the line printed. The pen has two nod¥SVAMOAR2$St  npde in
which it pri nts the currently selected set of attribute values and a second
node for selecting one of the stored sets of attribute values. The pen is
normal ly in the first rmde and is set-®n the second node when a user

presses t h%c{nﬁgfl er chH or C 18?1 49%_: [150918('5) 15{9 mcﬁxﬁe%gsjﬁxn {06 .uh ofo non vo?aule pnlélr;[mot calkal])'l584 s

| ocat ed on
acci dent al Is‘9“"§taé§‘§1 ’l“ﬁ‘ée’ BLteton Pr BHF ai"tb“‘F% sq@ples F’V %@d@@éﬁslﬂ"\éﬂc‘ P@ﬁé“qzd‘efat ionis
the top of cinheing p@nthd BO@t pak tthbe gk cartriis 1HIBGEd foe Bcdvivg ph@neld combolapeateat €. Near
the ni bf ar e@mﬁddhmd heeese,ademmmstntaumen Imt Qdycs\é\h@mmmn age@wﬁﬁgrw&i ngde E he
pen prefer i ndi wa he .i ndi_ cat e | ndi cator
nmay begl nact | vem’lnhn t?%‘é‘? g 'S PEBS gep"é"ynap{of ST SR mrméé"d sI"’SI? JE"%‘@ second
mode. | f dé@i"i’eéﬂ“"("I‘féa“"i"‘ﬁlifl’f“‘(’}‘&f‘fbﬁ“"“f\‘ﬁy be oni tted 20 To cycle through the
avail abl e sets O:E‘Ile% ng !iegge 1374 mclu%llesaa'lass%mcli‘la 14%&5%1% n%ldinﬁls sea(eda narlecrt],%m the a_pi ece

of paper or the ove onl'y acti vated
when the st e ?°§b°a¥ wd i swpanpiqls fixedposjiign. T“‘Fﬁiﬁ%““ﬁ%?%?“l“ﬁfg" FhreuPl t he sets
can be tri gfpengdick dpyvidtireoloroTheemoeid#nis prarablye RSB pigtoafepct: Qthdr gt lihadr trdag
prefenoed f@hnbyRuidder draws a line and [ifts the pen. The attribute val ue
set just drawn is set to the "current” attribute value set on "lift off"
of the stylus ni Bhemolding {84 ipeludes a ppreesd 488dn whivk is fygteld @ moviB@ s witch 499 @his vt | nues
printing 2% sandwicled bduken thembidiRhd thabdn 148UEOWHEA kHd @naBdensor! 148 is ﬁxcnﬁed ke j ust
drawn. |f tS\QEh p@é ;SQEIDL]@ o&ggutﬂ %ﬁ?}da Jonﬁ&m%r}o cepk”iens 12 YXr}IgXt?g Wthh mcl tyl us nib

the "current” att IS C fhe menory
and that néF o't rsishidible m°‘\7§‘f lﬁ‘éh°§ed[ ofthg Pﬁ'r“i“%?eé‘él agaipyy "’EIiP 1YY TIh"l ‘ﬁ‘é‘%“gdf‘f’é after

t he oflfer tisldepestind-off ring if8@d PNt By tohsd 494 leneigha getraillcpienir buivhte Ligatdersteut e val ue
sets. The adnd rabdddl 8 foéRbdiRecte bt tﬁ@p)émtbﬂ)e GOk Sanso} 1456 T 164 mmng lhdﬁ %aysgeyl es or

e . FHALAR! L IR rfrentbl 1 D8 GO0 o B QIR 1R, T SUC

characteristic groups o ute val ue
sets, such “Fﬁ%?’t‘”‘"%i“’?ﬁ"’i“%‘f‘”d&’cbﬁrﬁesﬁ‘”‘?ﬂ)\&g légﬁl"BY""%‘el ection, a second gr oup al |l ows

line style sel ectrﬁ.ecaaor o@msim@piomerdqy GL QY RayPle c&mxaswemm Q!ftvnys%' SGblegn, for

exanp %ﬁ SeI ecti g, appropr | ate gr ou% chieved using
the céntrol °6‘ii‘r'? 8rn° ’R%]ﬂzf AP p[a § 9 Spie &P ﬂ@‘ff‘?ﬁﬁ}“’?}‘gﬁ:i”(‘—? “?'Pfr“b‘ii@f‘f““&l“f‘y Yenbers of
al | groups selestediiparitej siafef gplorsbNBE REETonPERPITH NG. BE secteholaghdigiayeeotthepeléornt i ng of
i nk ont 0 a dspIySH 1 akEpobsble td@mply ad @rd’ REbnolof i thnenBl B the iin{agl-i skffifd defddel NtiNg 1S

