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PCf/AUOB‘F%?%‘%‘ an Pél"?ibﬁ]omllll The discl osures of these co-pending
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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:
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PCT/ AUOOp@R a8odi0des, T/ PtRRvDSsE, PCTABMMISER0 5 PBT/AURRDSAI0 BCPATBR00s64,

nCT) auooronadeesseT) RRORMRSE: B AGKARIG D 3Emafdioid) s RiApooses
PCT/AAUOOPERI&ENp/00579,0 PEHAURMNGF 130 5 FST/ABRSA05420 0 PEEHVBO/00RST/ ROBMNUBHH A and
PCT/ AUOOPER&dbostiie BCTaU0sES @CT/MADE0BSTID- Wemwﬂgoozmpl IPCRAAUOOIGOS 7, €
'nCOfporﬁagu {ss Sgé‘ﬁﬁ{:&ﬁo%ssfoef%? Bﬁ‘omsﬁA% P aPodisey and

witing IAp ens an Aﬁenm s are re tlvelﬁ tUatlc devi ces

in rel a??'ldﬁ“qo@o-’ts?re BRHAYRYO:83s + PCT/AYPO0RRE. LR tee. A
penci | , PorAUmI00SIRr BEI/7AU00/00894) e RCHAHOVA5ISY PCHAHmOa%sl PEIAUeE$Tg poi nt

whi g de?@ﬁkﬁo%m@sﬁ'r&@h@o&&isﬂ{ P@F/Aﬁtﬁ%lﬂ&;ﬂb@hAU&Bhﬁslﬁﬁrkl ng point of a pen
cannot be nodified ot her &% acerreném?{}’g&% m)dlflcatlon of the

char act efpedistlesuressit thesg poeR {Peogrrraten A&t ng the orientation
of the inplenment, the direction of novenment and the force applied to the
subst r at BACKRROUND sone bal | type pens are available with nultiple separate

cartridges, thege Tl YindRik d.ﬁ,leh.tl,% sualsse;eny\snh bmt.faenamnba} daiit BeviRBliECt a
particul ar col or. Becalise eac par ate cartridge,

|
P o o1& eyt huraisatts o 5 RS By PR APt PRy SIS PERETR | |
pr ol& ded has Shdidmrkingfpoint\NWiich[d¢pG¥ils 4 singlersolortof lexdor ink. Theynaskingrhointof gpdnicinng) ber
mar Ki g oRka %ﬁ&tthai%)t EplicEihehn RS 5 ,ﬂaa.ﬁdaﬁ&.w thd (GRS LT narkinf\HRBE 1619 6n thé N ONE

oroad 1Ot ARty i3 Sriedubrl & wiiefal o' d1d8or & mldlln Bk ulgg.es bkl et

type pri ernatrve convent onal o? a pen
or penci kubstilacVhilstaomedplbiypesensare ﬂYﬁﬂM%’tﬁh oyltiple ssparacatriders.disapmersly proxidehe o

vari at i oRsePbithMdbiRfHis@det GAiEUID boldd\BRéausk Bieh @Idbis potidet bd sepafate edrtitigeahenis Ki Ngs
matdf0 as cm}?arﬁd t]?aof%&%é’@}@éh':&?@' mgﬁ;h?rlqﬁgedpenm | s. The invention al so

provi des, 1 n one broa orm a pen in I'ng a marking device and operative
to mark a visible path onto a surface, the marking device electronically
control | suMMARY OFINVENTIOR | east one attribute of the path, the pen

At Tribute. 30 Thth HEPRIGom f CEUE TR PR it reeh e oy be
part of dnvenden inorytiroad tostiy [providesratpen o @ cartridga for @ pegiinglyfigs anjinjetyyre Printhsedps pr m  t he
i nvent i ORealadve W cotkdibm! b & Pbihitlof S4RR ol peticil. AheRévisioh Bffan GiRtfed typ Fiiifthead 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 at least one

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

The pen or the cartridge may include a non marking stylus nib. The stylus nib is preferably
35 movable along a first axis relative to the cartridge body or pen. Alternatively the stylus nib may be fixed. In
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i ncluding a marki ng device and operative to mark a visible path onto a
surface, the marking device electronically controllable to change at | east
one attri bwomsdsothe path. The pen or the cartridge nmay iREIVARS/ORSHhoON

mar ki ng stylus nib. The styl'us nib is preferably 35 novable along a first
axis relative to the cartridge body or pen. Alternatively the stylus nib
may be fixed. In This Sheet Has Been Regplaced |11l 111111 W 111 1111 |
1 WD 01130591 PCT/ AUOQ 01287 -3 the preferred formthe stylus and marking
devi ce ar e thagrdferpdifotm bé stydus egiowarking dévive ara bdtiepat af 4 usér chglacephiet cattrisige byt the styips pib b

may be part gk LAGrRERN 2 the bidRinfBeisl R oflRlihSsibiRakdagdf a di sposabl e
cartridge. A"position sensor which senses the relative position of the
stylus nib, or a A@bsiin St ahich\ithsedthe phi@gsiidief heRyhess,iove fireresorayhichi ed
to the stylu | b . ' Lnf: ' y 5
be used neré yrul'eo’:b rﬁ‘%t & “ﬁ@?{fﬁg‘ sﬁ%gﬁé%g?%r? ' %;%}%SHR I’lge?nﬁ% in?r)gmf%gnlnsgx’o'?)ghbncgaggused
to conbrol berksedmerelyiium thormarking deyice gn or 9ff9hit mpxalso bapsed,iq coprpl 2a fofibapafe
turned to amposid’ State upon sensing of nore than a predeterm ned anount
of novenent of the stylus nib or application of nore than a predeterm ned
conpressi ve for ceAn pn/afhewitchsmgy hesturpgdiyo an (onfstate ypanjspnsige afoore hahi eRdeiepminey

I ncl udes a gribpiiofgoveiBadt stehe FYMEUTD 6r dpFlicAMIdE 6F nivfe thed @ PrefdSmihdd@Bmpressive forkd t6 khet he
pri nt head n%?(us gposit ink on the surface, and a closed position in which

t he capper oCks the printhead fromdepositing ink. In the preferred form
the cappi ng F)d e¥i Cﬁgrncamtﬁ;asvicalp%bmmm S chppind\@Ride inb\able PdecaCbper RS, inl
positions. Pr ra t hi \ ” us
b, 151 S 6 el el S et il £ P RRRE e Bl Wk
first axis wisthesd firRdippdmgink s| ot or groove extending at other than 0 or 90
to the first axis o i vice 1S N ed in front of the narkin
device and is rot E’i’ttg\%?'gfg‘geg(r)}%[“d‘ge ?%%é w&%('f%g&?)gbrogl alneaf?gtb%)twfeﬁéﬁ efol%?ns?"d é:g?feg

bet ween an ensiops-Rrederably thisaepvemsnatiis ackigyed byppavement shihaslylugeihi ce i ncl udes an arm

engagi the slot_or gropve, whereb venent of the_stylus nib.along the
first 1?5% s noves P m@?ﬁ‘gﬁ“ﬁgd‘%%%x 'Bgti%\%é‘régﬁm‘fvﬁb"%°6§ﬁﬁ'§r%s ?:V{%‘c’)hs"écgmﬁﬁg%rons.
20 The car t groatgextegdingaeethertign §° ar0d ¢he firshaxiseh cappingrdeicefipoupied ih frept of thelwarkingr ki ng
g_evi ce glnd %Mt%{ﬂa 2hdiableQbout sh Ja&nal&fbsrpwgt? {ui‘eaaesenxisMeeeﬁmsn S Ll6sSEpoilioh. 118 @

i sposabl e battery ar rechargeable battery. ere a cartridge.i

ot v ded. o e eyl s¥ SACI R0 o3 HEOY, 5 o CheRf b iAo Sons e
recei vi ng afirst akigmeves therrapping Agvice betwepnfhadpenfand clesekpasifonyy t he at | east one

attri e fromth pen., The mar ki n# devi ce gct, ont o tdhe St;lrf c§1 ?r a
transf®r device iR OB B AY MW 8 PONST HT RS leatihe farine g5 iy A Ptk far
Wher e a car the userguterfacs. The pemerisource may be adispesptilchgienaa g rechatgtabldbatteayn vol ati | e

memory whi ch storgs at | east, d3ta,rghakl ng.g, Lis mu L aR s alubue o

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

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

25 marking device acts.

‘Where a cartridge is provided, the cartridge may include non volatile memory which stores at least
data relating to the modifiable attribute or attributes.

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

used.

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

and at least one sensing device for sensing images or colors or both.

At least one attribute may be modified, based on the sensed image or color.
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The marking device is preferably an ink ejection type printhcad but other

mar ki ng i ces may be used. 30 The invention in a fur I ment
providesqggﬂgﬂﬁﬁncluding a mar ki ng devi ce and operativékgﬁhmﬁﬁﬁﬁga vi si bl e
path onto a surface, the marking device electronically controllable to
change at |east one attribute of the path, the pen including a user
interface whereby a user may nodify thé-at |east one attribute, and at

| east one sensi devi for _sensing es c |.east one
attribute may b ?iF‘Ftlg‘gbd’,' m%'é%seadm%nr?g'tf?{es srgnaéfé)’{?t ?n?rlés%reég"r% g'g%ga&? i Sheet
Has Been Respdefined et dptianallyjinchudes atiribyts derived frqm an imags qr cofgnsegsed bythepensipgdevist 00/ 01287

