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SUMMARY OF INVENTION

In an attempt to provide a writing or marking implement with increased ulility, the present
invention, in one broad form, provides a pern or a cartridge for a pen including an inkjet {ype 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 aud easier countrol 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 MEMS inkjet based marking device and
being operative to murk a visible path onto a surface, the marking device being 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 pl;ovides a cartridge for a pen, the cartridge
including a marking device and operative to mark a visible path onmto a surface, the marking device
elecironically controllable to change at least one attribute of the path.

The pen or the cartridge may inchide 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 fxed. In
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receiving at
least one control si gnal 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 controilable 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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in response to the decoded data.

The pen may include a receiver for receiving commands from an external control source, at least

20 one attribute being changed in response {o 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 at least one atiribute.

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 logether with the value or values of the at least one atiribute of the path at the location of the sensed

image.

The pen may include a posilion 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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interconnecting passageways, the linking passageways 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.



partway through the thickness of the second | ayer. Preferabl ry;I bhg ﬁeﬂﬁgd
| ayer includes |inking passageways linking the galleries wt h P

i nt erconn I ssageways, the |inking passageways exteng gh the
t hi ckness%f)(?bit}%g&:econd | ayer. 20 The first, second and a%ﬂ%mge%g% on
device layers are discrete layers or part of an integral device. 1 8 APR
2005 WO 02/ 34549 PCT/ AUOCO 01283 BRI EF DESCRI PTI ON OF DRAW NGS Figure 1
shows a perspective view of a pen according to a first enbodi ment of the

i nvent i on BRIEH DESGRIPTEINGE DRAPINGS vi ew of the pen shown in figure 1. Figure
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
cartri dge "BOP LR P APREVDER YR BHCITE Iy cabodimentof rgingenlitions an expl oded
perspective view of a cartridge of figure 5. Figure 7 shows a side view of
the ni b argarekndB e pRENewds ifeip@ith&unkn Miutdy. Paper at various orientations.
Figure 8 shows an expl oded perspective view of a cartridge for use in a pen
according to a second 10 enbodi ment of the invention. Figure 9 shows an
expl oded PErs P ¢ adayiewpt 8 pep shrem infisssridi ng to a third enmbodi nent of the
invention. Figure 10 shows an axial cross sectional view of the pen of
figure 9. pEi A iew of a pen according to a fourth
enbocfnen%:,ég u%}%gjs#n@gﬁﬁgﬁ?%%éﬁgﬁf%h%c}s/'hovvs an expl oded perspective view
of the pen of figure 11. 15 Figure 13 shows an expl oded perspective view of
part of t Figupéphoos a parspentiee viel of Fragtidge fok Asesibwngen ahofvi ingtgurexpl oded per specti ve
view of part of the cartridge of figures 5, 6 & 8 Figure 15 shows a
second ex ) i,ve view.of .part. . of .the cartridge of figures 5 6 &
8. Fi gurgig%gggﬁ%%neg‘%%%egﬁerwcé’\ﬁ%w%fﬁgar[ﬂgger?{ﬁ%léecf?used in the cartridges of
figures 5, 6 & 8. Figure 17 shows a perspective view from above of the

pri nt headFighre 7 slgws esidebridwbf el nid pedof e e df Gfure 1 Rith gabeg btivariolSorBhoions. a
perspective view from above of the printhead of figure 16 in a cl osed
position._ Fi gL{}roe 19 slh WS a cp_er s‘%’egtive_ cross sectional view from above of
the print REXES 8PV PP BosPrrisv it A ety desifenjuisin « Rengecwpine YE6%OMO 02/ 34549
PCT/TRUCO etiR@Beftiofjthe mved@orshows a per spective vi ew from bel ow of the
printhead of figure 16 in an open position. Figure 20a shows a plan view
from bel ow of ,t.he printhead of. figure 16 in. _an ope ositjan.  Figure 21
shows an g‘%ﬁf%éf‘é’gs %neeﬁ( g%%@??r%’%m\vﬁ N ¥ P BIRCEBrE t°oaft£)'fdﬂeg’8‘ﬁﬂ”1“i’ﬁ%g’ﬁd“' % gure 16
in an open position. Figure 22 shows a perspective view from above of the
MEMS i nkj Bigurk &ysbwsh atikt@roprstafibdapadh o fhe héni figurel® .

Figure 11 shows a perspective view of a pen according to a fourth embodiment of the invention.
Figure 12 shows an exploded perspective 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 cartridpe 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.



5 Figure 23 shows a perspective view of a pen according to a1f gPﬁ

enbodi nent of the invention. Figure 24 shows a perspective view aHWQn
accordi ng t her enbodi ment of the invention. Figur a
perspectlvgpé$%&#%f a pen according to a further enbodlneﬁﬁnﬁgU@ﬂ@ﬂﬁ
invention. Figure 26 shows a perspective view of a pen according to a
further enbodi ment of the invention. Fygure 27 shows a color card for use
wi th various enbodi nents of the invention. 10 Figure 28 shows a perspective
vi ew of  apiRIPoARGAk BirieetitOview froti bRl of BB hadiciRin tigud 1diRgh dpMRBkdnON Wi th a cap
on. Figure 29 shows a perspective view of the pen of figure 28 with the
cap off. Figure 30 shows an expl oded perspective view of the figure 29 pen.
Fi gure 31FigHHoMa shaws Tl v éﬂmﬁ€£§ﬁ§%%WW@”VPEWW@ﬁéﬁﬁWPKm@ﬁmPﬁe figure 29 pen.
Fi gure 32 shows another exploded perspective view of parts of the figure 29
pen. 15 EF,JgLQéJf I %ho%;é aé&%&d?&?&eﬁ% Vi 9&.990%% RRE Er@rﬁﬁeﬁd &%gl}fé % &fopgﬁfoglt%n()f the
figure 29 pen. Figure 24 shows a perspective view of a pen according to a
further enmbodi nent of the invention. 1 8 APR 2005 WO 02/ 34549

PCT/ AUQQ D423 s Abdr B tDESCRIr T $toN oOie MERMS BRRERysANIh-OTHER] BINVBOBILS/ENTS

Not e: anjetTM is a trademark of Silverbrook Research Pty Ltd, Australia.
B e e T TR St SRl & BEAILD eccor i ne
pen body 1112 in mhlch IS Iocated a replaceable cartridge assenbly 1114.

The cart rFigger4 sidlk 4 pérspedtisiel @ew afra petdccosdingpd yfudiked Gnbositnght ubthaintentbd. 18 and
printhead 1120 and is designed to be discarded when the ink supply is
expended e st | us or head a e da neM/cartrldge bei ng
i nsert ed fﬁf fﬁ’s B%ﬁm%ﬁﬁym” W%?” &0 pq%ﬁﬁvmgﬁmWﬁﬁﬁ BEEPed as a
throwaway itemw th the cartridge and pen body integral or not end user
separ abl epigitfr6Ehfvs b PlespseiRPliyw dihlen LNgMyiiSLhrtiRNerfiofiiga bEthditehiow t ube 1122
which 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 preferably nade of a

t her mopl aS8YCE shRYk Fgloficard fRr uiraith pEioRERRodgrens PHET IP1FEEBr i al s. Wien made of a
plastics material the tube is preferably extruded so as to have a const ant
crosg s eCﬁI%@mlsws%e;!;peenvmwyfeﬂrpea J&&)rcﬁ%b@a fRMEr BoohiteR 6f thifvend®R hwilifeap bf. Made
of netal he tube may be al so extrud The tube 1122 has a nunber of ribs
1128 which 15 divide the interior of the tube into four separate chanbers
1130, 113Bigwre2P3hovga parpectivarienef the pasof fewp28yriiiedar off | gi dity. The chambers
are fllled with ink. At its sinplest the chanbers all have the sanme col ored
i nk. r ored inks in each chanber.
Wth four @H%%Fgﬁgﬁﬁéiﬁgﬁlt @£5€$%%ﬁe ﬂkz&ﬂkls possi bl e to produce al nost
any desired color using a conbination of Cyan, Magenta, Yellow and Bl acK