! C 1C. T ams Sa2my t SIT 1S causes d
AVENDED o1 e e A0 o8 O 2004 LPOGs 2l R QOO Bl gl ved 20

uni ver sal d?y'éfg\ﬁﬁ%m °lﬁsﬁla‘?§1ﬁt§r‘i?l°‘ d%?r%drﬂlﬂ]e ‘maéVF’is‘ﬁﬂﬁsF Ea*rsse? E‘BI“Fé"r“"‘]"%’ C'i“%s) ¢dhtact with
the p&f§e. Thecopller ghp thep eryshe faie ol by primtodant ditphrged spchesangpfed toipe Thetugtk waychas® t hat  as
the rol | ercolbrSbydteiniggeeh aatHea Sold RARPIPRYPLusing the @O 1878 kol sdlecQhd ML Sordat Sl f SO
that it is gtright angles to the direction of notion. The Menj et
printhead is mounted behind the roller. It prints onto the back of the

roll er, and the rcabt @inpi& vitk ansdsey Gvitchay lﬁrs{bxact i@ the indiBG Eor QRE W, AR cRige. A smal |
cl eani ng Stoﬂthl: QBpl@&l@t@Qﬁ)aWesg MUKQ)L J5475« B‘é‘tor’é HE a@xﬁ&l cggr xé&%o&gekg&y wﬂ{ Ler it has

cont ag éed “E \ pr i nt head %? prints

surface. THES mehsfmrkiésaa‘m? ééfrﬂﬁaﬁt@ ’§“°étpr‘i§s(3‘?1‘f‘%°ﬁ'§’ REPEES ¢RI PP g tsl‘i‘ér ed

bi -1 evel CIWTCG) TheCngipRty mgaly bt sababls ofsieringhyemalmorghenainaas, fugh as pprodiseangamy col or ed,
text ured C@Bibrs MRLy®L osditileber rakes RREIH of Bk BRIk colof Mt Bt 1fie wBbE. IWALL Amdmarydi Ct at ed

by the s pe%gs rglthed capacity, the pen may implement one of a number of schemes for deleting a stored color to make

(b(

space for the new color. Deletion may be of the oldest color stored, the color least recently used, the color
35 least frequently used, etc. Alternatively the user may be prompted to manually delete a color and to then

resample the color to be stored. Other deletion schemes are within the scope of the invention.



novenment of the roller relative to the page. This can be determ n%3 'AP"R 2004
several ways, e.g. fromthe actual 10 rotation of the roller,

continuously imaging the surface and detecting novenent in the PeTE YWY o B 7

a second-generation optical nouse, or by sensing and decodi Rgcé\%z'@%lﬁooﬁl
sel f- mappi ngURair f ace. The stylus can al so be switched into non-narking

iati ki ng ni bs. The user
node, obviating the need for both marking and non-mar .
can load virtual colors, textures and line styles into the universal pen
fromprinted 15 palettes. The stylus canéﬁptlonally indicate its current

i i E EFFECTS The pen of t he present
settings via an LCD or LF.Ds. STRK p Lo and

t apabber tfoddIRAY, cya%d £d 0%&69‘?0‘?1%%{:@9{[5 ma uto P r
: |mr1:nvv: g?hl Zrc pig,gbéernggnt of 1 And p "BET TS e B E rysa At 5‘6‘8?\1 iy "p}“ ARy a

dotted line Are" Hoamt g et ‘P?‘I‘e Th‘am "@r PfP‘éﬂican ranoprospardteomenofiest(¢ven ip dere isThe

figures 9 & ol ceerbyséaireaorpdvicenal try memér WEEE BB BGRR! SIVIBL Slorsdhd RY scc?ng

