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SUMMARY OF INVENTION

In an attempt to provide a writing or marking implement with increased utility, the present
invention, in one broad form, provides a pen or a cartridge for a pen including an inkjet type printhead as
an alternative to a conventional nib or point of a pen or pencil. The provision of an inkjet type printhead
enables more variation of and easier control over the characteristics of the markings made as compared to

conventional pens and pencils.

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

modify the value of the at least one attribute.



conventional pens and pencils. The invention also provides, in one broad
form a pen including a marking device and operative to mark a visible
path onto a surface, the marking device electronically controllable to
change the value of at |east one attribute of the path, the pen including
a user interface whereby a user may nodify the value of the at |east one
attribut e JB15- SG 3 The nmarking devicg may be integral with the pen or may
be part of a user replaceable «cartridge. Accordingly, in one broad form
the invention alfsompkioyiddés nay dariftegrad gath filer pea op@iay bt Rt oftandef keglgeatiincl udi ng
a mar ki ng.,dgyl.ce and operative to mark a visible path onto a surface, the
marking device electronically controllable to change the value of at |east
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part of a user replaceable cartridge but the stylus nib nmay be part of the
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nib. In a preferred enbodinent there is a stylus nib nov e along a first
axi s mhléW”ﬁﬁEP@des a slot or groove extending at other than 0 or 90 to

the first axis. nounted in fro of the marking device
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In the preferred form the capping device rotates about an axis between the open and closed

positions. Preferably this movement is achieved by movement of the stylus nib.

In a preferred embodiment there is a stylus nib movable along a first axis which includes a slot
or groove extending at other than 0° or 90° to the first axis. A capping device is mounted in front of the
marking device and is rotatable about a second axis parallel to the first axis between an open and closed
position. The capping device includes an arm engaging the slot or groove, whereby movement of the

stylus nib along the first axis moves the capping device between the open and closed positions.

The cartridge or pen may include a power source for at least the marking device and

preferably for the user interface. The power source may be a disposable battery or a rechargeable battery.

Where a cartridge is provided, the cartridge preferably includes an electrical input for

receiving at least one control signal for changing the value of 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 marking device acts,



The cartridge or pen may include a power source for at |east the marking
device and preferably for the user interface. The power source nmay be a

di sposabl e battery or a rechargeable battery. Wiere a cartridge is

provi ded, the cartridge preferably includes an electrical input for
receiving at | east one control signal for changing the value of the at

| east oneyRtkgi bute fromthe pen. The %arking device may act onto the
surface or a transfer device may be pr'ovided onto which the marking device
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i ncl udes the viiwpdariyed figm t5d sensediglagtor dok@St one user defined set of val ues of
attributes and a user defined set optionally includes one or nore the
val ues of att ri Bustcenrofiwransmeay ifchuidena wer intérfreegehenby strary sedifdd viiye dflte asensi ng
devi ce. Qug:q@f athibge. seNsor devi ce(s) nay be capabl e of sensing inages
i ncluding coded data relating to attri butes. The sensing device nay be
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with the i.ng, devi.c ocat.ed.at the other end of fhe pen.

devi ce i saq%‘?“gef 51% abl'y dg%gé Sé?g?pémrgi}y BEEIST oS °f Ree g’%\‘/’?l'f:eé 0%3&3?@?98”6‘(6"3%9‘? Hce. The
user i nt eémfsgerecorpnsenied by thelensing dbwgst one slider or at |east one control
button or at |east one slider and at |east one control button. The user
interface may i Headithe seasogileiseinymay by caprblesf sepsingdmicas iniuding pasied datalrelttinaty t o t he
val ue of adimtesat | east one attribute. The user interface is preferably
operable to cycle through the stored sets of values of at |east one

attri bute. The sensing device may be located adjacent the marking device or be located at one end of the

pen with the marking device located at the other end of the pen.
The sensing device is preferably operable by pushing the device against a surface.

The user interface may include at least one slider or at least one control button or at least one

slider and at least one control button.

The user interface may include a display for displaying information relating to the value of the

at least one attribute.

The user interface is preferably operable to cycle through the stored sets of values of at least

one attribute.

The invention also provides a pen including a marking device and operative to mark a visible
path onto a surface, the marking device electronically controllable to change the value of at least one
attribute of the path, the pen including a user interface whereby a user may modify the value of the at

least one aitribute and at least one sensor device capable of sensing images including coded data.