-4 The pen preferably includes. a mory for storin . | east, one .user
def i ned set | of S04 P BRsFE deyiere P [Eaprele pf eie S diring R R TR
attri but estribetes ved from an i mage or col or sensed by the sensing device.
One of the sensor device(s) may be capable of sensing i es 1 n¢luding
codecd® dat a r el affhsgsingdevige 14y, bf)?;‘fﬁg ﬁ’?‘“’fﬁ‘é“‘%’@?ﬁ’s“iﬂﬁ %@8‘?"&‘?’&% °T9é’?1h6%°&t ed
adj acent twitkethemhsrkingdgviakdocataiant e otliseentl oftlztped at one end of the pen wth the
mar ki ng device |l ocated at the other and of the pen. The sensing device is

pref erably oper It sensiggdevigainprpfgraiibtfpershis by pushing the qﬁg‘f"a&i"é‘ﬂls‘f‘f&f?e. The user
interface may | Q‘ lul'sleq-?me?ft elgtg}ailsnc ud(e)%l?easﬁlor;egl?d;r o?gtlg{;otle%gn%l b%ﬁsrrﬁa?ﬂ&s{oqL s]iQHt ton or

at | east one slider "an east one control button. e user I nterface
may i ncl uded ahlegs§ capxtopyol buen- di spl ayi ng information relating to the at |east

one ttribute. . The user interface.i ref erabl. rabl. hr ough
the Pored sets T8 mﬁ't'“'?’éﬁes’f"ydﬁciﬁ%? & Fp?aﬁu rgfsﬁa)%%é%?rﬁ%gﬁ?ﬁ% g'r% %&ggay%%g?/%des a
pen i ncl uditigtea mar ki ng devi ce and operative to mark a visible path onto a

e aUTr bur o o g iRl By bRl £ ot R rds 3 i ARG DL | 0!

one attribute of ng a user 1nterrace whereby a

user may nodify 0gvedon Ll?@g?&vid@ﬁﬁ:p@ﬂﬁlﬁdh W nRiiAEEkvied and Gadve R HrSARRMA pam dEVi Ce
capabl e of sensing m;sﬁllges m&lu ing co 0fj]cletat a. Itqeast%genattﬁgn fogghablny i ncl udes
a decoder °F823Ehe pkinedgviceFlecopicatly, prarqighle IR dhkage ot feastione supbvle T e P M ite  in
respddse tpen indiwling @ werd tirfge wherebY b userymay modify thert fleast ane Atyhtte @pd 4t feat efje sengte vi ng

conmands f&m@mﬂ;eﬁmmmggmmiggwmwme, at least 20 one attribute being
changed in response to said received commands. The pen preferably includes.

a nenory for st dhépegpreedlilyinewies agledoder tofdecadettivejchred dataand to ehange Ttiqast pyerpiibite nqy

store at l;eRgbnsODfe l3Gkadiafl i Nned set of the at |east one attribute. The pen
preferably includes a transmtter for transmtting sensed i mage data, coded
data or decodedhelgenamay inclade agsctier fonteceiving conghands dngm @rextef@l ciiol souree, priaaster abl y

transgits Sensfe ol g3 Rsporkt Gl rlala ciimafiBCOded data to an external
control :
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 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.

25 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 at least one
attribute is dependant on the relative position of the pen, the relative speed of the pen or both.

30  The position or speed of the pen may be derived from the sensed position of the images or it may
be derived from the data encoded in the sensed images.

The invention also provides, in one broad form, an ink ejection type printhead having a plurality of

ink ejection devices and a central axis, the ink ejection devices arranged in a series of groups, each of the
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source together with the value or values of the at |east one attribute of
the path at the location of the sensed inage. The pen may include a
position s&Y@MWMgsevi ce or a notion sensing device or bot ACHAHOMM2¥Teast one
attribute is dependant on the relative position of the pen, the relative
speed of the pen or both. 30 The position or speed of the pen may be
derived fromthe sensed position of the .swges or it may be derived from
the data encoded in the sensed i mages. The invention also provides, in one
broad form gmupsgemkrallyjexending plongynoneparslidl frehead having a plurality of ink

ej ection devices and a central axis, the ink ejection devjces arranged in a
series of groups, Adiaeept igfeierton devieps of eagh gronp may e %fg'g#“ﬁg‘ﬁ?agélgﬁ"%f ‘?lﬁf'eq’m"
111111- 0111 %1a8itMibe. WO 01/ 30591 PCT/ AUOO/ 01287 -5 groups general |y extending
along non parallel lines. Adjacent ink ejection devices of each group, may
be | ocated on al t dy5seafdhedpyices mgbe gonneried 49 a gopppan S'I"Plbﬁf'“'%tp‘i‘éﬁ?léf’“'? %ﬁ@‘?‘g‘iﬁ? set
of the Blevi @esceddyholeehat Gidipa) M mok prefemablynaash seshas p Hiffererft ink mipply Rrtiefoderskts. \Theach
set includeg,, bipaR ecdR| 4782 Bhf® B el Aé&tﬁeﬂ;m whiekRtab! y each set
has a differ%%vr'f?solq%%b upﬁ?{f/ t ptshe ogsﬁngr set&g. The sde\??ces of a group are

preferably part Ofrhé BéwpScEaicERbersdRGPreReibRafingedd aefeainpmhang t o di fferent
sets. The groups of different sets are preferably arranged in a repeating

pattern. Pref er aFreferdblychers apgidactsland Braroupsnd 12 groups. Preferably each group
of devices is supplied with ink froma co .galler al I of  t |l eries
20 being st o 11T el Spehsrpen et B owERR ootk Bp § i e apioF e i’ | S
bei ng 10t er deingwe e fimdevelin theprinthicad, galleriescforstsetghdevices heing interpaneseted in garibaalengeormy at

a second | eV@loondelifag pidlegdva AAGIchd MeveR) 25 TpRWRMAg Plssafevayd ob Gibh ROSEsing Genbineat h
galleries Of%@ﬁi?lgﬁ?%gs one other set. The printhead preferably includes a

first layer FRERPFE" an ink ejection device | ayer above the
first layer and a ﬂ@ﬁﬂlﬁl@adlp%ly%lu&@ll Firdh 1538 o2 Edlid it @it dRtidnABVice 129t Gove 15
e galleries are prefera s/ ats ex [ t brough the thickness of the
The gal | erigg ar e pugl erally ol Qe et 600 gy L igouah the Uhickness of th
fi-rst |ayer 'ﬁ’F"g‘T" P BT TRE EPLONRECT T Ny’ passageways are grooves in
the Ioygr surface @f Jfufifs € GRRANY ANEEGRoRH Ihe BitkRR of the B HydaMd brbEsiph
the thickness of the second | ayer. Preferably the second %?ﬁ\:ﬁ'@ |'nclgéjd S

li.nki ng pas SBFGEERRREctNE PRISIEEVAVH HC GRPYCRin; theglovr Syriape of the st5ond & faegd only
passageway s, pathwag throughichenigickpass o shg esment ayeex t endi ng t hrough t he t hi ckness of the
second |l ayer. 20 The first, second and an ink ejection device |ayers are

di screte layers orPriily &e sseond dayerginglpdeg) dinkingo passagaways ligking (thegallerjsy, aith - the

Repl aced | | |ihtéréondecting pdsdagelwhys) the linkihg pladsdgeways extending through the thickness of the second layer.

20 The first, second and an ink ejection device layers are discrete layers or part of an integral device.
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WO 01/ 30591 PCT/ AUO0O/ 01287 -6- BRI EF DESCRI PTI ON OF DRAW NGS Figure 1
shows a perspective view of a pen according to a first enbodi nent of the

i nventi onVOOMBYr e 2 shows a plan view of the pen showPGEAYIOWIA82 1. Fi gure
3 shows a side view of the pen shown in figure 1. 5 Figure 4 shows an end,
view of the pen shown in figure 1. Figure 5 shows a perspective view of a
cartridge for use in the pen shown in-Bitgure 1. Figure 6 shows an expl oded
perspective view of a cartridge of figure 5. Figure 7 shows a side view of

the ni b aPBIEFRESCRIPTHU,OFPRA | with paper at various orientations.

Figure 8 shows an expl oded perspective view of a cartridge for use in a pen
accor di ng pgie BshsRCPRhectiVOviéihd? @ ptin AR BHinHH a tlRQmbiuRRLE @ inveftiogur € 9 shows an
expl oded perspective view of a pen according to a third enbodi ment of the
invention,_ Figure 10 shows an axial cross sectional view of the pen of
figure 9. Fiswggshawspplan Kiewef the prshagindiell vi ew of a pen according to a fourth
enbodi nent of the invention. Figure 12 shows an expl oded perspective view
of the pemigat3 fhows/sile didw of il pdnislpwh i figwte EhOws an expl oded perspective view of
part of the pen of figure 11. Figure 14 shows a first exploded perspective
view of part of the cartridge of figures 5 6 & 8 Figure 15 shows a
secongél ex%{g"(')'?jgﬁmbsea?g%é'be iot/tgeq’\??sg‘\’/vwnd 5(3’[ of the cartridge of figures 5, 6 &
8. Figure 16 shows a plan view of the printhead used in the cartridges of
fi gures b Fig@e EshBws afpempertive g of b captridge fopese inthe pen shawnyn figywe £-r om above of the
printhead of figure 16 in an open position. 20 Figure 18 shows a

perspect i ¥, ¥ b §¥ivd ah SPloBRQUSHedle it DéahitigbGtagurdd. 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 osition. WO 01/30591 PCT/ AUOO/ 01287
-7 Figur eF’!U°§f\’6\Y§§S§°ﬁé‘1‘%fﬁ’éE‘PFWff?F@’\ﬂ/°f ! yER R30G5 BraropReninatethead of figure
16 in an open position. Figure 20a shows a plan view from bel ow of the

pri nt head Figfire § ihgws a8 expfodédPerapctiaDaw opHQididgefor uséin g pen@ccadingth @vsonan expl oded
perspgcti ye, ui ve of the printhead of figure 16 in an open

posi t1on. |'§§$§;‘%§m§ gﬁs a perspective view from above of the MEMS i nkj et
| ayer of the printhead of figure 16. 5 Fiqure 23 shows a perspective view
of a pen ZEigwe? oy explogedipersreiay viemehtren ing3p a friplembodiment of thpinventong yr e 24
shows a perspective view of a pen according to a further enbodi nent of the
i nvent i 0N pigurE | CMMEVR aaxiaPlARY RctiBnaPdwpBEpeh ¥figtk @ Of a pen according to a
further enbodi nent of the invention. Figure 26 shows a perspective view of
a pen accoydi n&hto a further enbodi nent %‘ﬁ'}‘he i_n'venfti Qn. . Figure 27 shows
a col or caferefbpoviagerRritte WPt HER e SmbpHimpR ar e RYEe) on. 10 Fi gure
28 shows a perspective view of a pen according to a further enbodi nent of

t he | nventrigaa 12¢hdéws adexpladed pefspective view of the pen of figure 11.

15 Figure 13 shows an exploded perspective view of part of the pen of figure 11.
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 cartridéc 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.