Ry, he pen as
This arra $Q.derl ve the relative position of the
noves ove)r/ a sﬁ g?rlrgtg &%?1 IS 183’[ - dash line nmay be drawn with equal

i | so
posei bl e, the de?p%“%%a‘%éﬁé*ﬁ%“%%sg? SR ERSRE et Rt e arrbine imge.
ossi bl e, ese in
Brocedufal) Opacity texture (flat, image, procedural) N b shape (2D

bt . . . . n n d
shape, 3D shapssviebkedickicoRitoL BPebedwidies stroke width Determ nes "cap” an
corﬁer shapes Varying style with Tine (speed) Stroke width Opacity

(airbrush) AVENDEDSSEE4Lshowspy MA{SOO?ha?mé\I?Ren?&ﬂﬂ 1562PR2 a- r&ac&b&@aﬁﬁ@&ﬁm The
(i ncluding Qﬁrtrﬂgﬁrﬁdylbem)nonocﬁ%\/eecﬁlfour &J@gﬁmd CP?%&%‘;)E in l?éjcs acfonﬁro %‘3? fSé)tr{'tmdsaPyl e

_IF‘ja: {]bOW col Qr(dscato HEQ gﬁm in cgt'er mlﬁyO %3 taI s?nrg]lccg;l multi color LED aslsc(r:nblsy and may be separate or
1 incorporated into the control button. The pen includes controller circuitry for controlling the printhead 1120

and non volatile memory fof storing values of attributes of the line printed. The pen has two modes; a first

mode in which it prints the currently selected set of attribute values and a second mode for selecting one of the

stored sets of attribute values. The pen is normally in the first mode and is set in the second mode when a user

presses the control button 1504. Preferably the control button 1504 is located on the pen such that in normal

15 use the user is unlikely to accidentally press the button but it is easily accessible. One location is the top of the

pen 1508, although this requires two hands to operate. Near the nib area allows operation with one hand.

When in the second mode the pen preferably indicates this by way of the indicator 1506. The
indicator may be inactive in the first mode and flash or change color in the second mode. If desired the

indicator may be omitted.

20 .. ' . To cyclethrough the available sets of attribute values the user merely draws a line on a piece of
paper or the fikc. As discussed above, the printhead is only activated when the stylus nib is pressed on the
paper. Thus cycling through the sets can be triggered by the commencement or ceasing of drawing. In the
preferred form the user draws a line and lifts the pen. The attribute value set just drawn is set to the “current”
attribute value set on “lift off”* of the stylus nib. If the user, presses the button 1504 the pen continues printing

25 . with the “current” attribute value set, i.e. the line just drawn. If the button is not pressed thcn on “put down” of
the stylus nib the “current” attribute value set is changed to the next set in the memory and that new attribute
value set is printed. By drawing lines one after the other the pen is caused to cycle through the available
attribute value sets. The attribute value sets may be colors, line widths, line styles or any other characteristic
which may be changed, or a combination of such characteristics. The pen may have a number of groups of

30 attribute value sets, such that a first group allows color selection, a second group allows line style selection
and a third group allows line width selection, for example. Selecting the appropriate group to modify may be

achieved using the control button 1504, Alternatively one may cycle through all members of all groups
sequentially.

INDIRECT PRINTING

35 Although direct printing of ink onto a substrate is the preferred printing method, indirect printing is
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3D nib shape Force ("pressure”) Stroke width Opacity (airbrushyd APR 2004
Simulated hf "bs kpyicsol, in, paper, brush, paint and canvas
Transfer of ink/paint fromnib/brush to paper/canvas Striated PpOIAUSOLOKE
Layering (stroke on canvas and stroke on stroke) Diffusion ZQcMveF2ERily 2001
M ning Kubet®&-Munk col or nodel Simulated lighting _ Light source
direction and color 25 Color physics of nedia Layering topography U o
Exanpl es Pen PCT/ AU00/ 01287 Received 20 July 2001 AMENDED br, _-_ | PENA

3 APR 2004 PCT/ A000/ 01257 Received 20 Juky 2001 UPO2 -23 5 10 Ball-point
Calligraphy Pencil Gaphite Color Charcoal G| paint Wter col or