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

least one attribute in response to the decoded data.

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




The invention al so provides a pen including a marking device and operative
to mark a visible path onto a surface, the marking device electronically
controllable to change the value of at |east one attribute of the path,
the pen including a user interface whereby a user may nodify the val ue of
the at |east one attribute and at | east one sensor device capabl e of
sensi ng ipRgses i ncluding coded data. The pen preferably includes a decoder
to decode the coded data and to change’the value of at |east one attribute
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recei ving commands from an external control source, the UP15-SG 5 val ue of
at | east one at #hd putrseftsdibnipcleden agesthoivnfor sgne HiifEerenipses aif dttrtepeialned Tsonmands.
The pen ph@iody BddlsibrelalIedstiAE SsePeRAW: ¥r kS 4MelNGsnf fiRh 00Nt sets of
attribute values. The nenory may store at | east one user defined set of
the val ue of t h&heaen pRASblyGREdAL tFandikef for TRBMASE spkRfiRia kY, cbnglduedes a
transn‘ittaee(r:od&{) transm t.ti rtl_glsg%nsed i mge data, coded data or decoded data

ata to an external con u cleh . .
to an external control source. e pen preferably transmts sensed i mage
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devi ce orthéseied image. Sensi ng device or both and the value of at |east one
attribute is dependent on the relative position of the pen, the relative
speed of the peiihe @n mpy inkinde @sip@Ssedsing devide of p @@ tonGknsing devire Rr BaAl addah«der i ved
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encoded in the sensed I nages. The iInvention so provides, i n oné’Broad
form an TR®ejection type printhead having a plurality of ink ejection
devices and a cegntral axis, tgF i nk ejection devices arranged in a series
of groups, eachFP iR FrE e genmey e ospveddraonds ssgsedpastign 5aeeatrlie|

| i nes. Adpabeddividiiomahesiot egnded embesesedifmaggach group nay be | ocated on
alternate sides of a radial line or on a radial line. A set of the devices
may be connect ethetipveptioagisrwrevisesp il gne dkoail fifem, By ik eiectivh yype adithesdbavingrac| udes

devi ces QflurdiB & ik B3IoR B&ict YD AR iOME inR 6BFEE 0L 8AEL 15 8Leril\S gr@%)g,i fferent
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of the s e sa e REP L EE RN Ao BEtlHEt 0 different sets. The groups
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or on a radial line.

A set of the devices may be connected to a common supply of ink. Preferably each set
includes devices of more than one group and more preferably each set has a different ink supply to the
other sets. The devices of a group are preferably part of the same set and adjacent groups belong to

different sets.
The groups of different sets are preferably arranged in a repeating pattern,
Preferably there are 4 sets and 12 groups.

Preferably each group of devices is supplied with ink from a common gallery, all of the
galleries being at a first level in the printhead, galleries for a set of devices being interconnected in part
by at least one interconnecting passageway at a second level, the interconnecting passageways of each set

passing beneath galleries of at least one other set,

The printhead preferably includes a first layer of solid material, an ink ejection device layer

above the first layer and a second layer of solid material below the first layer.

The galleries are preferably slots extending through the thickness of the first layer and

preferably the interconnecting passageways are grooves in the lower surface of the second layer which




Preferably there are 4 sets and 12 groups. Preferably each group of devices
is supplied with ink froma common gallery, all of the galleries being at
a first level in the printhead, galleries for a set of devices being
interconnected in part by at |east one interconnecting passageway at a
second |l evel, the interconnecting passageways of each set passing beneath
gal l eries of ;at |east one other set. The printhead preferably includes a
first layer of solid nmaterial, an ink %jection device | ayer above the
first | ayexendody mrtseciongh thayhekneafof hbdcchdmméreri al bel ow the first layer. The
galleries are preferably slots extending through the thickness of the first
| ayer and pref Breflbly thdeccindt layer dnalndstlinkige pasgagentiykngahe cgedowed tha t he
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i ncl udes FI°fiki ng passageways |inking the galleries with the
i nt erconnecting sage s, t.he linking passageways extending through the
t hi ckness of thgﬁgégb%aﬂg%gygr. q%@“?ewg??wﬁﬁfgﬁﬁm§ﬁﬂmﬁﬁrP%Vfé?é$¥ﬁbn
device | adeeiess are discrete |ayers or part of an integral device. UP15-SG
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 invention. Figure 2 shows a plan
view of the pen shown in figure 1. Figure 3 shows a side view of the pen
shown in figure 1. 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 figure 1, Figure 6 shows an expl oded perspective view of a
cartridge of figure 5. Figure 7 shows a side view of the nib area of the
pen of figure I with paper at various orientations. Figure 8 shows an