( CMYK)  coFige 31rshayis alR€kpbtird petseertve viewt 4138rtsof the fgues29ppr oxi mat el y hal f of the
tube volume whilst the three remaining chanbers each occupy one sixth of

the tube Iylgllré'l ﬁeshov«ls ano%er expiléde%%!erggectgg il U pg'ts%?tYu!: Eg%rebJQ%g:}( i's normally

15 Figure 33 shows another exploded perspective view of parts of the figure 29 pen.

Figure 24 shows a perspective view of a pen according to a further embodiment of the invention.



printed nore than color and so bl ack ink woul d be stored m.g? gBﬁ 130
with the three other colors stored in chanbers 1132,1134 & 1¥3 2005i 1 |
be appr ecj t the nunber and relative vol unes of th may be
vari ed as“ﬁieésal%r‘% Some current desktop inkjet printers ut |¢ﬁ§g&@{1§83
different colored inks in addition to black 25 and, if desired, the tube
may be divided into seven chanbers. The gol ored i nk chambers need not al |
have the sanme volunme and the bl ack ink chanmber (if black ink is used) need
not have half of the available volune. As color becones nore accessible, -
t he pr opoDEiramEDfDasdmR'mmgmgnnfmlF&DMNmeTmﬂyEﬂwmsmand so the ratio of
bl ack ink to colored ink may change. Simlarly, whilst color inks are
supplied in equdlctaMpipt™ e @F’é‘“l‘gfﬁﬁ‘dﬁ"'rbrla‘é‘é?ﬁfﬁmwy“dffé‘lstfql‘ﬁstance that a

| arger supply of magenta could not be provided. 30 The first end cap 1124

i s shapedgtg Qﬁﬁﬁﬁq@#p@%ﬁ@ he ends of each of the chanbers. The end

cap 1124 |ncf:§ges S " 1140 to allow air into the chanbers as
the ink is used Flgmsmoeme\t, aq)r:ryung a&trdmg&eamrale&b&dhﬁéawmeemmas axthegal raf he

i nks-used are, us al , not shown provi ded
bet wlen t RE“EHi™ 'ﬁaﬂ p%/"nm%ﬁgzd ﬁo%?iocat f‘i‘?gceiﬂlg © fraEes pfmbig L ﬁi’i\?@%“ %F ong
the res ped:tllfiwe:lueiﬁanbmwppffhélﬁséﬁ@rrdb &irigl argigppinth<b2 6120s:ndis S@igdieip eckditcarded when
substant i glhy s@%@hs &eeg&kdgi thd Qﬁusfohmﬁscﬁar@aatna ed, m%@&%&é b ;&:&ﬁ%@t gwnays

1178 (see figure 15) which comruni cate the chanbers wt print

1120, bon8&d™fH waevembﬁpmay ORGP AR PR e é“r?dm@f t he
cap 1126. inldgal phbtrhdieadphsbipr ef erably an ink jet type printhead and nore
preferably a m croel ectromechani cal system (MEMS) based inkjet. MEMS based
i nkjlBt s expel i rike ik pupply 6 hemprisalan claehi hellowsube At ehich halysddyt dreatdibpg fiof t he

ink, as cutsraptiliy i k - I ; e.
As such I\/El\c/lIS aléed ?%Eihg%%gﬁ%geﬂyg ?%ﬁregaé%ﬁelﬁﬁdcgﬁgaﬁp? %tgngg,telr %b@%%h% nguch

e
print ers, MEFCRAH HERPEPeTAR QE PG anategils- JEhen adeyd 2t piastice “ggﬂﬁl dedubgtier e
avai | abl epplwely ekitadtd s &ad havEQI‘coastzbef:rbﬁI‘sedﬂ&dEﬁrﬁﬁlal’llﬂijwagsr afe MMy Hel’lkjedh&ﬁ
devi ces a ri refe e.is e to our .e
applicati gﬁsggawaaé?fowﬁ Ww tﬂbﬁ%%e as%eeﬂ%%ﬁ?%ﬁtmgé whi ¢ %Frec’fftﬁscoilrzgglr“% ed
her dBn by divide tae intreier. of thh isbiintorfoun esperate shanbeiel 3011032 hE4 énld 3G Apese TG piovide
nount ed ORgiditf TR ErainBerPirk RLGOwR [HEUAL idQasIt LPERmberd 1 4adthe Binds RELLI G,
control a g %V\?hcont g)ct%r 114I 3. A st%I us. ni 1118 is nmounted on the end
cap 1126 §6% Bt 2p SHFEt 675 Sl PeRFBER Wit [ rdprs aHgvaRRRpinthasg 1)
novemnent ofpotstl ts byptues almpdy adylde8ret] Solcroning @lcbatthabian df iilysg Magenar idlod h4BBIMdK Ch
extend | at@feky yoriRd axially away fromthe inner end of the stylus to bear
agai nst a Iano? 1184 (see figure 15). In use, pressing the stylus against a
subgorat e causesgnhg E&ﬁm@d} rriszolaeé@let; QpRansheNchira) |u@Vt§betJaﬁm§ wiw %e ied ShLiRkd -

The stylu g r ef er abl g ‘ig EA“errgtl g} herm)plastlc
materi ol - St BEEPGHROTY R Gl P oy i e, & AR oo Do i PR B ohete P
of anou nt pidhit<d nra taan dolgraad/so dask 1slomulcf leedizdolchdndert 20 witelie. thrédvitedablotd stredirhe
f1exi bi | |t 1150032 R° deSt Dt msﬁtﬁ uﬁbe§g%rélatﬁ£§mes Qinc-BEN0GSS 1N

the substrate surface. desired the st S ni
subst ant i 5% Yajedis dﬁ%ﬁ?eﬁ?ﬁﬁ fu“zsm deikion ink ey é“”ltqrsr”é"t‘méﬁ&‘f@%% cqlgrpdhinkssin addidiprete blagk
recebve aamimibdsirdduihé QB 1y be Yibidaideb sdviyBabi@tst Bie Yoldrd B8k chhiBers need not all have the

same volume and the black ink chamber {if black ink is used) need not have half of the available volume. As

color becomes more accessible, the proportion of printing using black ink may decrease and so the ratio of
black ink to colored ink may change. Similarly, whilst color inks are supplied in equal amount, there is no

reason why, for instance, that a larger supply of magenta could not be provided,

30 The first end cap 1124 is shaped to substantially seal the ends of each of the chambers, The end
cap 1124 includes small air inlets 1140 to allow air into the chambers as the ink is used. To prevent drying of
the inks through evaporation (the inks used are usually water based} a movable seal, not shown, is provided

between the ink and the end cap 1124, Ag ink is used, the seal moves along the respective chamber.