Cr ayon possible. A small Memjet printhead can be used to construct a universal drawing implement. A small
' cylindrical roller is in contact with the page. The roller spins freely about the axis of the stylus, so that as the

roller is dragged across the page, it automatically orients itself so that it is at right angles to the direction of

motion. The Memjet printhead is mounted behind the roller. It prints onto the back of the roller, and the roller

5 transfers the printed image onto the page. A small cleaning station cleans any ink off the surface of the roller

after it has contacted the page, so that the printhead always prints onto a clean surface. The printhead

reproduces a contone color image vié dithered bi-level CMY or CMYK. The stylus can be programmed to

produce any colored, textured continuous line or paint stroke. The rate of printing is dictated by the speed of

movement of tile roller relative to the page. This can be determined in several ways, e.g. from the actual

10 rotation of the roller, or by continuously imaging the surface and detecting movement in the same way as a

second-generation optical mouse, or by sensing and decoding the map of a self-mapping surface.

The stylus can also be switched into non-marking mode, obviating the need for both marking and

non-marking nibs.

The user can load virtual colors, textures and line styles into the universal pen from printed

15 palettes. The stylus can optionally indicate its current settings via an LCD or LEDs.

STROKE EFFECTS

The pen of Ehc present invention is capable of many varied stroke effects. Some, such as color and
line width are independém of time and position. Others, such as printing a dotted line are dependent on time
and or relative position of the pen. The figures 9 & 10 embodiment optionally includes an accelerometer array.

20 This array may be used to derive the relative position of the pen as it moves over a substrate. Thus a dot ~

dash line may be drawn with equal length dashes despite variations in pen speed. Many other effects are also

possible, these including:
Stroke style
Color texture (flat, image, procedural) :
25 ’ Opatity texture (flat, image, procedural) )
Nib shape (2D shape, 3D shape, orientation)
Determines stroke width
Determines “cap” and corner shapes
Varying style with
30 ) Time (speed)
Stroke width

Opacity (airbrush)
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Pastel In this regard reference is nade to our earlier applicatio?jﬂggﬁN
09/ 112,777 (docket no. ART24), USSN 09/112,797 (docket No ART30§, .

09/ 113, 091 (docket no. ART47) and USSN 09/113. 054 (docket no. @Eﬁ? bOOKHZB?
MOTI ON SENSI NG 15 The enbodi ment of figures 9 & 10 optionall?iince flaZOOI
accel eronet &2 Thi s accel eronmeter may be used to provide re SETVE Y%
sensing/ positioning within a pen stroke or a nunber of strokes. This notion
maybe recorded and used to provide a digital ink record of the user's
strokes. Relative notion sensing may be %fhieved by ot her nmeans such as
gyroscopes or use of arolling ball in cofffact with the substrate. Absolute
positioning within a st IS0 irable. The pen of figures 9 & 10
has net page 20 functié%g%ﬁgiﬁngkﬁggggpable of detecting and decodi ng
invisible tags printed on a-auRgtikal.e. This netpage functionality provides
the pen with the ability to fix its position on a netpage encoded substrate
absolutely (and thus absol utebyeredbdifit n a stroke) using the absol ute
positioning encoded in the tags. Alternatively the pen may rely on the
grid based | ayout of the tadsshedlinpr ovi de absol ute positioning within the
stroke oM t hout decoding the tags. Absolute positioning within the stroke
may be “achi eved usi ng ot her Raiggwsolosuch as i magi ng the surface 25 of the
substrate and using the texture of the substrate to detect novenent. As
menti oned above use of netpa@@gﬂﬁﬁs enabl es absol ute positioning within a
page. This enables ‘the pen to be controlled by a netpage application to
mar Kk a net page surface. A" user nmoves the pen over. the page. As the pen
noves it detects tags which_.enable its absolute position on the page to be
establ i shed. The netpage appflcation controls the pen to mark the page
according to its position. : can be used to 30 "reveal" an

i mage by rubbing the styluségﬁéyﬁﬁﬁéﬂgg g%ant portion of the page. AMENDED
br1~ -10l PEA/ AU 2 3 APR B004 U P02 -24 COVPUTER | NTERFACE PCT/ AUO0/ 01287
Received 20 July 2001 The pen of figure 9 &10 is netpage enabl ed and has
two way conmuni cati on with 3 nieshgege server. Using appropriate software it
is possible to control the values of the attributes of the marking device
froma netpage appta(asiuet). For exanple, the user may pick a color, a