Fi gure 29 shows a perspective view of the pen of figure 28 with the cap
of f. Figure 30 shows an expl oded perspective view of the fj e pen.
Figure 31 HOLNE0A expl oded perspective view of parts of {’#{@X{J?%ﬂﬁ%@ 29 pen.
Fi gure 32 shows anot her expl oded perspective view of parts of the figure 29
pen. 15 Figure 33 shows anot her expl oded perspective view of parts of the

figure 29 pen. Figure 24 shows a perspect/i-ve view of a pen according to a

further enmbgdi nent of the .invention. TAl L SCRL PTI ON OF. PREFERRED AND
OTHER ENBOD%EETQ#&%P BPRAENS vé?"%ﬂ“ﬁ@“él“?%&ﬂ%‘ﬁ@?‘fg %"f"qgﬂ N RBPEOR™Resear ch Pty
Ltd, Australia. BASIC PEN & CARTRI DGE CONSTRUCTI ON 20 Figures 1 to 6 show
a pen 1110 Bigwe20dshogs 4 panaievifiom belewnds de printiiedd o figute 16 inanvm@npasiion. The pen has a

general ly tubul ar pen body 1112 in which is | ocated a repl aceabl e cartridge

assenbly 1114. Th artri N j. J Us nib
176 ane pr T A0S 25l gl el Moty ol ph bl ek Gpen ooy
supply is expended or the stylus or printhead are danaged, with a new
cartridge bEigwme22 shoyen pasbedting iowt from aiW®e of e MEMPlinkirORyereide pmizglof figge ¥§en body.
However the pen may be manufactured as a throw away itemwth the cartridge
and pers bodﬁguffstsﬁ&;s%ug,@eﬁwemﬁpeuwmﬁ D3k Smbodiiéne beidle ivbHagd. Y 1116
conpri ses an el ongate holl ow tube 1122 ich is closed at one end by a
first end cap 1124 and at the other end by a second end cap 1126. The tube
1122 is pr eFigwad showraaespsitiveviewsf ¢ pra porprpipgye f fugther rpbodipentpf tigigventiel; be nmde of
other materials. Wien made of a plastics material the tube is preferably
ext ruded SO Figdre bI3héVR\ Persbedtivé \Gdvaoh pe h626rBinSO @ fukrtheR exhbodiinénk bflte invidGivever t he tube
may be injection nolded. If nade of netal, the tube nay be al so extruded.

The tube 1122 h a nunber. of. ribs 1128 whi¢ch, di.vide the.interior of the
Lube Into f B 2o PR fes ot ¥ fep Ssorcnd s oy Spointy Sl sy 07 01 1 00
provide rigidity. The chanbers are filled with ink. At its sinplest the
chanber s al [Figira¥%sh¢vse colarmed (olse withivariouk embd@menstobtheiatentive| y t here may be
di-fferent colored inks in each chanber. Wth four colors and a suitable

Conbi nti on g B AR pyEab il TFHALSUPRL A e Bl ot kst it gl

- chanber 1130 occupies approxinately half of the tube volume whilst the
t hree remai Kiepg29 berssiperrrsctizaNity ob the prapf figtre 2& yishthe cepfoff he t ube volune. In a
CWYK color printing device black is normally 15 printed nore than col or

and so bl aclgiud o owdlall expodcd bQipB@ivd vibwR @Rl 24 a0 Wi th the three ot her
col ors storel in char?beéjérgs 1%32‘%%13& & 1136.e It will be appreciated that the

nunber and rel ative vol unes of the_ chanbers may be varied as desired. Sone

current desKisdH3] firvsarexplofed nereppctive iqw of pags ofithe fighrs P@fant col ored inks in

addition to black and, if desired, the tube may be divided into seven
chanbers. TIFgue 62 shévadnditizkexpibRafrespativeaire of yaits aithk fijag\2@pdnhe sane vol une and
t he bl ack ink chanber (if black ink is used) need not have half of the

avai | abge val As 2Q‘I<C I E ﬁoges.rm a i % the proportion of
printi }ri:% usi F%g'gg?sé“é Sik er&nﬁl?/&?i %s eavseé"egﬁép%rstso&ﬁlﬁga?eg %" of black ink to
colored ink may change. Simlarly, whilst color inks are supplied in equal
anount , t heFiguie24 shows a perspective view of 2 pen according to a further embodiment of the invention.

DETAILED DESCRIPTION OF PREFERRED AND OTHER EMBODIMENTS

Note: Memjet™ is a trademark of Silverbrook Research Pty Lid, 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 tubnlar pen body 1112 in which is located a replaceable cartridge assembly 1114. The cartridge
1114 includes an ink supply 11186, stylus nib 11 18 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



reason why, for instance, that a |arger supply of magenta could not be
provided. The first end cap 1124 is shaped to substantially seal the ends
of each oVOOH¥S¥hanbers. The end cap 1124 incl udes snelCT/AVGOO0I287 et s 1140
to allow air into the chanbers as the ink is used. To prevent drying of 25
the inks through evaporation (the inks used are usually water based) a
novabl e seal, not shown, is provided -lgetween the ink and the end cap 1124.
As ink is used, the seal noves along the respective chanber. The second end
cap 1126 ipep luﬂgéloswapwemmsm%wm thyewyrhway dterm With the pastridgs apdopen dodyut s -
provi ded intdgialor pit erida@ewpyadle 1178 (see figure 15) which comunicate the
chanbers with the printhead 1120, bonded to the free end of the cap 1126.
The print head i Sheinledupplyald 16 comprisesiak elprgate hoftpwe tpn 512 which d closed atroe ead py firgr abl y a
30 nucr oeleRCah QMR R thedbthed ¥l 1R ebdad/Bid g 324, 'I'HaKibetuzzNEB@chaﬂﬁﬁﬁhelo%J ets

expelzink usi necha lcal  act ors r er. tha tin e I nk, as
current |y ot Iyay Jb%fm‘#yﬁ)e °5rm|ma ok Jth%nu"r'r%ﬁf%/ﬂ R A %é“g be s such
MEMS bas e dreferskly e%lsldqﬂlav @s to Hayseponstaterpss gestienel Afifeo Howeyer ther tuk¢ mpay be injekion
printers, molakd B ndBke Snedal) BE ubSindy b8 Glsd dBude® IThélGR: 1172 RAOE hiddberbf HEMIIIBOGhicHhETr €

avai | abl edg.%x\ﬁm lo}tgnt#\ %500 ol @m@%‘ﬁ FJ( HEHj‘?fsitﬁsrkd& ﬂgs qLesMso;%r&ldeJ et

devi ces an abri cat I"on, our ear us

appl i cat i Ggdity- ﬁfcﬂ'é‘?""ﬁld’e fillod; with ip A “stﬂ*f’é’leé‘o‘l"ﬁ @‘ﬁ'f‘%‘“d‘?' hWﬁ'l thesamp golorpdcigh- por at ed
her el by AnterhafiveBithete may Bediffdrdnt doloea ks ifs eabtOdhahthelr. With folireolers ehd @ aritabliclpiathdad it .
mount ed- Ot elole i brBlEe st Heski c6ibH dsink @ BbinklofeEd o VAR Pehont il a0/ 01267
-9 1144 which 1 nc es control and power contacts 1146. A stylus nib 1118

i s mount edOEReplE kg cap 1126 so as to be capable of a small am)unt of

i al |
axi al novement fi%\l?\ﬁ e% PJnt,xErﬂ%ry%Nonﬁe Rb@voi:ﬂé%zhhsﬁmg om tnﬁg Y ar

integral arnms 1 era and axi al
end of t h&hamPsss gaeh qoppy agsixthopf ithe dybe Yo P‘&‘n&‘ ¥ QMK (‘@‘é’é’"f“f“é ﬁ?"€° gk is pamallx o
prest® ng Dritdienogtthah trdor argjao biak ink walkietomd i clgabes £450 withetherthresothrledBrs ttareddiend and

al : gws th%haﬁﬁx%ﬂ H$2 1t1§’4&?{36%11be%&hﬂﬁehﬁh@ﬁ&kﬂblémlhé&mﬁml Thm/s,ﬁaw ecti ?n
nmo |ngo er, o e st _.pre i S, npvemnen
is typicdf %ﬁ?ﬁrﬁgﬂ? g%ﬁ'ﬁ‘]?t’%éét 5‘% g%?ﬁ bc\és?ng%% 8'3%%% to the
user. In amidlfﬂtrsm tlldmbefrdarab\eltiw@@?SWCW%VWW@MM‘G@G%SH&I | -
armunt Of siRUAIHREME tht ﬂadkhﬁ mkm&& miwufscap&ed tlof hatkaalr bfaxt abmle%wnu&s nib.

fIXdWIth substa v.e OThe st edcap
112 6| S s°ﬁap5‘5’ fsom°f°ea5%°ss{/e a g’épaoﬁo BUTO “sm q’lhc %aeyr a"%smemm T138

The bat t dlagk igip cplerpdeinlemay changgy SWE"YeT‘I’Hls'(?Ph’t iR a@rfEPPb%lp“ ‘ES!F“" P‘!‘°“ﬁ‘a‘§?“b6 " nsert ed
si deways irékod why, hiasERey thit B laighraupply df mag@ra codl@etiepidgiddihe battery in a chamber
enabl es both termnals of a button or cylindrical type battery to be easily
engaged by el ectTh¢ frstlendgmi @t fsshapett to lstanfilin bRk the qudsrobPagh ofitherchamiery: ke dodit t er y
on the en(’c'aﬂﬂWnoNdJ:s@Mﬁlaﬁ&ﬁéjsllﬁl’i@ﬂ@@ﬂﬁﬁbthMcEdﬁub&Mﬁfc&ﬂ:ﬁﬂl&’d]TopﬁﬂﬁtdiﬁngtdﬂD Wi res

Cer ol s ot RiSBpahUR el of e BN B G RN ?2‘5“*’?«32@?&%3? “

over the éﬁ&“&%‘“&ﬂﬁ‘"‘}ﬂt‘fﬁfﬁfe%ﬁi“kl‘i'fﬁi “‘?feﬁmf‘fﬂﬂm& 1118 and an
t 1154 | b
S T LB g S g S0 Sl