The second end cap 1126 is also shaped (o substantially seal each of the chambers but is provided

35 with passageways 1178 (see figure 15) which communicate the chambers with the printhead 1120, bonded to



battery may nmerely sit on the end of the end cap or it may lt nP§ éﬂ‘ﬁg
sideways into a chanber in the end cap. 20 Locating the batt ﬁ A

chanber egap} poth termnals of a button or cylindrical ry to
be easilyﬁ%e)nzgjzaed by electrical contacts in the chanber. ﬁl%p‘g?@%tsl%{ﬁtl ng
the battery on the end only allows easy engagenent with one termnal. One
or two wires or other electrical paths 3139 are provi ded which connect one
or both termnals of the battery 1138 with the PCB 1144. A nib cap 1152

ext ends othelfret bel @ nig dﬁﬁlpl?ﬂil’ﬁﬁ,prxptﬁdadilﬁshﬁﬁdablylaﬂmk REBpd dothéhedingld sibi poSeratila 1118
and 25 a r j ch.the fr e end the
Tyl us i BeRRRG e ReRay Sl GRS BRE: W0 AELLED i lf el W et ¢

pri nt headaciup@g rat é)@pét hejatirlg of ﬁ@t{tbhs tunentbypeadtby m@stbrélmwpt h@tes@toytrtnﬁy mﬂbab!eThe
cartri dgeAMutﬁMEMsrms%a fnk0R 8 b Rwk B wR PR NN éeqn:]sgre@t@gucﬁ EWr@Qhﬂ:Mleesatﬁé?n by
one Q@r resilient snap action ar 1158 |nt e%lséﬂbe formed on the nib

cap Y152. atWr‘éYe OF ¥& NPRHERtT 47 vigeh 38ery &vadgd lPP‘é‘I”)}S lirpristh 7 upyrestanding ‘E&FW th
bot h t er ninkgdt slevices ehdnétiddc af faapmivectiomeWs hiet th @uRGafer Ul dpplitabiens Cladckdt iNdg e

need not JPs.ekher W &@g@gge%g)%gg%ghggggy%éy Where only one termnal is

connected to the he pen y my used to provi de the path for the

other term nal, 19 i SMidiERR%d] nABS a0 thlnMbEth LRIE n@edfcﬁ&ﬁb&w(peﬁ) the
battery nount ed in the closed end 1160 of the body

(g grbvges a term nal
1112. 14 B%WFIB%C%E‘W‘E"W@W%C?W%H Punctl onality reqw red to control the

pri headls an on/of f . sy tch and cir ontr o I|n the in
act ngtors. The POR'&" tH? BIPRE % T R ?I%éﬁ%ésrto Gpe tOh% '%gag‘fi'ﬁ‘tt ?tlc(ﬂ"la‘ia
ci rcui t r ympgmenthxijl nh}'eetentazétheatlnﬁr@ 1iThie C@Wbﬁ)‘iﬁfby mgtabzhms H4prEfhemiziyl lpterally

contr ol | eghaSQaiiy by mstk the %nQQL&’oF@de@ﬁ}ﬁ?Q bedREIhst YGnaSil y4| &8 ﬁmrpls) Sn RESR&8F:; ON a
substrate, Pressin us against a substrate resul in a conpressive

)
1 6 APR 2BB5YIH: %‘?4%2%‘“&6%“/5%0&3“631%% to hggd f‘tﬁ‘r "ﬂ'@“’t fhe f‘h‘és @tfif‘lat}s“i’ﬁ Sls‘/lusvh
t hi s enbopiefmbly farhdddy g tidntn®lding ofMenepidstiohatérb msdt plelaablaAckt. IT@Is @ladcht is

Swi t1(5h maxrpipﬁl a%ﬁ}(&-\/@to?gnogﬁ. OtSHEn {B‘&;é%@ﬁ&tsom %ed%?cﬂ% tﬁ?usgrhﬁ a&c@rm Ith%%l%:'ui\nll ly op rce

or by ot her ans ere e stylu stanti a novenen

the styl udepviys rib pggpppedatena prvd apawt olgpughpess die spletrﬁmurfef\statf Hestdethe sTyhes rﬁhce
and pri nt hegasd meéd tkisitsintiiBynob@vdaRhiiBeRAL | y connected to the battery or the
pen may be 5 provided with a separate "nmaster” on/off sw tch. Provision of
a master on/of f ThevfitsCéndaky) OM8 it Mepedl Sereced @ als@ll tahtenmeﬁyimdmr gpaGiteHLIS. M

node, es uc tt@l‘? nIa? fnergl 911 8}4 thhengotttEe"echag gF 1? SQ' b%fmsgteg ?’5&8?& 9 Etgr%&l izn%%e ené( Qaﬁ -

devi nmechani sns t 0 ‘'ensure no

wi | B0pe e%c?ﬂﬂ%ngrt@olaatteax Bre. Chwt?err@atthﬁé@le tergingiof advequtrqrdém#rgfpléngtteentp bg m@ﬂw t hat

the pen iengped fE?-ﬁ:&BtH:ay coxﬁHats in ttﬁ&&:hﬂﬁﬂeﬂtl\}f@@ﬂ 31ﬁi'ng ReBhafidry GMittler dd Ofly ROEWE easy
turns of f nmost of the

pref er abl inclu e CI
el ectri cal™% e'r“?:nﬁl‘”gmteste §D g t‘f) % Ft”é/ai%ﬁesg AHRGOERL VB FEchi b
resul ts i ereonkrteteniols of the tatere | 188 witl tbqaﬂ’C%yétt ens and printing. Being a solid

state device, the delay in comencing E)I’I nting caused by changing froma
sl eep node to arf WP E25HeREs i the dhdeagd | dniintheasls! 120, BCH bl4f prdgtylue bl [ BB apd

user5 | f idgpefpeni isnel Wtﬁ‘fiﬂSd RrolDi A IRERS btﬂ.gl 18e i tE@styhﬁlehl%pr@Ebts The aperture
above o spaErerLlr T s S AR sEEMon bR K ppyl Pl e TR R ooay

1112 is not Symﬁ%l& 'édrt?]@‘ée lq'f'(g :s' ﬂgﬁﬂo%géjm the Penoe\ébﬁj?ﬂz\%t} chnﬂed in place by one or more

resilient snap action arms 1158 integrally formed on the nib cap 1152, Where the battery 1138 is securely

mounted on the end cap with both terminals in electrical connection with the PCB 1] 14, the cartridge need not

30 otherwise engage the pen body 1112. Where only one terminal is connected to the PCB, the pen body may be

used to provide the path for the other terminal, via switches if desired, in which case the free end of the battery

engages a terminal mounted in the closed end 1160 of the body 1112.

In a monochrome pen the minimum functionality required to control the printhead is an onfoff
switch and circuitry for controlling the ink jet actuators. The PCB or the printhead itself incorporate the
35 control circuitry for the ink jet actuators. The on/off swilch is preferably controlled so that ink is only ejected

when the stylus nib is pressed on a subsirate. Pressing the stylus against a substrate results in a compressive



15 finger grip 1162. This finger grip 1162 encourages the u m%%ﬁﬁ t he
pen in an orlentatlon with the stylus nib 1118 above the pri 0.