pal ette of colors, nib stxles or line styles and downl oad these into the
pen's nmenory. The netpa&%’?ﬁﬁ@ may encode a function or |ocation; the pen
may have stored in nenn6%iIUnctions, so that the pen can be controll ed by

sensed tags w thout the BdatgsPevert to a net page server. Location code

i nterppetation us e to.be carried out by the netpage server. The
net page sySten1in%ﬁ&g%%ﬁgggégwﬁpgd?%T PRheRfig 9 gVas i gi t al i nk" wher eby t he
system.records the 10 f enabl e recordal of signatures.
_The pen of figures 9°& T%g&%rrgo?\l/%g?ﬁ?ﬁglbébg‘?}f?f)?a%méﬁ so record the "style"
Coft he di'gi tal® “ifrik:s Thesuyaada vAmysebeansmit to the net page server information
relation to one or nore attributes of the visible markings placed on the
substrate. These attri bulyesg (st titk@nlasiind stfoRe AQkokk) M ted to color, line
width and Iine style. Conmunication of the pen maybe by infrared, short
range (DECT, Bl uet oot h)Diffssionong range 15 (CDVA, GSM) radi o transmi ssion,
Vi a azbocal relay (Bluetooth to nobile phone)or via a tenporary or

Viscosity
MiXxing
Kubelka-Munk color model
Simulated lighting
) Light source direction and color
25 Color physics of media
Layering topography
EXamplcs

Pen
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per manent wired connection. A tenporary wired connection may be ize%gl aor
downl oadi ng an entire palette. CONCLUSI ON Whil st the invention h éﬂ‘
described with reference to ink jet type marking devices, it i PAUARSO/01287
understood that the invention is not limted to ink jet typeRateivedes Juy 2001
devi ces whi¥2deposit material onto a 20 substrate. The invention includes
devi ces which alter the substrate, such as thermal printers and el ectronic
paper type (e ink) printers, which change the state of electronically
_changeabl e el ements of a substrate. For _g;_better understanding of
electronically active inks, reference is nade to US Patents. 6,017, 584,
6,124,851, 6,120,839, Gl 588, 6,118,426 and 6,067,185, all assigned to
E I nk Corporation, the contents of which are included herein by reference.
25 - It will be appreci@gthpiyhat whil st the enbodi nents descri bed each only
i nclude sonme of the features of the invention, sone or all of the features
di sclosed in two or norkendifferent enbodi nents nmay be conbi ned together.
The present invention has been described with reference to a preferred
embodi ment and number ofrPhépecific alternative enbodi nents. _However, it
wi || bg appreci ated by fhose skilled in the relevant fields that a 30
nunber “of ot her enbodi %Ws, differing fromthose specifically described,
will also fall within tg§ spirit and scope of the present invention.
Accordingly, it will be liffférstood that the invention is not intended to be
limted to the specificofqggdinents described in the present specification,
i ncl udi ng docunents incor%orated by cross-reference as appropriate. The
scope of the invention yg.QpLy limted by the attached clains. 35 AVENDED
tihci: 2 3 APR 2004 PCT/ AU00/ 01287 Received 20 July 2001 UPO2 -25 CLAI M5
1. A pen including a matkjong device and operative to mark a visible path
onto a surface, the marking device electronically controllable to vary the
val uel®f at |east one aRateli bute of the path, the pen including at 5. |east
one sensing device for sensing inmages or colors or both and a control means
operabl e to al | owntthereapsd referencefs magipeto gur epriieg applicptians HESN P99LIL A7 (dodse nv.avRTe4,
the val ue degsves b romabsda NCARER), | UEBEEOAN3,62! @cket 2o. Bﬁbﬁwgﬁrﬂ 08s1E b 1Rlod4
. wherein thedcgntr ans includes a user interface whereby a user may

modi fy  t he SWFAT % he at least one attribute. 10 3. The pen of claim1
or claim2 further including a menory for storing at |east one user defined
set of valyeshe g&sleast one attribute. 4. The pen of claim2 or claim3
wherein the user defined set includes at |east one val ue derived from an

i :mgmgr \/\/?10' or semeeabdinchite ﬁgfeasi&lg) mMiaEﬁchlhﬂd& a'é-accl’lbx?m&@rﬂTm acBdldriBred m@) g
clalm the. lnterface, 1S aper. e to cycle rou the store
cets of el Gl SRR I SR BtV BR Sl G rs SomioR s B e m 4
wher ei n' 't hem&pegrided ardgsed o pravidge digitaft ink recdréefstie ugm'e stevkdsr Refntiveonaipesegsjrglmegibe by