1118 projects
1120 to eMPWW‘ﬁHEﬁ&I‘F?&‘I@ 13ybich ermenupiesecty chamders vih Depriphqsd 11pf Gondedrte i ge
1116 i s paiwiftet edded the Rapt 1126. Wi pribbaly islpicfezablyrnd ink e tipe printheadphdingre rpferahea or NOr e

30 microelectromechanical system (MEMS) based inkjet. MEMS based inkjets expel ink using mechanical
actuators rather than by heating of the ink, as currently used by most ink jet type printers currently available.
As such MEMS based inkjets have a lower power consumption compared to such printers, which makes them
attractive for use in portable devices where available power is limited. For a better understanding of MEMS
‘ink jet devices and methods of fabrication, reference is made to our earlier US applications, Docket 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)



20 resilient snap action arnms 1158 integrally formed on the nib cap 1152.
Were the 1138 Is securely nounted on the end cag wi th both
termnal s |n e ec%rl cal connection with the PCB 1114, thePERAUPYUZY need
not otherw se engage the pen body 1112. Were only one termnal is
connected to the PCB, the pen body may be used to provide the path for the
ot her term' nal, via switches if desired,-9%-n which case the free end of the

battery qgge E(ﬁerm na m)unt ed in the closed end 1160 of the body
1112. 25 In i Bsrfﬁ"“ﬁ d poyer A% f unctional ity reqw red to control

the printhead is mg%g flhsé.mmma e,%; F%M:J@Jca%any an%u.&t fax.a{‘

j et actuators. rint he I NCOr por a

circuitry f B‘P""'E“Fféf Wﬁk’“‘]"’é'f"“h?,ft“l?éﬁ"ﬁ? b 1Hf s °%P‘E?F Py @Rﬂ‘éﬂ‘sllk“srﬂ’é‘\‘ @&wai)la'yraﬂy
control | ed sl akibitytawayfrom tBe ixiet snd 6f thecstylel to beds @gnirista@ans 1 184 (Se figuld 15)SInRELSHE&RAE ON A
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force in the lus nib I's resul
styl us and PIfEadhiopred by WW‘I’I“‘W 92 thargoplasti W‘é‘dmﬁwftfﬁ@lyrﬁi’?‘@n@?ﬁmwwm is
sensi ng t he typicsily p egdmureoffanoume0.Hmm land poividessomefesdBack il ugr. IhdiGén\the fRexibibity of

subst anti al k¥ sd lhé(ﬂgaccmmqtsmgf an;onzﬁ oﬁxroyéhh@s Rt stvfitait shr¥ae. tIlee&chf"thg gﬁ ?x{ the

pen is not av % 1‘.}‘; | rinthead circurtry may be perna y

connect ed t&’ﬂﬁg" b V"B?'yf' %‘ﬁ‘%‘v’dbe provi ded wi th a separ at e

"mastefg on/of f swid gl enﬂagvlm'.ma&g @&m%%mpgl br itlakr ifbe Buce3 ol B USET
or us

to use the 3iFen in a non-mark such SCreen
of a person F‘Q’h’ﬂ?’?’éﬁ“%ﬁ”ﬁé"‘lﬁé 7 g cap(ef 1 pY bg dpserted sideavs inio aichamberdn ‘h%@@icaeo
ensure no phpotng thg batferytile clpber crables\bioth |terigiealeof  bation edcyliditien typdMagdngro bb eksiey | S

NO  OVErTr i dgnghgél By SicHicBNdonBdCh the @k sehfm kig BE HRRRSIA ¢
printhead or 85#@ yI.I’CUI E‘"%gﬁgr bot h m Wﬂ lﬁﬁAg 015 SQIL%U%K%%g’%l%?

-10 i ngcl ude §q°ee w'““’ & Ong pr 1y PASs HPY arpprgyided phichy gonnect
el ect rlRal e#epbmtmsﬂénbﬁwélﬁmmmmr Pressing the stylus nib
results in "wake e el ectrical Ystems and printing. Bei gg a solid

state device, th L éf‘pav ?ﬁ%ﬁﬁéﬂﬁ“ﬁ&“’d Poriripthigd L0 LER 1147 apd syt rib LLIB prdm a
sl eep node Btpapestyrecid §4 iy provided dhrovgh Whithehesipe sRiEllIS6 o she stylps iiie 1 118 pojeitC FEk fpaimit

user. |f theispaRvd AclabdiasaRwihd grinthead ﬁ%{o%ﬂ%&&mﬁyﬁﬁe%o@tﬂe stylus nib.
accel eroneter, then this 5 sensor can "wake up” the pen on sensing notion

above a specifi edThehmadigol s i\sosiiensd insBepen ibbdyf 1141knd Seclredin3plick) By PiRor bﬁféy
1112 izp not @um;f;mlmmtlsd % %nh&oqrtﬁva,bdﬁg t‘ﬂmﬁe thd Baf195 1138 %! Budkil 62

This finger ?rlgg 62.encour he. user. to en 1n an orirentation
with the st FPHEREHeend op Fies m"ﬁf‘ﬁ@‘aﬁ"m the é-r‘he need not
orientati onmbﬂffwwerwegawmnesqull@rwltene@airm&mﬂmmé cppextei] ® tRCB| theife® bodg May Hehat

t he sty![ us momb,?e({mmap%smmmem%mmwﬂéa lt%@m@&meﬂ%ae%&m% rg the
paper at an nt at.i. on, ,as, S i.n igure shows

stylus nib ¥"§9 S ﬁcgmagal ns m"é fgyg'fd 1&% ofthe %’dghéfent orientations, indicated
by nwggers 1164, mlalGhodiromt Héh tﬂmmtﬁc%ﬂhMuEW$ﬂa dd ﬁﬂ&gﬁ% o%loff

i ndi cat ed by IAQ cl:licl70 PaF F‘l‘f‘ E\ H‘E‘ 1164 resents an orl ent atlon

the stylus b a'bove""?’l*f%”ﬁ'f" FE5 \ﬂﬁlaft%‘fmspi%eﬁc%ﬂé'é’t"“ﬂ%“feéfﬂ'i‘cé@%fﬁfg‘ean
ori ent at i oA irctiE fos th ink et agtugsorty Theowyoffiswitch fsiprefernbla dontrélizp @ thas inke b onll GG

repr eﬁe nEjS gn e iswptid 38 is PRessid dnha sﬁﬂﬂﬁtez ?&sn@&&%lt%'a@mﬁs& shltlﬁat&'eﬂﬁs Rk ?Jnt}%sswe K
print hea S oes. not obstruct .the path _of the ink to
t he pg,*ber at aﬁﬁﬁr& }‘U%Qﬁ Iél%lXLl}i{‘n 1l?thlsres ts 1 ngavvvcsmetétogtg? ylus lpelofﬁ stgﬁcmyaw to

t hat fi gﬂﬁn&e by tths movemeal Y seoping ‘hf H@P&&%“lerfi’fmg@' 'l.‘(o@!ﬁ n'eans Where the stylus is

substantially fixed, movement of the stylus nib relative to the rest of the pen is not available.

The PCB and printhead circuitry may be permanently connected to the battery or the pen may be
provided with a separate “master” on/off switch. Provision of a master on/off switch allows the user to use the
pen in a non-marking mode, such as for use with a touch screen of a personal organizer type device. Other

35 mechanisms may be used to ensure no printing of the pen, as will 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



i nclude a battery. The cartridge is otherw se substantially identical to
the cartridge of figures 1 to 6 and so the sane parts are identified with
the same WOAHBSY The nmin differences are that end capPCRIAUO00R28Z sinpl e
plug 20 and has no provision for receiving a battery. In addition there is,
no el ectrical connection or wires extending to the PCB 1144. The cartridge
1172 is intended for use in a pen bodytosi ch includes a power source,
either a battery or a wired connection. The body of the pen i ncl udes
el ect ri cafnclude;sich mpds” fvee circwte which fumg offjmopt of teclestrigs! circyitado conserre batlery BN y 1116
may be t hpreSinghe bttt restlts ik tvake wpf ofttivcelestital sypamwandgsiningi Bty asilid staé devike,may be
a differ %@nﬁeﬁ SRR f
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cartridge when the cartridge is installed. This enables the cartridge to be a relatively “dumb” device.

PEN WITH SENSOR
A pen with a built-in optical sensing device is show in figures 9 and 10. The pen 1200 has a body
35 molding 1202, a chassis molding 1204 and a front molding 1206. The pen 1200 uses a cartridge 1208 the
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The PCB is mounted in slots 1234 in the chassis molding 1204 with the aerial extending in a slot

(not shown) in the upper surface of the chassis molding 1204. The chassis molding slides into the body

30 molding and is retained in position by the front molding 1206. The front molding 1206 is a snap fit in the body

molding with a snap fitting (not shown) engaging in recess 1236 of the body molding. The pen PCB 1212

engages the contacts 1144 of cartridge PCB 1144 to receive power from the battery carried by the cartridge

and to control the operation of the printhead 1120. Control of the printhead depends on the application and the

processor and will be discussed in later sections of this document.
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I's and change the relevant attribute of the printhead 1120. The cartridge
1114 may include an area 1268 which indicates the attribute that may be
nodi fi ed WOHE0$94¢ or mati on may be printed on the cartri ®§E/ASO891287 rect |y or
attached by way of a sticker. The body may include a transparent area 1264
adj acent the slider 1256 through which the area 1268 is visible. Thus, for
I nstance, a color cartridge whose col et2-out put may be nodified nmay have a
rai nbow stripe at area 1268 which is visible through area 1264. The user
can sel ecCOMTROLQFRARBIHEAR o] y by 20 sliding the slider 1258 so that index