However , tation of the pen is not critical and t
conflgured so t‘ﬁ}gt the stylus nib will not obstruct the g’;hﬁm%" |n812 from
the printhead to the paper at any orientation, as showmm in figure 7.
Figure 7 shows the stylus nib resting agai nst paper at three different
orientations, indicated by 20 nunbers 1164, 1166 & 1168. The path of ink
fromthe prk i?lt'tlhe%@dxs b5, Tn Mk eﬁ‘aﬁbcﬁndenb%s Ird'sﬂfliemlﬂo?r@nenﬂﬂ’pl&l‘styﬁlhﬁﬂthetorﬂaiﬁAvilfclepﬁ}&&eI’lt S

an orientation h t us . ni rinth ad whi | p eet
1166 opr EUARELV Sl e i A TR s BIE S B BOBePE TRt ARG,
Paper shewbsthitl:88 fixedpresent o tantylos tierbbieiohe wtpﬁhftmelssl@t;avajsble nib to the side
of the printhead. As seen, the stylus nib does not obstruct the path of the
ink to the papefheRCExmg prighepdritcaitry BR, bepsrmpegi conseiehig s batteu tlieiPgyEayIbe7 2
simBar tgohidatvitof sehir@tRiStert oﬁl&f Sviex eRPitiot ﬁ&ﬁnait&%nﬁﬂﬁﬁltfeh ﬁigﬁs flosr 16 de the
include a battery The cartri

e i subst an d nt.ic to
the cartriddb ”faflij‘l?r’%%ie Su‘ﬂ’&‘sg’ éf??d”’@&n?"ﬁ]éscr 'é?rga 35"??6 Oréarmz 2 edfwfel 8 Wi t h
t he same mmdnems mayl he usgdh itnenghiré fiee promicesf the pent hatlli@ndxnm;sd kter Wieg: thers sl e
plug and Jaﬁ]ae £ Pl bith 8 theen E‘E&%ﬁn\éhd}%@ tp@I%rrnal@aa or b afégihgrmethtpme;a% g‘ S no

el ectrical con Ion or wres extending he cartri
1172 is i Wfl@ﬁd%‘éf!’ﬂ?iie s cirgyity whish g Al ”&Rﬁl"&ﬁ‘"’ F‘ﬁ‘iﬁ’l‘ﬁﬁ%%“‘té“’p“(‘if}%ﬁ“‘ Ry eever
ei ther a Beshait ey @ refuliin@akeEniTaidteicaiical Htendod yrinihg. Baig pelid itae Hurdtes
e ;Cgre' Cale B2 n;;ﬁ%mmé,%c{?grgm ARLAGH LN Gaithol E?Tase%gedt%%é%g‘gmgc i &,%mys 1116
a diff erlerbe unotigt! hy a Titpe IHtae parigehidep atm@wpeqnsuma%ﬁvm seh sﬁa@samlc@ﬂmef ébﬁn this’
rechar geafhg, Jaam@dkbﬁf R Y on EHSInE RStk hdeaSpRred @Fabldy 1 ncl ude identity
informati on hard coded or stored in non-volatile nenory which identifies
one or nore theaebar sa&tlﬁﬁglsésu(&:i o pénfved,cial & ntgenmaitalbutisstaans ploeided Wit 2

car HBI dg eﬁrgf:r anp %Ordu d& f‘{nﬁer 01‘1}% 1(85 en% a%atggs:ﬁhquet tothglg g%f:(d 13"!:’1'{%&%&}:09 wﬁH thclf gtﬂﬁ nib

possibl e, e car es may in e circurtry
moni t or i nétlB atievd thypaintheddr] 1%thﬁt¥ﬁalhmlpﬂtﬁlpﬂ pighe ngeis @eticrifrg! aphidppea it CP‘Pﬁ%“fPFh%) run

out. Thi sybifeQfMBLib Q1 fFRYbstLt hBHE of AN Bbh &QFﬁntﬂeﬂi b AR pRRINt YdydridnhBor; @REAEL S ON
the PCB 1144. ,&Iternatlvely the pen controller decrerrent a calculated, 1 8

APR 2095 W26/ 34549 PCT/ AUOQO' 01283 -11 assuned or cartridge supplied
initial ink vol Iune L nt r 0
ll'-! the st us I‘rlb reft wg Q%a]lmt n% Bg aP fhred d%fefel]porlfgﬁgmxs [nglflétenlebg t he

cartrldge may S ore e | n| N NON-voOo
pen 2Ray emmbaetiléﬂhiléﬁ ferif e Mesetobiof i Gom ok eindecad s idigeled Hian | TAdareastestiliffe | s

{/ﬁ L alleﬁgre rIJAh@ af ea&kaa&l e me a{yms 'nﬂga%ovftheb intheddChialsi MBdrYencet UIFH repddtisCA.  PEN

with a hui |ca i n evice iS S
figures QO%Ht’OTO‘P thﬂ‘féty e p® Eﬁ%t‘lﬁg adb‘(g) elg? H’ﬁgfgf)?' Onﬁm??ﬁ‘éggl 'g ?’iﬂ'l'sdl ng
1204 and aibforipside mﬁthdprhngxezfdzﬂﬁseenﬂhestp@mlbmwowéwctahmﬂhtof ihdigleto 12@Q&et d4eny same
as shown | lne{tliogures 1to6, i.e. aself powered disposable cartridge. The
pen al so Inc es an optical sensing package 1210 which conprises a PCB

12125and an 0ptFlg§x€|8 shRlsdichgidde?ilid sidhilke toRkaBorlilds | B0 HElfShad the LABGR dE&RASOT
device 12 ilﬁecslude a blatlte Y. Il‘hescarl“tlrl;r:lcgg 1scri>t grl\wse su%stantlally identical to the cartridge of figures 1 to 6 and so the
same parts are identified with the same numbers. The main differences are that end cap 1174 is a simple plug
and has no provision for receiving a battery. In addition there is no electrical connection or wires extending to
the PCB 1144. The cartridge 1172 is intended for use in a pen body which includes a power source, either a
30 battery or a wired connection. The body of the pen includes electrical terminals for contacting with the PCB
1146. The ink supply 1116 may be the same length as that of the self powered embodiment of it may be a

different length. The battery in the pen may be disposable or a rechargeable type battery.

The cartridges preferably include identity information hard coded or stored in non-volatile memory

which identifies one or more the characteristics of the cartridge, such as whether the cariridge is a mono or

35 color cartridge, the maximum width of line possible, ete. In addition the cartridges may include circuitry for
moenitoring ink levels in each chamber or for detecting when an ink has run out. This information may be made

available to the pen via the contacts on the PCB 1144, Alternatively the pen controller decrement a calculated,



10 processing chips 1220, radio transmtter chip 1222, di Sp|_ﬁﬁ LEDs 1224
and aerial 1226. The aerial 1226 is connected to the PCB 12 WPR #0be
1228. The EQE ionally includes an accel eronmeter 1230. B?;er sensor
devi ce 12TP néaa %e responsive to a narrow band of el ectronT:lgf’lAlﬁRM(fzs3

wavel engths or to a wide band. The light source device 1218 emts

el ectromagnetic radi ation at sonme or al{q.0f the wavel engths to which the
sensor device responds. The image sensor device 1216 is preferably
conpris EChs@ﬁe@ﬂﬁ:mﬂ[dgmﬁ}ﬂle@h&ﬁigﬂ( ﬁﬂlhtﬁhl&;dnld.\ﬁludle\isi lﬁﬁsng(o&ﬁa) InGihe OMOBe camige:
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wavel engtChSmdgﬂ'kvéenlthegmrldsaoumﬁdlsd dhid eiaplagfbe Calﬁf@ﬁsfeleﬂWhyveb'e“dlplFboW@ed wi th one
or nore filters to filter out unwanted wavel engths. In sone circunstances
it may be desirable to have a first set of inmage sensors responsive only
to infrarZNWHFENEPHN and a second set only responsive to visible light.
Simgarly it may h w&l]easaaln gﬁlcslqerleﬁg e fsisfoSdin ﬁgﬁes@ and mgme pRPH06 B 2 BhdyCh

emt 20 only to infrare {ation and a second set which emt only visible
li ght. O Hhefing b0Bi archessipAsldine 1t & fgrtiplding 1806y Sheshep |1 &00-4153F 4 R idge 708 denpy
be responginy & sh@niDiigret hats, tenosellpacsedafsposduebeagi hs. I n our earlier

appl i cati ons PCT/ AUOO/ 00565 (docket no. NPS001), PCT/ AU00O/ 00560 (docket no.