SequUETIt T &1 fieles il capi ihging Bl EsTERoicORs Qe f BioBiR) BY in BRacl witlhEsuB@ReOf any one
of the preceedi ng-cl-ains wherein the or at | east one of a plurality of
sensor devi ces i Sbsclapabiiteniod wisenNs stiole is MgEEsitable. | The péigoraR@ero datoehal @dy@dkd NQ

to at 2‘5' b Utfﬁﬁtionality it is capable of detecting and decoding invisible tags printed on a substrate. This netpage
functionality provides the pen with the ability to fix its position on a netpage encoded substrate absolutely (and

thus absolutely within a stroke) using the absolute positioning encoded in the tags. Alternatively the pen may

" rely on the grid based layout of the tags to provide absolute f)osi_tioning within the stroke without decoding the

tags. Absolute positioning within the stroke may be achieved usfng other means, such as imaging the surface

25 of the substrate and using the texture of the substrate to detect movement.

As mentioned above use of netpage tags enables absolute positioning within a page. This enables
the pen to be controlled by a netpage application to mark a netpage surface. The user moves the pen over.the
page. As the pen moves it detects tags which enable its absolute position on the page to be established. The
netpage application controls the pen to mark the page according to its position. As such the en can be used to

30 “reveal” an image by rubbing the stylus over the relevant portion of the page.
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8. The pen of any one of the preceeding clains wherein the at ? %
sensing device is located 25 adjacent the marking device 9. The 9 Njowﬂ%ny
one of clainms 1 to 7 wherein the at | east one sensing device i ﬁ! I3 7
one end of the pen and the marking device is |ocated at th %? g? ég%
t he ‘pen. 30uydf. The pen of any one of the preceeding clains 1!
| east one sensing device is operable by pushing the at |east one sensi ng
devi ce agai nst a surface. AMENDED 5r. . | PEA/ AU UP02 -26 2 3 APR 2004
PCT/ AU00/ 01287 Recei ved 20 July 2001 11. The pen of any one of the
preceeding clains wherein the user interféce includes at |east one device
sel ected fr conpr|5|ng a slider, a one control button and a
slider and gghﬁgggﬁ& Egzother control button. 5 12. The pen of any one of

the preceeding cl ahdifen RO R 1b ﬂ%e&%@gnaﬂléata% Ifa?% v)aﬁ&)mgrﬁéugn Wlih SRk JcR/Br

di spl ayi ng |Unformat|on relating he val ue of east one aftri
13. The pen 3P BAPPBIgSCBRretihis P?ff'@& Beartiebthe valienef therrdtiibyes abthamiskiag deyviemfrom a
sensi ng devnmgcoappxaazmotrroommﬁla RS mBEpickeNdos aQhletRQ) Bol@d) diblshiRs MaindiQy1Qfandt

| east @ne apdtib pendent on the position of the pen, the speed of
t he pen or botnh) O%clei iln@he pen'glcr)r?0 any one of the preceeding cr‘al ms wherein

the at |east one ahdjeiphidt WEES ' [ K

5ri~.-. tPEWAU 2 3 A A %J B e %MER%?%%‘%MMW&%‘% erna %“m"s
appl i cat i onSNG Pppep/ca RS EPRPYE Py seased (pBpYE (the AT CNE R tSUBIEESFENAKTEPEROY ¢ode
Q. ° B43K Bicibtatidnfusédy ne2B/d.carBBizht bl oe @lpagdsk®e00 Accordint; to

International Patent C assification (I1PC) or to both national
cl assi fication andhdfe@ags. sysﬁhmssmwtmhmmwmuwwﬂbﬁm OBteh eRbraded