[ ne width an FRais el oAeiaflodle s shuisRRR o bitnith 1 Al 8D ©
bvi ous| y* §TR rt'g’ilf"t ?@5\3?523" é’F"é’P “biﬂ‘hﬁ'ﬁ?gam“ei.s sl Cie AT e ke 268
Fi gur es 1momehdoneinkshetrided a1 adelorzarridge. Prredbdyr2#dncdndesa PGB 1254 ton phicnis mowetd and

st é' 6 Ni Prode@br i Sr dnips I2b€sand Zgotﬁ%n]ge_{e} BEL T tcmaen%ﬁs pﬁﬁlﬁndaruﬁlﬁt%% thdWppet | Ont
and as used_in_the.cartr es of figures b, i _the sane parts
vt he. S5 of g o AR B8 o 1, e o, B o i B e 3112
and i s rebwy\ibelPGE1254 ingiudescoontac pads 1262 vehich] engegg canteoig 1146 gdhelsartridge 1314 tedeivad and

the recespowdffd BREmSN teGihnRid 1120 aid in correct orientation. The end cap
1126 includes four ink galleries 1178 which each exit into the recess 1176

at i nk outl ets THeG®wentiPimeterds aapable of adjustingrong ghameteristic & Ghe juk tdepositadk byi thd peinthead 132 of

pri ntdread 3. 2fis mifie il ybbowhboriklAepbditdd] the Sriaie the M ploblucsl, b Qlior dkRAnkepotied Cap
1152 and *}}?,!. %lolrg\mng)‘lfe;ceanbxthg%{%lgge 1190 of the end cap 1126. The
canti | evel 84 K FEAEPLE hear against land 1184 and bias the stylus nib

out ;Nar dsb tThteh f«% %oxﬂ@@%rji&'ﬁielje&gﬁl g.ﬁh; h@l?dléti%f&hﬁﬁoltﬁ'i“ﬁcﬁ ﬁqffg&vd#] W:ﬂ&t@ﬁ&& 0SS
section e. ortio s a flat portion ich slides
over  sur f Steattrs tife it b of b ikadbgae €4 piRR Bt bareiy rpBbmaah 1751
whi ch ext effiiepasiiils, eferdhe/presesserd 2561oEthe pea PCE U351 sanebtain thip infopmation frenk the @ftidae Has
Bee mﬁﬁepgaﬁ&ﬁhnae_hﬂel;ﬁ&&ﬂ: hdribute ofltflelptindhekd 1120 j:lLd_‘!L barthife ﬁﬂxﬁ &Q&Q&nﬂ?ﬁrﬁhﬁéﬁmﬁeg? -13
print head, Qe RRRSTaul . - r . api e between
a first ah‘%“%‘ggé“oﬂ’ﬁ“"lggéﬁé“?’{ i\;/eg&’g%%dsﬁ??'gﬁs.“ n tbﬁgm%‘-‘r%g@p%émsﬁig??%ﬁxfeﬁd i nk

ej ection PAEchet Bysway pf 4 SHgkeny The bpdyanay inglpde a trarsparegicres h264 adiacens the gider 1336 sireugh ¢ o
prevent dwpichte ada 12486s visible. Thos, fdn istice, A bdke adtriage Gvhése ghilae 6Bpubinay(be inedifd mapt er i al -
or both. pR.f bogﬁgﬂ?ﬂ aR12bd YRR isty B iion £ 56k ﬂpmaquﬁémgtolx%g,@r_ by Nt head

are t covered ; e EI:I nt head nma operate. The capper. 183 i hcl udes an
5 arfl 118819RMe HideAEggRbatindex liag 1566 it qdippent the feauiredcolprd marosprsides i aqisiells i n and
out rel at lineewidty canttavepr wadgd reeientigethe Brgpyidtr exteaBi} axgllyc Obrdamely biber nibatseare \When
the styl ugenélabit. S under no load and is fully extended the capper is in the
first position and when the stylus nib is depressed the capper is in the
second position. The capper 1183 may incorporate an on/off switch for the
pri nt head PRINTHBAD AND STHHUS B | Nt head can only operate where the capper is in

the second oper @ | 61481%3}5%%0%1: d;uﬁ% p§elfe9'Ld M\Ygelmy &m&%&a 9:9' siyﬂy fib BY [lste iinO e to open
and cé ose the capper and then a _ ] )
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The printhead 1120 is mounted on PCB 1114 and is received in a recess 1176 in end cap 1126.
Both the printhead and the recess are non-circular too aid in correct orientation. The end cap 1126 inclndes
four ink galleries 1178 which each exit into the recess 1176 at ink outlets 1180. These outlets communicate
30 with ink inlets 1182 of printhead 1120.

The stylus nib 1113 is mounted in a slot 1184 of nib cap 1152 and held in place by surface 1190 of
the end cap 1126. The cantilevered arms 1148 bear against land 1184 and bias the stylus nib outwards. The
front portion 1186 of the stylus nib is circular in cross section but the back portion 1188 has a flat portion
1191 which slides over surface 1190 of end cap 1126.

35 The stylus nib includes a slot 1181 which extends obliquely along the flat surface 1191, The
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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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35 the central axis 1300. However this is not essential. In the embodiment shown each face of the octagon has a
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.



printhead or the stylus nib, the arm 1185 has a narrowed portion 1334. In
the event that the stylus nib is pushed in too far, the arm.1185 f| exes
about the WRHBM®Y portion 1334. In addition guard arnms 1PSAYWNIRT oy ded
on either side of the arm 1185 and also serve to limt rotation. The recess
1176 into which the printhead is inserted has an opening in which the
guard arns are located. If for sone reaslda the capper is rotated too much,
the guard arns contact the side of the opening and Ii ation before
the legs 1322 coﬁma&eqofﬁlwéam&wb*ﬁd'rm%%%m 15 Mapfhﬁ’ﬁéiﬁ R B 10
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acted upon e I nner en usftésy % %3 sensor

utilized, 'P“‘ﬁ‘hﬁ?%@%é"éé“%?’@f soniag *Gfﬂ"’f’??@"‘bﬂ d‘f‘?fé&‘&“% i Sf?gsér to
(el ect roni cahtheythe endsif e klots 1888.r at e of ink ejection wth a higher force
resulting in a higher ejection rate, for instance. The force sensed nay be
used by a controller to control other attributes, such as the |line w dth.
Rot ati on of PRNTHEAPAGPHAON Yy al so cause an on/off switch to change state.
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llayer 1302 apfhind R vid RbtHAR of R cibperiay Addlcitke 48 BRGH Atéh 1dchddge fidié. OUgh to the
upper surface. The rear surface of the layer 1302 al so has four grooves

1342, 1344, 1346 and 1348 located in the central region. There are a nunber
of hoI es thanlmm&smwmse grooves through the |ayer 1302 (see figures
21 and 24). The | urfac t he .| o 302 ! he
end cap 1126 so t s%" ?agg%etge g'%f’rf"ﬁéolor I\A“?e’aﬁt@%‘%&ggg ﬁ&%@y,&sﬂ‘gasﬂtlo%ed
above, 20 her proklgms lflémplyinﬁléﬂlﬁ fol oy Siesaipg] devices W@“l the, differgt cplag ink; sisetiop glsvigfe Weces
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ej ection devices Is 1 & 1372. This set receives ink
suppl i ed by nqt pesible. nl et 1182a The second | ayer 1304 has a slot 1350
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ave

roove 1342 1360 t
g grooves through the layer 1302 (see figures 81 anq 24). Q'l?c lower surface of the lower layer 1302 scals

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



surface and these communicate with slots 1352 and 1354 respectively. These
slots su | to lines 1371 and 1372 respectively. of ink
from oppg@bﬁgsdlgﬁk inlet 1182c to respective |lines 1376,;_%@&@?%78 of ink
ej ection devices is acconplished with a mnor inage of the slots and

grooves. 5 Ink inlet 1182b comruni cates with slot 1362 and so supplies line
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adj acent 20 the respective control. A further variation provides. a display
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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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-17 desired value is displayed, it may be selected via the button 1426 and
t he pen V\ABJ @Q@% produce the selected conbination until it is changed.
Line attriBut dtrol via cycle buttons Figure 25 shows BCHAH0001287

i ncluding a pen body 1434 and a replaceable four color ink cartridge 5
1114. The pen body 1434 includes a col or display 1436, preferably an OLED,
and three control buttons 1438, 1440-¥-1442. The pen body |ncI udes non

vol atile i hlsst fdlf e es
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comonentywwvlaﬂﬂlﬂ‘FchﬂY%ﬁﬂwﬁww saturation and val ue 20 Col or control
via sanpling e re 26 pen 1450 having a four

col or_ i nk cart L\B%P cg'%f‘?ﬂf" 5‘?1 a %g “HEES ° ﬁgw"”ﬁ%é‘"ﬁg&ﬁ nvention s mot digitesoPat es

t he 1§enso?°“‘f5’é€lé§§%‘“l‘d@$‘¢m@§m%e@mbv¢vn¢ eference to figures 9 and 10 and
whi ch i s capabl g g‘ a substrate. The pen body includes control

but tons 1456 anﬁ“ﬂgl?f%‘fc é‘“ﬁ’éﬂf)??“’Chﬂ?“‘?ﬁ?ﬂﬁﬁ)°f°°hﬁ-é’"?‘$’°ﬁ%'“?§'d@p@ﬁabl eto
"pick" a st Bribies arresind; wish single digglay and threddomg! buttévs, véth hk setection butidrdadsing giai NSt

t he obj ecsmway&r@mugala@nmeq&.uu{as GRR ks'ehied meraypm.mnm&hm&n&&nya&m@ln béfje dO”e
gur e be provide

of button or. card 1510

with a raﬁgo‘%dgé\?vg{) éi"F Qrogslyeplr comRep f'ﬁlvgﬂg s‘fcgf‘“‘ﬂ%ﬁ‘“\?ﬁ"?"rf“‘i Yﬂé‘e pen. The card

al so includes an area 1514 for setting the brightness of the color and an
ar e201516cdion con@blatd saffpling | i ne wi dth and/or style. The sensor package 1454
may be capabl e of detecting and decodi ng netpage tags as described in 30
our earl |ﬁr aeo%l cation PCT/ AUOO/ 00569 (docket no. NPT002) and a "col or
-card" may bif-d Vfded with a series of color sanples, each of which is

al soI i nvi si bl e Exexrdekbwih pdd 145D hPAFR fduy BT Inﬁﬁﬁmdgzhﬁﬂaﬁg%erf oy ﬁc@ﬁbhecﬁl. or "
sanpl e | r..t han .posit set the
col or tgﬂgc;m&?doxwmgg tﬁgm;gwg"d%fnmﬁwg' e at fi ga"dollaml'ﬁ“:':i’l' 83&" Blenory in
whi ch t he® {Riges 1 ghri §b°cﬂ=*a‘t°éu“wdﬁf°%v°'d°mnf E*é ﬂlﬁnqnafglatdmorysmsihmcrhe To set
t he2Ben trsn i opasbieite trickt 2 @bk from briy@bjers By “clhigking! tie Byhis @ibS 154Agaidakd sbRet iz} Or and