NPPO01) and PCTITH /400 56Rddsdoipidal sosingNRIGS2I2 | vehinavenpdics ¢l ReSelt laaglyat em
referred Q. f%oR6k H@Qﬁm\%gc b b %luugeﬁ ,ﬁagp %a]scfr %wc%eﬁ% raql htrmsrgel Qi 1Aags

pri nt ed onto paper X unctionality of
t helRet pagjecession CHPSSJ@%?@@ tiﬂhmbtt?r chig %2%4*8?53()[7?1?%1&?? 6‘}‘? aarﬁéj 12%6th€1a?f€b’c 6E§e a
net page pefnedkd b tie PGBOIIM @k Iwabllmn'afe lPCBg)ptﬂddﬁl[?tuhcﬁlﬂes ab ia@hlrometrt 1D 8 Tbyxmhgte

| i ght source devi h tics mol din 14 . to0 lens 1232
and t hen o device & )é e respor%we ' 1;Danr gggfc\t/rgxaagge ic Wﬁve%nétgssor itosa \6'&? gaea. by
the opti cghemghtdptnq dz@ﬂﬂ&»envhelemmg@ehcsremlerr atdwmeil othgwavpipngthe tor Whighghear e
rrul tiple lhahievBOMIEERS T8Y inlaFRIRSRAKOR S is ﬁr@@map& SselBf b &gndrmhga%ﬁp:éaeam
gnbl ners and splitters and FllteLs as %rﬁelq ﬁte The Igé ably
par of t FECHAERILT TMOSIREe STt Ko [BPIGAYCe 1A PR 2bu EomRHeod SEE O 0‘*1
t hr ough whhichhenlit efpaionpasteadifitfoom ardr more plraelapt ive slangthsd TegighiXbdtces TRisimage
aperture ljrs% %rbgw rg?dec?ﬁ{tﬂ (Ql@gr 19&«3 hllﬂa?s tl) ﬁlcfeK \ﬁfLm\&FtEc?ﬁi\@ileng&'é Ipyomt: @i?cuﬂgtﬁl\ééﬁl' on
subst a

of materia ntia transparent to use

sensi ng dew keeesybla pigve a"rﬁff@ SF*eBlm%e FABYPFSt TESgOiNe @Ibfpgﬂf@rzszladia%ort ﬂﬁ'éaétﬁ sﬁFfs

mol di ng  1&0eWohshe tdMasideRdhalsingsiien Ghaf\ga deﬂraﬂle & 1ate a Bt sélﬂ:ﬁ’ﬂlgiﬁ B@VM@Q whidh dnfe

;'I EEEQ OSUI‘ f talirﬁ%regﬁgmgog%gcg% %ec?r:{rlg ag qu%lb Srgl %mly v1sr:]l§e F %hﬁ% T con ma 10115 f %vla‘lf %2%%9' nEI'(I‘)]e
front m)l gt prgsitllQe the devae gimaly réspensivto triges ﬂbtﬁdfybﬁE@T WReBIESHEET ( Rul e 91)

| SV AU 1 8 APR 2005 WD 02/ 34549 PCT/ AU00101283 -12 nolding with a snap
fitting (not sh&vay caisnanglicadens HC?/éH@%%OSﬁSZ@@k%PO-tN%’éo%ba(}T/ﬁg‘PQ{ﬁ’%o (dooket naen
PCB 1212 Nermgaoss PCTV@UO@(DIiS&I:(dSckMM N@foosz)am havel @igc1d36Ba dybdd réfarell @€ & negagoner
fromthe bﬁltter1 carrl t.he tr| onthBJB theoeratlon of

and to.,c
the print KES4™ fYLdff)a p@on Sre(% &t V“cfﬂﬁe Bt P‘H’g: ﬁé’a‘a pépgbgfﬁl%l ! Ay BT U i%n and

t he2 functionalily of the netpage pen disclosed in our earlier application and, in effect, be a nctpage pen with a

controllable marking function.

Light emitted by the light source device 1218 is guided by the optics molding 1214 to lens 1232
and then to the substrate in use. Light received by the lens is guided by the optics molding 1214 to the image
sensor device 1216. Where there are multiple light sources or image sensors, the optics molding includes beam

30 combiners and splitters and filters as required. The lens is preferably part of the optics molding and the front
molding has an aperture 1233 through which light passes from and to the optics molding 1214, The aperture
1233 may be defined by the lack of material or by the provision of material substantially transparent to the

light used by the image sensing device(s) 1216,

The PCB is mounied in slots 1234 in the chassis molding 1204 with the aerial extending in a slot
35 {not shown) in the upper surface of the chassis molding 1204. The chassis molding slides into the body
molding and is retained in position by the front molding 1206. The front molding 1206 is a snap fit in the body

RECTIFIED SHEET (Rule 51)
ISA/AU



processor and will be discussed in |later sections of this 3ré E g
CONTROL OF PRINTHEAD Figures | 1 to 13 show a pen 1250 acc HE il
further e i t of the invention. The pen has a S|npl ody
1252 in mﬁﬁgﬁkgﬁglnk cartridge 1114 is received. The cartnéﬁgﬁwﬁEﬁanay be
a nonochrome ink cartridge or a color cartridge. The body 1252 includes a
PCB 1254 on which is mounted a processgy_ chip or chips 1256 and a

potenti ometer 1257. The potentionmeter is positioned to |ie under the upper

10 surf acgol@hg #itea mgms;gﬁ& ABGh) |e§ga£ﬁ§11ﬂe&5@d2§6%f% beagt zﬁcﬁcﬂﬁé TR deH @B 112@8
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print hea Thi's may e anount of i nk deposited, the width of the
| i ne produced, the color of the ink deposited 15 (in a color cartridge) or
any gt hercaitrkol btdvrud® mentioned earlier the cartridges may include
information which identifies one or nore the characteristics of the
cartridge, suchFiguresHde hshow heend 2i0tapdoriye 4 sfudbenempodiment efdhegnventinn (Tt prydas t he
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way of a sticker. I nc transparent area cent the
slider 128y tThff%%hmmuéqﬁ C‘t“ﬁ’é‘ Patsd 462108 cnasesfoatpdy ld46 cfﬁlagamﬂ@rlll"rfs featite, a
col or cargowedgerowbasehesndeadquioput may be nodified may have a rai nbow
stripe at area 1268 which is visible through area 1264. The user can sel ect
any col or ner el Fhdyotentidniettt dgappbleofsiijucer ok2b58acsistichbithe ink desiled Methd @obhetds

adj acent 116 thRGH) beHl ALt il alIBAG RN HAR 1L §Hadl Mé(go?op})ﬁhe%%b&ﬁedw dth

can Bave a wedge representi n 'The wdth extendi ng axi a I ously
ot hé attﬁ“iacfel%%aﬂa‘?u@ OIéEyn%fP it e. PRINTHEAD AND STYLUS NI B F| gures 14 and

15 show i n detail referre arr enent thead and, stylus nib for use
inthe cartridg® %@ neHigE ¢ fﬁaét“ﬁ% gg’émmiu Eff”i‘%ﬁ“ %Q‘ ﬂ?\*ﬁﬁ?@&e PP dhe
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pri nt head F150 1" ABE S0 SB iR aHs A o Fueibedy Rebb b, B Siss 1% Brous
which the area 1268 is visible. Thus, for instance, a color cartridge whose color output may be modified may

have a rainbow stripe at area 1268 which is visible through area 1264. The user can select any color merely by

sliding the slider 1258 so that index line 1266 is adjacent the required color. A mono cartridge with adjnstable

25 line width can have a wedge representing the line width extending axially. Obviously other attribuies are

controllable,

PRINTHEAD AND STYLUS NIB

Figures 14 and 15 show in detail a preferred arrangement printhead and stylus nib for use in the
cartridge and pen of the present invention and as used in the cartridges of figures 5, 6 & 8. As such the same

30 parts have the same reference numbers.