(classgigfica I cla |f| t|o

Docu rr::I r?t ati %Artl}pas?gg%é{ﬁgg}‘ %{g H‘LCQ\A@ n‘é{1 AR ?rf;'sj doc t‘gﬁT‘% ‘“ %m%éhtéyt"ﬁﬁw’t’% at
such docuneht sstylr ef hedigigbialel Thapep ey fansmicts ﬂseapaghedrcrﬁhfemtan@mlamdmcac basaee
consul t ed dattribiig of fAevisiblk ﬁhﬁrﬂnaés.cs)ﬂ%lon &6 bGihte (MR BRucialide BASE BN FhicdDEnS

practicabl e % te@g“s use |: I PC AS ABOVE AND KEYWORDS ( ( ELECTR+,

DI G TAL+, i P+ COVPUT) AND ( CONTROL-t' OPERATH+, NL'DI =

CHANGH, ALTER+ SELHF ﬁt&' D §ATTRI Rl +
FEATURE, OPTI ONt, _TEﬁaNtK’T B‘%T X@Ew&f’ég oo %NE%_“A Iﬁ@d@ "BERED TO
' BE REL VANT Cé?é’{"eg%w"@% SANSIBIFFIORS Viel@ derakeraley (RARetohthi ta aiiobilgt phome)or \Wieew temporary or
appropri at eperdner Rizediceineviah s RP6EFIAERBhRMBAtayl 1R u&k@fo%Mbadmg an entire palette.

CONCLUSION S

Whilst the invention has been described with reference to ink jet type marking devices, it is to be

understood that the invention is not limited to ink jet type devices or devices which deposit material onto a

. I8 . « . ..
R I O T LA T L L S A SO U

substrate. The if;\'/cn‘ti'c;;“i.ncludes devices which alter the substrate, such as thermal printers and electronic
paper type (e ink) printers, which change the state of electronically changeable elements of a substrate. For a
better understanding of electronically active inks, reference is made to US Patents. 6,017,584, 6,124,851,
6,120,839, 6,120,588, 6,118,426 and 6,067,185, all assigned to E Ink Corporation, the contents of which are

included herein by reference.

25 i It will be appreciated that whilst the embodiments described each only include some of the features

of the invention, some or all of the features disclosed in two or more different embodiments may be combined

together.

The present invention has been described with reference to a preferred embodiment and number of

specific alternative embodiments. However, it will be appreciated by those skilled in the relevant fields that a

30 number of other embodiments, differing from those specifically described, will also fall within the spirit a;xd
scope of the present invention. Accordingly, it will be understood that the invention is not intended to be

limited to the specific embodiments described in the present specification, including documents incorporated

by cross-reference as appropriate. The scope of the invention is only limited by the attached claims.
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US 5501535 A (HASTINGS et al.) 26 March 1996 Xwhol e docunent1,4-9,13 US
5911533 A (FASSLER et al.) 15 June 1999 XWol e document1, 4-8, 13 08 MPR48Y36
A (TAKAHASHI) 24 May 1988 XWhol e docunment 1, 4=8, 13 o Further doggIyanios/mes?
listed i'n the continuation of Box C X* See patent famly anpa&%wsaqguaﬂyzom
cat egories wh2cited docunents: "T" |ater docunment published after the
international filing date or "A" docunent defining the general state of the
art which is priority date and not in conflict with the application but
cited to not considered to be of parti cgﬁ; rel evance understand the
principle or theory underlying the invention "E" earlier application or
patent but published-on or after "X' docunent of particular relevance; the
clained invention cannot the intematiogga M:f | ing date be consi dered novel
or cannot be considered to involve an "L" docunent which may throw doubts
on priority clain(s) inventive step when the docunent is taken alone or
which is cited to establish the publication date of "Y" docunent of
particul ar ¥ el evaheseincludigg achaskirgaddvicerrad opeiativg tmarh o visibln pithao aoutfze, iti@nnagking

ot her specidlice e%t?dﬂﬂal]@ %&m@l@a@@'té {/a‘?ydt)nc pd%ﬁ%@éﬁéag %Hcegm&f?c o Q%Cbla(?( Qﬁcaﬂ:n L& Lve