the pen sgR$&Sn &ﬂﬂneum%usﬁ'ﬁﬁxp&@ﬂkt@ ond bt buttons 1456. A color card 15 10, 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 earlicr 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 invisible 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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PCT/ AU0O0/ 01287 -18- decodes the tag. An alternative structure of the color
card (notQMEMPHN may include two command areas. The fi rRGIVAUSBRST nc| udes
tags equivalent to a command of "place in color selection node" or "pick" .
node whil st the second area includes tags equivalent to the command of
"set the color to the current color",-18F "set" node. To 5 select a color
the user may nerely "click” on the first area, click on the desired col or
sanpl e andeddridi %8 i ck on the second "set" area. In a further variation the

color card may in Iu? & ﬁﬁg' | r
encoded in a si‘hrg'gﬁe geg el)@gercgfoﬁ%fl({logéqgﬂlhggg}@g%é%wcgnpq' E%gmeﬁm hese
tags so t#ertincipdesdass eqpiyglont b & eommand of flage inpalgr ssloetion mods” eropicks smade whilst Be s
rat her t hgtond atatincuBe tagsléduifdlentrd tha tdmdhdyof tsktahelcalor3o w@areanpaloft & “26 niode. Th €
net page s r =Yy GOAe 4y lidsfRdd ST age
ser vg?. g&ggl?lf%a}l% %‘%‘%ﬁnﬁ%}eﬁeslci?hog |lg(gnct | %H&ggg%m at 2 r\%mir@%a{“ﬁ%eﬂf lgg;s”pand
transmi t sthesscond5%r&PBri ate i nstruction back to the pen. In this regard

reference is mage {g the & QUGS c%dgﬁa.}?mf%m’o% o biprerltll G0 BRG] WS Sare
tter-an |a‘|_§ t tfing an

appropriate har dwar e (transmt aer or transm

recei vi ngenredpdip paingledas- The cagsimaydnclugds o amea qpeag mﬁ%%“&swcg%‘“‘ﬁefﬁhect ed
t 0 a COomnpandepload y &HEoT dofoss raliet hinjusta@de of what is printed may be set by the
user using the conputer rather than controls on the pen The color card may
al sd0 ncl ude ar Alematjyely the tags| Dy, opemis i the mgfpage sysigm ywhese the taeg ere (dpqeded andyf ¢t he
line priqdn@died SokciRipags sérvefl @hé 3&er determines the ftdctiinhssocldtd with & tags/andiiagsniie anised t o

di spl ay ﬁ&k&ﬁéﬂibg%;w g?g%?ﬁ%iyégMﬂ@Eiﬁ&mW%FM@Wio ailfe name

current cdolfof/texture ngl pal ntin current Titne wdth for draw ng
current bMidHncudss appsqprigts hagiware (tragsmi BRERLEr psmittine apdieceivivg infogmationtp pnyy 05

| mage fr aewsmaldedde. current i nage sel ection URI of hyperlink selection pen
status (power, communication with printer, etc.) error nessages Sensing
wi t iSensor at Whpe Ben eprngtyd 1 afgmpuer syserp the aggbutds of what{s printed may7hg s¢t Bpthe di ng a°
r epl aceabuiser ukifgihie coOpuls rathérithag onkalicdlpepcb114. The pen :

The color card may also include areas which allow the user to set any other attribute of the line
printed, such as line type or line width.

The display may be used to display modal, selection, and status information, including:
20 *  mode name

. cufrent color/texture for drawing/painting

. current line width for drawing

*  current brush for painting

. first few words of current text selection
25 . image fragment of current image selection

. URI of hyperlink sclqction

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

. eITor 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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body 1472 includes an optical sensor device 1474 at its top end. The pen
body includes a color display 1476 and a control button %478 The di spl ay
and controVOWIP are mounted on a first PCB 1480, t oget SVARPYH2R] Thi s
Sheet Has Been Replaced II1111fl 112111 1111 111 CH WD 01/30591

PCT/ AU0O0O/ 01287 -19 controller chip or chips 1479. .-The chip(s) 1479 incl ude
a small anount of non volatile nenDry caﬁhble of storing a small nunber of

color (or other attri i.ncl ude C ads 1482 for
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ont i oned - P9 8 pch tSmfiatd B oGk L Shinkd bl SBchil Bl ORI 62
di.f f er ent cé‘Feﬂﬂ!?fess’Fh@meﬁPW“"l'ﬁgeb@eﬁ?‘?‘%ﬁ’éﬂ?‘ﬁ'ﬂ?’%e sel ect ed from t he stored
on Che. ool or i s VR Potetie BPeted b o) BB UEB  nkS ot el
col or %20 n t e coptsotior opipe B47Heye canedle ofigtering & oybinp differerit eqlors. Therglor F herrintsd mayhey
"click" the sdiedldfontd siundd cdiérd By BEGEItHa Sntrdl bERAIATE. THE selldbed ERBis HﬂﬂhyﬁiQJn%col&rhl S

causes the h 49 | o |.or . | age .sensor
1486 i s pas sgp\&wy Qs'g] t?g ge‘rem C toqe %’h? ?[03 “g?@ﬁ’%%“ﬁ se"s"lgh lcet hen
sets the colfm 'E*'G “ﬁé‘“ﬁ% |“1‘ﬁk'eﬂ‘° mpge iﬂ'sgb?“iilé&ﬂ‘“{‘d ‘sprpple of Aeysesised ‘E?!?F dhis caees t'lﬁser
may change swinh D196 ollpse a6d thedolondelected byaheddgé £nent48E€ise pased taamabrﬁolw chipgs) L499.nQ

the cogy rol UL Uty Benlss :ﬁﬁéoﬁ:% bgﬂﬁneetmdtdt;aay%& Qrﬂﬁ%?p SPheQQJn%&%tK?{EWpl ed

with the sensi ng device % tored in menor ater use
"clicking" SUMEPheicknggrad ?ﬁ%“‘i??é?‘mﬂﬁgfbﬂéﬁb'fgé'?§°‘?‘ﬂ’é’“mt'f7§ﬁ sgiacyope ehetode t he
sanpl ed col edlers.n nenory, preferably within a 30 preset tine, such as 5

seconds. If the button is not pressed the color is treated as a "tenporary"
color and is not Colors sampled with the sensing device may be stored in the memory for later use. After “clicking”

on the sample the user may depress the button 1474 to store the sampled color in memory, preferably within a
30 preset time, such as 5 seconds. If the button is not pressed the color is treated as a “temporary” color and is not
stored. The memory may only be capable of storing a small number of colors, such as 5 or 10; storing more
colors may be possible but makes selection of the desired color more difficult to the user. Where the memory
has reached capacity, the pen may implement one of a number of schemes for deleting a stored color to make
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.



stored. The nenory may only be capable of storing a small nunber of colors,
such as 5 or 10: storing nore colors may be possible el ection
of the de¥PP¥* ¥l or nore difficult to the user. V%ere%é‘{%ﬁ@?i has
reached capacity, the pen nmay inplenent one of a nunber of schenes for
deleting a stored color to make space for the new color. Deletion nmay be
of the ol dest color stored, the col or-#®ast recently used, the color 35

| east frequently used, etc. Alternatively the use - t 0.
manual |y del et e%g‘“cﬂ‘%ﬁ'ﬁgﬁeam?"o“? ﬁ%mﬁ’tle’%{’éls%rrp % ?%g{a}&%&?%_ Be s_ts%&ée_g. O het
del eti on sdérenter tan eqwiinghicninput Thepen pay RsPvide e oF MR FrPirEmempgipseremifhe is
PCT/ AU00/ @hip 8rte physichl nfeinbrd 'devidey] Atirs? imedda indl beQutedad Sorp ClaVBHE! @lors ma the e2érdnce t he
pen may autona;oir(ioaJnl, storge %Irsl sanpled colors rather than requiring user
i nput .~ Th&BEAREY 'br{%'{?ln TWo or nore separate menories (even if there is
only gne physi Cahe SREHaY bdlBsbindBuliple Mributes Sther KR BBl subbi liavidisaa lide@ryst Or e |
"favorite" colors and the second nenory for storing "tenporary" colors. 5
The sensor may be used to sanple attributes other than color, such as |line
wi dt h and LINEISEYLE OR/¢Q1.0R CONTREL BEX PRAVANGOR COLOR CONTROL BY DRAW NG Fi gure 34
shows a pen 150Q. hawvi,n . r hj 1114.
The cartridge (}., m\béé s%wgrrﬂﬁ’grgH}rag?fém%?_%%géazoaﬁpége(rl;fﬁr&imé@cem#]éhggﬁmbody
i ncl udes &arsidgstmay be yprupchrpme Srfur spler caides; 'HBPE'aPP@’rm%&”"T’%é’“Wdf%&TW may be
a singl e Grdicar 1506.CTab GridichtdrDnayStecaTiibgle @nahitirenjor RED sesemblpeml wsy. belsgparate or.
| ncojgor ats.ﬁﬁr&rﬂéd?ﬂ& BE @ bheidh, TRE'be Hended BerdlB ikt 1o $6iiro Al the gnin@f 18307 CUi try
ng

for contro he printhead 1120 d.non volatil.e nmor.y. for storing

att ri but edndton velilq mamery, fpr shpripg atn °€'gﬁ"'ﬁ§§“t?dmb’°%'ﬁhé'ss?;’e{mld %é'ras “Tode™i n

whi ch it phichit gristshig conmntiyoweledtey se of attriutes|and @ seconfl madetforistlestingongpfdhesoredeeb®fd node
for. sel eGhiigs. ndrity $of 06 £9 mEARtandOf set i thi kebdABlinGfe whehfAGisep fréssds the BetréTal |y i N

the first nod | S,.set i Qn r

contr ol ﬂ’ﬂ?"f‘gﬁ‘ﬁl éﬁ%‘bﬁ%f"@?"e{tﬁ’%ﬁ ﬁg “c@%@gf%%ﬁ 8‘%%8‘4‘ O%p?sg%gt“%ggon t he
pen 38ch tunliikely toacridsnintly| presssthe hubten hytibjs epsily acpssiit Predpoption ds theote efdbetpes 19085y ess -
t he but t onudugh diid requites @ Tardy to a5 Ndabrhenib £3a ellowpGpaibtiicd with e bdnd t op of the pen
1508, although this requires two hands to operate. Near the nib area

al | ows oper at i orWheh fntheyseeond) ade. theen prefergbly fndicaies thisky Wy @bthe fdicae 1595 Breer abl v-
i ndi cat es hdiasr By bOAAtRE inf thefirktNHEHAE @d Tash1dp Gange Ebl6r in ittie dcomit ifude. Thgesifee thenact i ve
in the firsg nDdeban fl ash or change color in the second node. If desired
the indi C5tP MY BeOmitted. 20 To cycle through the available sets of
~attripputes the UgRcdTRbzh the UGB s of ittiButdd the GertheftfRlraE a MR E piE of paeeor| | ke.