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 includes
four ink galleries 1178 which each exit into the recess 1176 at ink outlets 1180. These putlets communicate
with ink inlets 1182 of printhead 1120,



The stylus nib 1118 is nmounted in a slot 1184 of nib cap 11 :&g held in
pl ace by surface 1190 of the end cap 1126. The cantil evered gr R12005 bear
agai nst | and bias the stylus nib outwards. The f on 1186
of the sts{lﬁosﬁ%?@ is circular in cross section but the baci&g%trﬂ@%;n%ll%
has a flat portion 1191 which slides over surface 1190 of end cap 1126. 5
The stylus nib includes a slot 1181 whj extends obliquely along the flat
surface 1191. The printhead 1120 includes a rotary capper 1183. The capper
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ej ection devices 1310 fromthe ink inlets 1182. The |ayer 1308 is al so
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of the prin ourth radial line of ink %I{%ec i on devices 1310
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30 fourth radial line of ink ejection devices 1310 is connected to the same ink inlet. Ink ejection devices
connected to the same ink inlet consiitute a set of ink ejection devices. The ink ejection devices 1310 are
arranged on alternate sides of a radial line, which results in closer radial spacing of their centers.(Is there any
other reason?). The twelve “lines™ of ink ejection devices 1310 are arranged symmetrically about the center
1300 of the printhead, at a spacing of 30° It will be appreciated that the number of “lines™ of ink ejection
35 devices 1310 may be more or less than 12. Similarly there may be more or less than four ink inlets 1182,

Preferably there are an equal number of lines for each ink inlet 1182. If a single ink is used in the cartridge the



Preferably there are an equal number of lines for each ink JB% Z@ 1 If a
single ink is used in the cartridge the 1 8 APR 2005 WD 02/ B45 R 005
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t he cause a blockage. The apertures 1318 are preferably formed in the capper 1183 using standard semiconductor
30 etching methods. In the embodiment shown each aperture is equivalent to a series of overlapping cylindrical
bores, the diameter of which is a function of radial distance from the capper’s center 1300. Alternatively the

apertures may be defined by two radially extending lines at a small angle to each other. It will be appreciated

that the outside of the capper moves more than the inside when rotated so the apertures need to increase in

width as the radial distance increases.

35 The capper is substantially planar with eight legs 1322 extending downwards from the periphery of
the lower surface 1326. These legs are spaced equally about the circumference and engage in corresponding

slots 1328 formed in the peripheral edge of the upper surface 1329 of the upper layer 1308. The slots are
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color ink ejection devices arranged radially and this présents 25 problens
in supplying ink to the ejection devices where the different color ink
ej ection PeniHEeSINAPSssaGEwss| eaved. I n conventional printers the ink

ej ection devices are arranged in parallel rows and so all the
The printhead has the different color ink ejection devices arranged radially and this presents

25 problems in supplying ink to the ejection devices where the different color ink ejection devices are
interleaved. In conventional printers the ink ejection devices are arranged in parallel rows and so all the
different inks may be supplied to each row from either or both ends of the row. In a radial arrangement this is

not possible.

The rear surface of the bottom layer 1302 is provided with four ink inlets 1182. These inlets are

30 oval shaped on the rear surface for approximately half the thickness of the layer 1302 and then continue as a
circular aperture 1340 through to the upper surface. The rear surface of the layer 1302 also has four grooves

1342, 1344, 1346 and 1348 located in the central region. There are a number of holes that extend from the

grooves 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.

35 As mentioned above, there are four ink inlets and twelve lines of ink ejection devices 1310, so
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25 the respective control. A further variation provides a display which outputs numeric values of HSV or text.

The display may be omitted and the user merely rely on drawing a sample line to obtain the desired attributes.

The potentiometers may be linear rather than rotary potentiometers.

It will be appreciated that other coler control models may be used. Instead of controlling HSV the

potentiometers may control Red, Green, & Blue (RGB) attributes or the relative amounts of Cyan, Magenta

30 and Yellow (CMY) inks deposited. The pen may be provided with an ability to allow the potentiometers to
change any of HSV, RGB or CMY.

Color controi via cycle buitons

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,
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25 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 buttons 1456 and non volatile memory (not shown). The
30 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
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25 . current color/texture for drawing/painting
current line width for drawing
. current brusk for painting
first few words of current text selection
image fragment of current image selection
30 . URI of hyperlink selection
. pen status {(power, communication with printer, etc.)

CITOT Imessages

RECTIFIED SHEET (Rule 91)
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15 The molding 1484 includes a recess 1488 in which is located a movement switch 1490. This switch
is sandwiched between the molding and the PCB 1483 on which the image sensor 1486 is mounied. The
switch 1490 is normally open but is closed by a compressive force. A lens molding 1492, which includes a
lens 1494, is slidably mounted in the end of the pen and bears against the PCB 1482. The molding 1492
includes a stand-off ring 1496 to prevent the lens 1494 contacting 2 generally planar substrate. Light enters the
20 lens 1494 and is focused/directed onto the point, line or image sensor 1496. The lens molding 1492 may be
pressed into the pen, compressing the switch and causing it to change state from open to closed. On release of

the compressive force the switch urges the molding 1492 outwards.

The color of the line produced by the pen may be controlled in a variety of ways. As mentioned,

the controller chips 1479 are capable of storing a number of different colors. The color to be printed may be

25 selected from the stored colors by use of the control button 1478. The selected color is displayed on the color
display. It is also possible to sample and store custorn colors in the memory using the image sensing device

1474. The user may “click” the image sensor 1474 against a sample of the desired color. This causes the

switch 1490 to close and the color detected by the image sensor 1486 is passed to the controller chip(s) 1479.

The controller chip then sets the color to be printed and displayed to the sampled color. The user may change

30 colors by “clicking” on a different color sample or by using the control button 1478 to select one of the stored

colors.

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

preset time, such as 5 seconds. If the button is not pressed the color is treated as a “temporary” color and is not

35 stored. The mermory 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
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switch 1490. This switch is sandw ched between the nol di ng é R

1483 on i mge sensor 1486 is nmounted. The swit

nor mal | ngdpe&n}%%? is closed by a conpressive force. A Ien%ﬁﬁaﬂ%ﬂﬁ;ﬁﬂ%
which includes a lens 1494, is slidably nmounted in the end of the pen and
bears agai nst the PCB 1482. The nol di ngogl492 includes a stand-off ring
1496 to prevent the |l ens 1494 contacting a generally planar substrate.
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25 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 atiribute set just drawn is set to the “current” attribute set on “Jift
off” of the stylus nib. If the user presses the butfon 1504 the pen continues printing with the “current” atiribute
set, i.e. the line just drawn. If the button is not pressed then on “put down™ of the stylus nib the “current”
attribute set is changed to the next set in the memory and that new attribute set is printed. By drawing lines one
30 after the other the pen is caused to cycle through the available attribute sets. The attribute 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 attribute 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

35 may cycle through afl members of all groups sequentially.