expl oded perspective view of a cartridge for -use in a pen according to a
second enbodi nent of the invention. Figure 9 shows an expl oded perspective
view of a pen according to a third enbodi nent of the invention. Figure 10
shows an axial cross sectional view of the pen of figure 9. Figure |

shows a perspective view of a pen according to a fourth enbodi nent of the
invention. Figure 12 shows an expl oded perspective view of the pen of
figure 11. Figure 13 shows 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 second expl oded 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
per spective view from above of the printhead of figure 16 in an open

position. Figure 18 shows a perspectiye view from above of the printhead
of figure 16 in a closed position. UP16- SG 8 Fi gure 19 shows a perspective
Cross secBRIEADESCRPWION OMDRAWINGST t he printhead of figure 16 in an open
position. Figure 20 shows a perspective view from bel ow of the printhead of
figure 16_.in an open position, Figure 20a shows a plan view from bel ow of
the printHesy Bev aipﬁii&é“vi@ef’ﬁfaé’ﬁ“ ?Pg‘gﬂn%)tf"}é?jfsf Bivodimentpfiths imvgntiohows an expl oded
per spective view from above of the printhead of figure 16 in an open

posi t i on. FiftrikhSrsAd1a8 RRWST e REENEGIGME1.VI ew from above of the MEMS inkj et

| ayer of the printhead of figure 16. Figure 23 shows a perspective view of
a pen according to a further enbodi nent of the invention. Figure 24 shows
a per spect#Wse’ hreqg sie vigw pidve rsediovoinfgre b a further enbodi ment of the
invention. Figure 25 shows a perspective view of a pen according to a

further esRodi AEML O S e DVE M, fiome@ur e 26 shows a perspective view of
a pen accordi ng tgna furtheryenb(’lgg%n{agﬁte of the invention. Figure 27 shows

a color card for use wth various enbodi nents of the invention. Figure 28
shows a pésuspiebtwsegenicawe oEw of agenridacoreintyg peroshawrfin figureel.  enbodi ment of the
invention with a cap on. Figure 29 shows a perspective view of the pen of
figure 28.w. t ff. Figure.30 sho an_expl oded perspective view
of the f%é%ofee&%‘ﬂ%%%%%&% s’ %gﬁS%c%dg%%p 8%2d perspective view of parts
of the figure 29 pen. Figure 32 shows another expl oded perspective view of
parts of Hiue Tshapsraeid?@ewpeiihe nibfareg of tBe @3 oXlgonas wath pplrat vaaXpbadadonper specti ve
view of parts of the figure 29 pen. Figure 34 shows a perspective view of a
pen accordin Lo a further enpodi ment of the invention, UP15-SG 9 DETAI LED
DESCRI PTI t&ﬂf%f PREEERIED PARIS BT HER VERIFSIREBEECRF I e ] is a

t r adenmar lembbdirSint ofdrelvodkn. Research Pty Ltd, Australia. BASIC PEN & CARTRI DGE
CONSTRUCTI ON

Figure 9 shows an exploded perspective view of & pen according to a third embodiment of the invention.

Figure 10 shows an axial cross sectional view of the pen of figure 9.

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.

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 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.

Figure 18 shows a perspective view from above of the printhead of figure 16 in a closed position.



Figures | to 6 show a pen 1110 according to a first enbodi nent of the

i nvention. The pen has a generally tubular pen body 1112 in which is

| ocated a repl aceabl e cartridge assenbly 1114. The cartridge 1114 incl udes
an ink supply 1116, stylus nib 1118 and printhead 1120 and is designed to
be discarded when the ink supply is expended or the stylus or printhead
are damaggd, M th a new cartridge being inserted into the pen body.
However the pen may be manuf actured as®a throw away itemwth the

car t r i dgeFignd19powsh@etypeitive &g adcticatl viRatfromnbov SRk pHiaan aftgere 1d hen bftk suppl y
1116 conp&£i3§ an elongate hollow tube 1 122 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 made of a thernoplastics material but nay be nmade
of ot her Fratrellishdvs a pWi¥peciiversichefraf bedowplf &8 plitigadtfigure Bl in id@ed pokigonl S