As di scussed, ahoye, th rinthead i s anl ' . nib is
pressed o ﬁﬁ%%é‘ﬁgﬁw vgsth © '?f:'%/cefl'ﬁ‘é&yt"ﬁ?vé%dgﬁ&% ?%Q’tshggl 3 aghse%gﬁ?%%fég? ed by
t he comverryding:Vwough the sessesh brorigeered|by-Aha cagmenpement gieessing pldrawing. Ip By preferqddormser ™
draws a | igausdallwd d ffuk SndtiRethOEA. Thd REibad der judddriven iset to the Sdurreht”awtibuie set stlifit 0 t he

“current” ab thL t%ettgg%lgrx% Sfilxe%;r%skefs e butbe 1504%he Je@&nﬁhéé lpdiiRing Wilh the I“émsﬁﬁtdib%ﬁ'r'

presses the I n en continues pripnti Mth the 'cuprent,
at t r But e sptpies fbe line jusg draym, IF the; byton, is mop P‘&‘F‘ﬁ\ﬂ?’? o fp“‘t'ﬂgn (S5 EE SHlug b %"(’)tcmﬁcr"%ssed
t hen on " pantibutt@etfs chapged tohig neit 5et 1 $he mErtory dnd thit geyr acteityte'set isgrinted; By drawing dipes png
chang eg t Oaﬁudlf'e okerthe plixﬁs cdubdd {0 ¥Gc1d TRORL Yhe mh ble E@fbutﬂﬁw Tt hefribleldee nﬁﬂfjeo cbl6rs, |
printed. By drawn lLnes one, after. the.other t en. b Sofdi to.cycle
t hrough t h‘é"’ é@‘@ﬁ Q%I s@'keéff PYORReE © aéaflgfsml'ﬁlé'&aﬂyr '?"b%‘?“ég 5 g'i g%may EOZ' SolSr s, |
| i ne wi dt hebaradeisties. Theypiew maydhaveearymbrr kfgroupthed atiribpte pefss phcthal A figsherPrR\MIoNE clofanged,
or agponbi LRLibN B sednd Srkpatiows 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

2%

may cycle throngh all members of all groups sequentially.

INDIRECT PRINTING
Although direct printing of ink onto a substrate is the preferred printing method, indirect printing is
35 possible. A small Memjet printhead can be used to construct a universal drawing implement. A small
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characteristics. The pen may have a nunber of groups of attribute sets,
such that a first group allows color 30 selection, a second group all ows
line styl e WepE#MSIon and a third group allows |ine w dth TEFaYV/IRA87 f or
exanple. Selecting the appropriate group to nodify may be achi eved using
the control button 1504. Alternatively one may cycle through all nenbers
of all groups sequentially. |ND RECT PREMII NG Al t hough direct printing of
ink onto a substrate is the preferred printing nmethod, indirect printing is
35 possi bl e cylindricatudiler ifip ngneact with ithephee e wlin sies figdp epovtthe anafithe gylps. gp thaps b sal
L D e e e e s b et

.- ndric o] i.S 1Ln.contact
Wi th the pagaton i Mpmie pphess f moued oty 6 il & it o ne b ofif iy, D 1R UIKS
t hat as t he transfgis the prifitesl infge onyecidie pAgT Asmall ¢lganing-siption dlepns qup igfaik thesarfacs of theirellar s
itself 50 tlamh it Has bontadtbd the Gdpt, BBk @8 phifihdad) Awalis [pAfE britd1a Glean siitct. (Mhe pridiRad
Mem et printhead is unt.ed behi the. . ri & bagl of
the roller, "ANa thHe T oFI8r mfgreé'ﬁs e_efeg%f lrﬁ&e%i %ﬁ?ﬁf te:%yli&n%ﬂggtes@%%%‘ég? é{g page.to A
smal | cl eaniProdece iy colesed. textwrecheontinpgps Jingier pAint stokre The fte of pEntiyg isdisiated by thespeed ofyf ¢ or
it has cont aotepent ohte pllgraelatve td hapags. IThis pdni ba idermihediin\sengal yodys, RigSfraanthe achalC| ean
surface. The,prl Bthead, iU R R dOHEcthd FASHEmekd 17 v ka2 S
bi -1 evg‘ij Cl\/%t%ﬁ‘l%\tﬂ/th‘}lﬂ. T%‘é@%t&gﬁ%s%ﬁ%gﬁm%e programed tQ pr_eodl ce any ago aored,
t ext ur B8 contePiduengatqniopisal groussoF by sensipg 49 decoding theymap of a seif-meppipgsprizee-  s” i ct at ed
by the speed of V. A b4 ; Raos NS G ai e
determ ned in seyg?%ﬁ%v%nsageb%%&I{‘?%lr?ﬁ“ﬁégg‘g%%aﬁogﬁagﬁgﬁ on oﬁ‘boél;he rnglq\nher,
or by conti fefeEkRgnibiegi ng the surface and detecting novement in the sane
way as a 10 second-generati on i cal . O i iNng
the map of a sel ff} gr‘a(%*gﬁ cr?aq?s?ar ,5%%?‘?’%%%‘"@%&? 'ﬁgr_'ecsq #%w:g@%ég&gsﬁ,{;gﬁgﬁ%gn 0
non- mar ki ng PAeiee Theatsiys cap pRYgnaliy jadicats itgicurrent seiinasyia gpkqD EEBRI  non- mar ki ng
ni bs. The user can load virtual colors, textures and line styles into the
uni verggl  peRadkeielisi Nnted palettes. The stylus can optionally indicate
its cu??ent %t'dtél ngs via an LCD or LEDs. 15 STROKE EFFECTS The pen of the
present inventi on Thepeg afffieipraenbinvention js corable efhamt vanddetras £isets. SomeSurhes cdurei as
color and  lhd\addiVhre inflep@tiabie bt BRI Y& D, Gihers! dubPas Piviing Pddddtiind{he dlPbrddS: 8n tipRHICH

as printing dotted Ljne a re_dependant op fine .and. agr.relative position
of he pen. SRR apeion s & Pt T AT AolnePBHTE RRier PR e e o
accel er onmet dhis array anpy be updd tg deaive thy relative pbeition oftthe pep agiib mpwpeovetresubstiites Thug @ dot -

posi ti2m Of dhshBneRRR bSGavin wilkRYaBlerigi Qished dEpR Vhriafldn® in pdi¥péed MAAPbther &fdctsl@S Rsdl | Ne
may be drawn S\Q{Llyﬁmee%ﬁhinl_ength dashes despite variations in pen speed. Mny
other effect& are al 0 gr)ossi bl e, these including: Stroke style Col or
texture (flat, imag&esfpeocedural) Opacity texture (flat, image,

procedural) 25 Ni b shape (2D shape, 3D shape, orientation)
Color texture (flat, image, procedural)

Opacity texture (flat, image, procedural)
25 | Nib shape (2D shape, 3D shape, orientation)
Determines stroke width
Determines “cap” and corner shapes
Varying style with
Time (speed)
30 Stroke width

Opacity (airbrush)

Space (including orientation)
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Determ nes stroke width Determ nes "cap" and corner shapes Varying style
with Tine (speed) 30 Stroke width Opacity (airbrush) Space (including
ori ent at i ¥f l’gﬁ?’s Sheet Has Been Replaced Il 1111 |~ BGWAUOYOIET/ 30591
PCT/ AU00101287 -22- "Reveal" image "Checkered paint". Dashed |line Rainbow
colors 5 "Image hose" Location On/off Specific style/current style Tilt
10 3D nib shape Force ("pressure") St2eke width Opacity (airbrush)

Si mul at ed physics of nib,_ink, paper, brush, paint and canvas 15 Transfer
of inkipaint fromnib/br qu"‘%&per/ canvas Striated brush stroke Layering
(stroke on canvas and str.‘g}lggkﬂgg 4 0ke) Diffusion Viscosity 20 M xing
Kubel ka=Munk col or nodel Sinulated |ighting Light source direction and
color Col or physics of mashedindd Layering topography

Rainbow colors
5 “Image hose”
Location
On/off
Specific style/current style
Tilt
10 3D nib shape
" Force (“‘pressure™) .
Stroke width
Opacity (airbrush)
Simulated physics of nib, ink, paper, brush, paint and canvas -
15 | Transfer of ink/paint from nib/brush to paper/canvas
Striated brush stroke
Layering (stroke on canvas and stroke on stroke)
Diffusion
Viscosity
20 Mixing
Kubelka-Munk color model
Simulated lighting
Light source direction and color
Color physics of media
25 Layering topography
Examples

Pen

Ball-point
This Sheet Has Been Rep!
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Exanpl es Pen Ball-point This Sheet Has Been Replaced |l 1111 WO 01/30591
PCTI AU0O0/ 01287 -23- Calligraphy Pencil Gaphite Color 5 Charcoal Ql
pai nt Wat dYO §503H Crayon Pastel 10 In this regard ref T EHaH004283 0 4o 1 o
our earlier applications USSN 09/112, 777 (docket no. ART24), USSN