step when tlhe docunent S docunent erring to an oral disclosur

use, exhi bi'TF'H° EGHBITEY W‘f‘ﬂ“gdﬁ‘ég"b?’ e & Roth -2 @B‘&ﬁ%&?ﬂ%ﬂ?? allay fopy valie

ot her nean@fd@manartclamtxbm tegareb\heouise defived frfte the @Ases lalabd @ dolérn t he art " P"
docunent published prior to the international filing date "&" docunent
menber of the sane ‘patent famly but later than the priority date clainmed
Date of the actual conpletion of the international searchDate of mailing of
t he i nternati onalTheRenpicdpin & yhrein thacomisd andseinclgiegOBerdispsfaceNemmsbyatser may mbdify
address of theelud sBie ALk wed of fi cer AUSTRALI AN PATENT OFFI CE PO BOX
200,. WODEN ACT 2606, AUSTRALI A E-mail| address: pct @ paustralia. gov. auSI MON
OCHSENBEI N 3Facsi 1Thé jen dittlainf 0&)clab2Bhri@d 20 UmgQ RBAGS fdNetoring @02kt B8 deffiBd seFr M
PCT/ | SA 21 Qal(,aggglg%mﬁ,bg{ bae (JUl'Yy 1998) 2 3 APR 2004 | NTERNATI ONAL SEARCH
REPORTI nt er nat 1 ona app ication No. PCT/AU00/ 01287 C Conti nuation).

DOCUMENTS GONSI DikSfen IinaBEZ MAWcrg@&l@&grdyﬁng gcﬁxtn&lvgfgs & iea&i %Q%mchvc\énfrgg
i ndi cati on, Where %ﬁen%l{)yggscg of the rel evant passagesRelevant to claim

No. Derwent™ R¥E=¥ &) W fevse47, O ass P77, RU 2108915 C ( MOKHNA) 20
April 1998 XwWhol e docunent 1, 4-8, 13 Derwent Accession No. 1999-507461142,
Class P75, RD 421099 A (1 BM CORP) 10 May 1999 Xwhol e docunent 1,4-8.13 Form

PCT/ | fiV 216 ( conty, R%&éiﬁq)i’ cﬁCR%I)r cﬁ%tl erecﬁ]tﬂj, wer :}ngc%(?c lsatpgr]gﬁc Be @P%ﬁ%gﬂxe stored sets

| NTERNATI ONAL SEA ornmati on on

of values of at least onerattribute.

6. The pen of claim 3 or claim 4 wherein the stored sets of values of at least one attribute are cycled

by sequentially displaying information on a display.

20
7. The pen of any one of the preceeding claims wherein the or at least one of a pluraiity of sensor
devices is capable of sensing images including coded data relating to attributes.
8. The pen of any one of the preceeding claims wherein the at least one sensing device is located
25 adjacent the marking device
9. The pen of any one of claims 1 to 7 wherein the at least one sensing device is located at one end of
the pen and the marking device is located at the other end of the pen.
30 10. The pen of any one of the preceeding claims wherein the at least one sensing device is operable by

pushing the at least one sensing device against a surface.
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r- International application No. PCIT/AU00/01287 This Annex lists the known
"A" publication level patent famly nenbers relating to the paten APR 2004
docunents cited in the above-nentioned international search rep%gé \’i%\ﬂ]e
Australian Patent Office is in no way liable for these particul at&T/k09(p1287
are merely gjyen for the purpose of information. Patent Docunekfceied 80 Jul 2001
Search Patent Fam |y Menber Report AU 36404/93 EP 629156 WD 9317872 US
5501535AU 36403/ 93 EP 629155 US 5672929 W0317871 US 5911533NONE US
4746936JP58107399 END OF ANNEX Form PCT/ I SA/ 210 (citation fam |y annex)

(July 1998) - 26 -

11 The pen of any one of the preceeding claims wherein the user interface includes at least one device
selected from the group comprising a slider, a one control button and a slider and at least one other control

button.

12. The pen of any one of the preceeding claims wherein the user interface includes a display for

displaying information relating to the value of the at least one attribute.

13. The pen of any one of the preceeding claims including a position sensing device or a motion
10 sensing device or both and the value of at least one attribute is dependent on the position of the pen, the speed

of the pen or both.

14. The pen of any one of the preceeding claims wherein the at least one attribute includes marking or

not marking.
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