10 Figure 34 shows a pen 1500 having a pen body 1502 and a rﬁB 3?5&85&5
cartridge 1114. The cartridge nmay be a nonochronme or four 0 0 i dge.

The pen bgﬂyozi,iggigude_s a control button 1504 and an indi COA %qzssThe

i ndi cat or e a single or nulti color LED assenbly and nay be Separate
or incorporated into the control button. The pen includes controller
circuitry for controlling the printhead21120 and non vol atile nenory for
storing attributes of the line printed. The pen has two nodes; a first node
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Color texture (flat, image, procedural)
Opacily texture (flat, image, procedural)
Nib shape (2D shape, 3D shape, orientation)
Determines stroke width
30 Determines “'cap” and corner shapes
Varying style with
Time (speed)

Stroke width



nmotion. The Menjet printhead is mounted behind the roller. It prints onto
the back of the roller, and the roller transfers the printéd iARR® gt o

t he page. cl eaning station cleans any ink off the t he
roller arlt%)e}a;{lﬁt%‘bhas contacted the page, so that the pri ntpﬁdeig%&@ﬁ]vlvafs
prints onto a clean surface. The printhead reproduces a contone col or
image via dithered bi-level CW or CWke .The stylus can be programmed to 10
produce any col ored, textured continuous |line or paint stroke. The rate of
printing is dictated by tbpgagperdusf novenent of the roller relative to

t he page. This can be determined in several ways, e.g. fromthe actual
rotati on of the roll 8pagce @rlulliyg @@nttionuousl y i magi ng the surface and
detecting novenent in the same way as a second-generation optical nouse,
or by sensing and decodi ngRavésd’ imegs of a sel f-mappi ng surface. The stylus
can al so be switched into _non-narking node, obviating the need for both

mar ki ng and 15 non- mar ki fgrefkels Painthe user can | oad virtual colors,
textures and line styles bn%o t he universal pen fromprinted palettes. The
stylds can optional Iy i ndP88fE ™ ts current settings via an LCD or LEDs.
STROKE EFFECTS The pen of the bresent invention is capable of many varied
stroke effects. Sone, sucﬁ as color and 20 line width are independent of
time and position. QO herspguaReas printing a dotted line a re dependant on
time and or relative position of the pen. The figures 9 & 10 enbodi nent
optionally includes amcaggel erometer array. This array nmay be used to
derive the relative position of the pen as it noves over a substrate. Thus
a dot - dash line nmay be dnaffn with equal |ength dashes despite variations
in pen speed. Many other effects are also possible, these including: 25 30
StrdRe style Col or textur&peifiksyle/cymsgigele procedural) Opacity texture
(flat, imge, procedural) N b shape (21) shape, 3D shape, orientation)

Det ermi nes stroke wi dfif Deternines "cap" and corner shapes Varying style
with Tinme (speed) Stroke %%Ethaée 10 15 20 25

Force (“pressure’)
Stroke width
15 Opacity (airbrush)
Simulated physics of nib, ink, paper, brush, paint and canvas
Transfer of ink/paint from nib/brush to paper/canvas
Striated brush stroke
Layering (stroke on canvas and stroke on stroke)
20 Diffusion
Viscosity
Mixing
Kubelka-Munk color model
Simulated lighting
25 Light source direction and color
Color physics of media
Layering topography
Examples

Pen



WO 02/ 34549 -22 Opacity (airbrush) Space (including ori e%ai% "Reveal "
I mge "Checkered paint" Dashed |ine Rainbow colors "I i)

Location Specific style/current style Tilt 3D nibl,cdn[g Far.ce
("pressur%@#r&&e width Opacity (airbrush) Simulated phciageomisa

I nk, paper, brush, paint and canvas Transfer of ink/paint fromnib/brush
to paper/canvas Striated brush stroke.bgayering (stroke on canvas and
stroke on stroke) Diffusion Viscosity Mxing Kubelka-Mink col or nodel
Simul ated |ighting Li ghtipsimur ce direction and color Col or physics of nedia
Layering topography Exanples Pen 16 APR 2005 PCT/ AU0O0/ 01283 1 8 APR 2005 WO
02/ 34549 PCT/ AUO0/ 01283lligraphy

Pencil
Graphite
5 Color

Charcoal
Oil paint
Water color
Crayon

10 Pastel

In this regard reference is made to 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. ARTS2).

MOTION SENSING

15 The embodiment of figures 9 & 10 optionally includes an accelerometer. This accelerometer may
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 2 rolling ball in contact with the substrate.

Absolute positioning within a stroke is more desirable. The pen of figures 9 & 10 has netpage

20 functionality -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 positioning within the stroke without decoding the

tags. Absolute positioning within the stroke may be achieved using 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 detecls 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 aver the relevant portion of the page.

COMPUTER INTERFACE

The pen of figure 9 &10 is netpage enabled and has two way communication with a netpage server.
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earlier aprdpoakiPons USSN 09/ 112,777 (docket no. ART24), 2,797
(docket No ART30), USSN 09/113,091 (docket no. ART47) and ﬂl@?&h@%ﬁ 3,054

(docket no. ART52). MOTI ON SENSI NG 15 The enbodi ment of figures 9 & 10
optionally includes an accel eroneter. Tdjs acceleroneter may be used to
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controll euletwitlaanﬁeuqsa@e application to mark a net page surface. The user
noves the pen over the page. As the pen noves it detects tags which enable
its absol ute poSPrPErraiey thke pragerrteodypiraeh s @PﬁédDE%@iu%gbag@“:% range
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15 CONCLUSION
‘Whiist 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
substrate. The invention includes devices which alter the substrate, such as thermal printers and efectronic
paper type {e ink} printers, which change the state of electronically changeable elements of a substrate. For a
20 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.

Tt 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

25 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

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

30 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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is possible to control the attributes of the marking device fr BPReﬂﬁﬁge
application. For exanple, the user may pick a color, a palette of colors,
nib styles or line styles and downl oad these into the pen's nenory. The
net page tags may encode a function or |ocation; the pen may have stored in
menory fumesi ons, 5 so that the pen can be controlled by sensed tags

wi thout the need to revert to a netpage server. Location code
interpretation usually needs to be carried out by the netpage server. The
net page systemincludes a feature refe2s€d to as "digital ink" whereby the
systemrecords the path of the pen, to enable recordal of signatures. The
pen of figures 9 & 10 provides the aBL@hty to also record the "style" of
the digital ink. The pen may transm St he net page server information

r elbat i ON 10 ONeA@éricps ©r 4. fonhd Edlrtbc:jkE Q%lu&lfxg 1 hemy ii&iepixased%mﬁ}gr&%ﬁe%@&%?_ on the
substrate e s inc ut..ar.e not mted to col or, i ne
W dth and TTRE Srok R A e e el BB R o
range ( DEES!arabitgseHfem® | ong range (CDMA, GSM radi o transmission, via
a lodal relay (Bluetooth to nobile phone)or via a tenporary or pernmanent
W red connection. A tenporary wired connection nay be useful for
downl oadi Ag an Eifrciriideeghglaip § Srthet Bl@@EERISI2Bz WSt t he i nvention has been
described with reference to ink jet type marking devices, it is to be
understood that the invention.is not limted to ink jet type devices or
devi ces whi ch depRQgi [ bstrat e, Lnvention includes
devi ces mgich alter ?°§9%%%§?#§?§%g§ﬁ%ﬁﬁﬁgmrﬁgﬁﬁgﬁgﬁffﬁ¥%§§e%ﬁﬁﬂgré%troniC
paper typé®fe ink) printers, which change the state of electronically
changeabl e el enents of a substrate. For a 20 better understandi ng of
electronically active inks, reference is nade to US Patents. 6,017, 584,
6,124, 8514. 6, 1R cBBifge oBaldlid © AbiBBincifiink A BosthidBseABiln Qs S Dariv@blsitizingned to
E Ink CorQﬁ&ﬁhﬁ&ﬂhe$ﬁﬁa&§Q%§§%S of which are included herein by reference.
a