09/ 112,797 (docket No ART30), USSN 09/113,091 (docket no. ART47) and USSN
09/ 113,054 (docket no. ART52). MOTI ON -“@8NSI NG The enbodi nent of figures 9
& 10 optionally includsgnan acceleroneter. This accel erometer may 15 be
used to provide rel ati Ve on sensi ng/ positioniing within a pen stroke or
a nunmber of strokes. Thgymotion may be recorded and used to provide a
digital ink record of the user's strokes. Relative notion sensing may be
achi eved by ot her neansgrphiidiCh as gyroscopes or use of a rolling ball in
contact with the substrate. Absolute positioning within a stroke is nore
desirabl e. The pen of fGogares 9 & 10 has netpage functionality -it is
capabl e of detecting and decoding invisible tags printed on a substrate.
Thi s n®t page 20 functiQWﬂﬂqty'provides the pen with the ability to fix its
position on a netpage g4 ﬁ8 (Jgd substrate absolutely (and thus absol utely

wi thin a stroke) using the absol ute positioning encoded in the tags.
Alternatively the pen mayercsi&l y on the grid based | ayout of the tags to
provi de absolute positioning within the stroke wi thout decoding the tags.
Absol ute positioning wiGkim t he stroke may be achi eved using ot her neans,
such as imaging the suréﬁée of the substrate and using the texture of the
substrate to detect nowk 25 As mentioned above use of netpage tags

enabl g absol ute ﬂ‘&ﬁér&éa&r}éf fkcc 3 eril:d%rQﬁxgﬂlgplfg%.%tﬁ@ﬁb&/ﬁ%ﬁ(ﬁkﬁk&ﬁ‘d"x\ﬂﬁ&e

controll ed by a netpage a I 0
noves the p oQ?é'rnf) e(d"“f%d‘@ ART30), [I8SN, 8911304 Gosket ”&eﬁ%’&“?’s”’f’a@“vﬂ?f’&f’sénabl e
i ts absol ut@ochage. ARBIR).on t he page to be established. The netpage
application controls the pen to mark the page according to its position. As
such the eqvcan be used to "reveal" an imge by rubbing the stylus over

n

the rel evant PR ERME of t he page.

The embodiment of figures 9 & 10 optionally includes an accelerometer. This accelerometer may
15 be used to provide relative motion sensing/positioning within a pen stroke or a number of strokes. This motion
may be recorded and used to provide a digital ink record of the user’s strokes. Relative motion sensing may be

achieved by other means , such as gyroscopes or use of a rolling ball in contact with the substrate.

Absolute positioning within a stroke is more desirable. The pen of figures 9 & 10 has netpage
functionality —it is capable of detecting and decoding invisible tags printed on a substrate. This netpage
20 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 1o provide absolute positioning within the stroke without decoding the
tags. Absolute positioning within the stroke may be achieved using other means, such as imaging the surface
of the substrate and using the texture of the substrate to detect movement.

25 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
“reveal” an image by rubbing the stylus over the relevant portion of the page.

30 COMPUTER INTERFACE

The pen of figure 9 &10 is netpage enabled and has two way communication with a netpage server.

Using appropriate software it is possible to control the attributes of the marking device from a netpage
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[T



30 COWPUTER | NTERFACE The pen of figure 9 &0 is netpage enabl ed and has
two way _cation wth a netpage server. Using appr late software it
i s possi E‘Pmséontrol the attributes of the marking de’fﬁjgéumf“!ﬁ??a net page
This Sheet Has Been Replaced 11111111 1111111111 I WD 01/ 30591

PCT/ AU0O0O/ 01287 -24 application. For exanple, the user may pick a col or, a
pal ette of colors, nib styles or |line2tyles and downl oad these into the

T t t f { | ti th
e TRl B, SRk B B A B i SR 50,

sensed ta@s‘mﬁoﬂheﬂfsﬂmwneed to revert to a netpage server. Location code
5 interpretatiop usually needs to he carried out by the netpage server. The
net page syst em I15OTRABHAE B2y @endep flncrion of Jopatiop: ?‘Bp“‘ag'aﬂBYedeeﬁfm'PWf‘WP@’i‘seby t he
syst em r esdiptibe el ean bperinirolled bytsknged pagnwithow the neel kegevert ®@amelpdge @fversiagaias evdes. The
pen & i gidpRAtcA uskalyBedds e Wifisd dul¥y uRRbthded %rvi0 @l SO record the "style" of
the digital ink. The pen may transmt to the netpage server information

rel ati on to oneThometpape Wstenpintlided feadge wferrddheas\riigitabihler wiEretyitieGgteflr@6@ckheon t he
substrate th-lc-rlﬂﬂ§ﬁn,% &ﬁﬁlMoﬁdﬁldeEJaM@?T% &"ﬁEuél@t& iolpmwﬁ%%etaa¥t$%|a% 0 l'ine

wi dth and I‘l‘ne,,s nication of th en ma y inffrared, ort
range (DERHVE ?fé‘%‘l’gﬁl'ﬂ) onﬁ‘ru © P TY FaRfmyLto te °’?“%§‘B‘H‘}“"E‘1“é?1‘§‘ﬁf”s'§q“bn vi a
a | ocal rwtribyes emmtwmlm lthe sybktatecThese ambetesamwhnouratoylxrﬂed topaldriranent
W I e CoNnmpGidinQit indscfi&Mporary wired connection may be useful for

downl oading an entire palette. CONCLUSION 15 Wiilst the invention has been
descri bed with Gopimgnicationcofttle penlmaybetbytinfamd.nhert tangy (DEVE, Bastooth)tor ilchg traagd e

under st 0o@pMALGsi) Rudib WMRMskich] vib 3 1681 refay rﬂmeedmwmmk i.oﬁé)orta{aosmﬁ.saws.s or
devi ces which deposit material ontp a .subs vent i.oh includes
CoL i : sﬁwd aping g

devi ces Wi &h gongertion. 4 IpTuRotany wired copnegtion imayy entiftdalei®ect r oni ¢

paper type (e ink) printers, whi ch change the state of el ectronl cally.
changeabl eotl@wgant s of a substrate. For a better understanding of
elecgtronically active inks, reference is made to US Patents. 6,017, 584,
6,122 851, 20 6Whibishoguxgntiophas besn deseribedwith peferoporso ipk drt peCTEBKing deyices jtfs ke gned
to E Ink Wdergwod thbtitierinvedtiois aatrimial ts ink fet e delicea bradevibes @hichtkiepbsi Miit@iaNontd)a

r ef er encegpsrie. Whe dnven&n%meem@&m hitde me’qwséatq Luias IERRP hri¥RALRa Qea&ﬁc' bed

each only include sone |nvent|on sone or of

the feat um‘ym%&")d?@'ﬁml E’&B“%ﬁ' ﬁ"b”?%’seéffﬂ“éﬂn&ﬂ“‘é%%?’%ﬁf%“w Ee'“conbl ned
t oget her . bef® uiidemtanging b electrpnicaliyective rinkh aefertneeis madsio USHPeentn6017.58616dr485¢e to a

pr ef2y r eds, erx‘es.m 1%05és, &G 458 XD 6,067085, aibdadinbd tb € 18k Cofpbradh. teSoRHR QB hillE LS -

However, Jt hm Q °€ reC|ated by those skilled in the relevant fields
that a nOABE"SP oFKE  enbodi ments, differing from those specifically

descri bed, wllg a.h SQapin@énlted\MaI\hﬁlﬁ thb Q&o&ﬂétﬁs‘d&cmmﬁﬁ ﬂeu&fmrﬂmthpfeﬁ&&nt
i nvention, ACCOL o ﬁgfé’ 1 ftthvyl eou (i'lnetr stood t | nven&e on.1s not
i nt ended #'& ™ 41 ofd e’tﬁém JELOP VR R SEE: orbipge
pr esent s'p@é‘F'f i cation, including docunents incorpor at ed
25 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
number of other embodiments, differing from those specifically described, will also fall within the spirit and
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
30 by cross-reference as appropriate. The scope of the invention is only limited by the attached claims.
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30 by cross-reference as appropriate. The scope of the invention is only
limted by the attached clains. This Sheet Has Been Replaced I 11l Il 111
[1"1 ~ WO OWSROSEPIPCT| AUD9101287 -25 111111111111111111 BERANNGI287 N s 1.
A.pen including a marking device and operative to mark a visible path onto
a surface, the marking device electronically controllabl'e To change at

| east one attribute of the path, the petsi-ncl uding a useyr_Jd
whereby a user may nodify the at |east one attribute and lmﬁ“ﬁ&mgﬁmmm
sensi ng device for sensing inages or I?Aérg s or both. 2. I
wherein at | east one attribute is nodifT based on the sensed i mage or
color. 10 3. The pen of claiml| further including a nenory for storing at
| east one user defined set of the at |east one attribute and wherein a
user defined set Ao incindidgl aymarking|devite sndaipérstivibieimeek advisible\patl ofts oswfee, thenmdging or
col or sen%qcmm@m@%mﬁﬂeQ%wahge%u&m;mﬂbwm%mplhaw : oMU i SheeklE OF

at Ieagt one of a plurality of sensor devices is ca sensing 15

i magesi ncl ety Bgde "’Gﬂfyéh‘raéf‘&‘f P’f"rd"‘["b“eéf“ﬁtll"ﬁﬁf"é’s"’ ing deyice, °b§ﬂs“l§f'm‘tgf"a‘i’m 1
wher ei n t hecolatsof st one sensing device is | ocated adjacent the marking
device 6. The pen of claim1l wherein the at | east one sensing device is

| ocated at one end of the pen and the 20 marki ng device is located at the
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5. The pen of claim 1 wherein the at least one sensing device is located adjacent the marking device

6. The pen of claim 1 wherein the at least one sensing device is located at one end of the pen and the
20 ' marking device is located at the other end of the pen.

7 The pen of claim 6 wherein the at least one sensing device is operable by pushing the at least one
sensing device against a surface.

25 8. The pen of claim 1 wherein the user interface includes at least one slider or at least one control

button or at least one slider and at least one control button.

9. The pen of claim 1 wherein the user interface includes a display for displaying information relating
to the at least one attribute.
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10. The pen of claim 3 wherein the user interface is operablie to cycle throngh the stored sets of at least
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5 12. The pen of claim 1 including a position sensing device or a notion
sensing device or both and at |east one attribute is dependant on the
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one attribute.

11 The pen of claim 3 wherein the stored sets of at least one attribute are cycled by sequentially

displaying information on a display.

12. The pen of claim 1 including a position sensing device or a motion sensing device or both and at
least one attribute is dependant on the relative position of the pen, the relative speed of the pen or both.

13. The pen of claim 1 wherein the at least one attribute includes marking or not marking.
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