It wll be appreciated t i | st the enbodi nents described each only

i ncl ude sonme of the features of the invention, sonme or all of the features
disclosed in two or nore different enbodi ments nay be conbined 25

t oget her . >The pFeseahides ofichin P dnthitashides a fdesersiroddth widsdy tieabapresioetoicd a

pr ef B r edaprdaedibd @it nignd nunber of specific alternative enbodi nents.
However, it will be appreciated by those skilled in the relevant fields
that a nunber of other enbodinents, differing fromthose specifically
describeds wll_also fall within the spirit and scope of the present

i nvent i on® AccoParHgfsy of sl4im ¢fiyther fnghudivgcre polpibuich andivherchidhe onlpB mitcbia irsd not

i nt ended tocralfen”3@itel ipan tegdhetdf ntoketha peRédbtminedriahht roe RdoSer@R S ke RERs b o he
present SpRGdatdneAldrOan abRGk-Heli-A ' rated by cross-reference
as a rop??ate. The scoBe of thgmgﬁggﬁﬁﬁ%ﬁﬁ%gggiﬁg limted by the attached
clai4s. 1 8 APR 2005 '

7. ‘The cartridge of ¢laim 1 wherein the printhead includes a capping device movable between an open
position, in which the printhead may deposit ink on the surface, and a closed position, in which the capping
device blocks the printhead from depositing fnk.

25 8. The cartridge of claim 7 wherein the capper rofates about an axis between the open and closed
positions,
9. The cartridge of claim 1 further including:

a capping device movable between an open position, in which the printhead may deposit ink on the surface,
30 and a closed position, in which the capper blocks the printhead from depositing ink, and

a non marking stylus nib is movable along a first axis relative to the cartridge body, and



UPO5 -25- CLAIMS 1. A cartridge for a pen, the cartridge,including a MENMS
i nkj et based marking device and being operative to mark al b APRR 2003t h
onto a su e marking device being electronically c to
change a?J eaé?&ﬂne attribute of the path. 5 2. The cartgﬂggghgﬁﬁgﬁain1l
further including a non marking stylus nib. 3. The cartridge of claim2
wherein the stylus nib is novable alonggm first axis relative to the
cartridge body. 10 4. The cartridge of claim3 further including a

posi ti on \BRARCHe MWileE I} SRR Sith e stf18 B8 Aes ROSHIE beBitePthe §J3€ andSlo¥dd YSsitindby
relative to the éﬁrth%dge body. 5. The cartridge of claim3 further

i ncl udi ng"&°Pg¥ e EHEBP whi ch senses the conpressive force 15 applied to
the stylus nib. 6. The cartridge of claim2 farther including an on/off
switch and wherein the on/off switch is tamed to an "on" state upon

sensi ng ofy Mor erfNaRi@. B EIEd GhaliNRAhATRIMENe A oIRGB Yoertie ByNGovShahl HiShei D

or application of nore than a predeterm ned conpressive force to the
styl@s ni BpPingslevice: The cartridge of claim 1 wherein the printhead includes a
cappi ng devi ce novabl e between an open position, in which the printhead
may deposit ink on the surface, and a closed position, in which the capping
devi ce bl gcks t i.nt d f.r.om i-ti.ng..ink. . he .cartridge of
claim?7 wﬁéreiHﬂ%ﬁ§%€‘3%@%“?3?%%%3%§@§5%hgﬁmggg m%%pagg%mﬁﬁgg%%g% and
closed positions. 9. The cartridge of claiml further including: a capping
devi ce novabl e between an open position, in which the printhead may deposit
i nk on the. surf ageartridg of AlBich 9avhereia 8 GrilBRd Int1Gdes a pilkaWdfalk cfcbtdn 88RBLr bl ocks
the printhead from depositing ink, and a non marking stylus nib is novable
aloig a first axis relative to the cartridge body, and 1 8 APR 2005 WD

02/ 34549 PCT/ AU00/ 01283 -26 wherein the capper is connected with the stylus
ni b and is- novabieecaedoped slairh & vivesin dadericiherd deblyderst plughly dhynk eiestiendavicesof
the styl U&as%@ in aklies dMFouSREEH dFed 8roQfs oleml i@ RL AdifllUtsHRR alcBEhsbohg an

on/of f switch operable by novenent of the 5 capping devi ce.

14. The cartridge of claim 13 wherein the ink ejection devices of each group are located on alternate
15 sides of a radial line.
15, The cartridge of claim | wherein the changeable atiributes include path color; path width and path
style.
20 16. The cartridge of claim ! further including:

a stylus nib movable along a first axis relative to the cartridge body, the stylus nib inclnding a slot or groove

extending at other than 0° or 90° to the first axis;

a capper mounted in front of the printhead and rotatable about a second axis parallel to the first axis between

an open and closed position, the capper including an arm engaging the slot or groove,

25 whereby movement of the siylus nib along the first axis moves the capper between the open and closed
positions.
17. The cartridge of claim | further including a power source for at least the printhead.

30 18. The cartridge of claim 1 further including electrical input for receiving at least one control signal

for changing the at feast one aliribute.



10 11. The cartridge of claim9 wherein the on/off switch |s i pcor orated
into the capping device. 12. The cartridge of claim?9 whe PR aZit5

pri nt head a plurality of ink ejection devices. 1 " ri dge
of cl ai mY?]%er ein the printhead includes a plurality of 3ji)cn Q@,"g@?é“on
devices arranged in a series of groups, each of the groups generally
extending along radial lines froma comwon point. 14. The cartridge of
claim 13 wherein the ink ejection devices of each group are | ocated on
alternate 15 sides of a radial line. 15. The cartridge of claim1l wherein
t he changeabl e attributes include path color; path wdth and path style.
20 16. Th#.car t Ficdgeidef ofclami hwikrefnuketphiatheail prosituldeqily ontaths tyfkags ni b novabl e
along a first axis relative to the cartridge body, the stylus nib including
a slot or groove extending at other than 0 or 90 to the first axis; a
capper nounted | n front of the printhead and rotatabl e about, a second axi s
paral | el th t hel % didesg] eipd fyilerincludite g Fanienfyice pysdgrede ritBid rineet pper
i ncl Bdi ngthamnsfertea@trgagi Ng t he sl ot or groove, 25 whereby novenent of the
stylus nib along the first axis noves the capper between the open and
closed positions. 17. The cartridge of claim1 further including a power
source for at least the printhead. 30 18. The cartridge of claim]1 further
i ncl udi ng2el ect?’iec,ca‘lt“qgﬁﬁfﬁ%&”? & furthes dis{udipg, gpngpiatile semony fering shiertlatagelging o thef or
changi ng kbh&fidk alr@aclor Qineua@l tri bute. 1 8 APR 2M WO 02/ 34549 PCT/ AU0O0O/ 01283
-27 19. The cartridge of claim1l wherein the printhead prints directly onto
the surface. 20. The cartridge of claiml1l further including a transfer

devi ce and wherein the printhead prints onto 5 the transfer device. 21.
The cartridge of claiml further including non volatile nmenory storing at

| east data relating to the nodifiable attribute or attributes.