preferably extruded so as to have a constant cross sectional profile.
However the tube may be.injectjon. nolded. |f made of netal, the tube may
be al so éﬁ??%%%%?w m?ﬁﬁgkﬁﬁﬁbwﬁg@e%m%ﬁ%ﬁghwﬁﬂﬁFﬁﬁ§mTf?§mWhich di vi de the
interior of the tube into four separate chanbers 1130, 1132, 1134 & 1136.
These ri DEgRd BGhowd bOKpRBE:dpbElctlivt View S o RAITR pSntRbCorhinlrd B W dobh I NK. AL its
si npl est thgmghanbers all have the sane colored ink. Alternatively there
may be di ¥F'€¥ent colored inks in each chamber. Wth four colors and a
suitable printhead it is possible to produce al nost any desired col or

usi ng a crgiad 12akdvwe B pafpedlyaview MagSBted s the MEMSOMGeanaghr Bl lRGKindh &M iGeuc @6.0r | NKs.
The chanber 1130 occupi es approxi mately half of the tube volunme whilst the
t hree renai nin chanbers each occupy _one sixth of the tube volume. In a
CWYK col g“b‘*r%%’i‘ﬁ“’ﬁ@*’*d@ﬁ‘i"&"e"‘%’f of @ Ren agCoffie iyt fuher sxptodioeng of fsrimvertiogn col or and
so black ink would be stored in chanber 1130 with the three other colors
stored i rFigRIRIS a pekspotitelddv a bdnIBeordide 1M fudthePEBRRELSH RLiSlnlpat the nunber
and relative volunmes of the chanbers nmay be varied as desired. Sone
current desktop ink jet printers utilize six different colored inks in
addi t i on Higras skow's apaspeqtie s e ge acqoriing e dolartivpgmbpdimefit ofi tepduyeition.o seven
chanbers. The colored ink chanbers need not all have the sane vol une and

t he_ bl ac i@iéu%tigmsgrspgdtitre \t?%ﬂ% 5 pénrlgcol'dﬁl ltléaelgn)the &E;?dlﬁgﬁ f t&%%ntp)g:l f of the
avai | abl e vol une. AS col or becofes moré accessi e, the proportion of
printing using black ink may decrease and so the ratio of black ink to
col or ed itderoPd yhowh arde carGfomiisk aith yariowslembeltmegto biohe invemis. are supplied in equa
anount, there is no reason why, for instance, that a |arger supply of

magenta coul.d not be pr.ovided. The first d cap,.1124 is shaped to

Subot ant a7 SRS« PePURSTT  adofotre R e R i I ERRE 1124
includes cem@t| air inlets 1140 to allow air into the chanbers as the ink is
used. To prevent drying of the inks through evaporation (the inks used are

us ual I'y V@g[u?erZQ %ﬁ)@?ggeis%gc VEV\%S’J o‘%thggeanlofﬁ n?et 8%1&% tay oFt.s provided between the
ink and the end cap . I nk“1's ed, the seal noves along the
respective UPL15-SG

Figure 30 shows an exploded perspective view of the figure 29 pen.

Figure 31 shows an exploded perspective view of parts of the figure 29 pen.

Figure 32 shows another exploded perspective view of parts of the figure 29 pen.

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

Figure 34 shows a perspective view of a pen according to a further embodiment of the invention.



chanber. 10 The second end cap 1126 is al so shaped to substantially seal
-each of the chanbers but is provided wth passageways 1178 (see figure 15)
whi ch communi cate the chanbers with the printhead 1120, bonded to the free
end of the cap 1126. The printhead is preferably an ink jet type printhead
and nore preferably a m croel ectronmechani cal system (MEMS) based i nkjet.
VEMS baselgp%ﬁgj ets expel ink wusing nechanical actuators rather than by
heati ng o e ink, as currently used %y nost ink jet type printers
currentl yDE‘VIHLElaDESCRIM’!CBUOh PRERERREB a8Di 0THER EMBOUMENTISOWEr power

consunpti on con‘&ared to such printers, which nmakes themattractive for use
in portabl e deviNeEMHEPdSs aiadrmast Silvseaok RpseargliFigy itdgbustralior o bet t er

under standing of MEMS ink jet devices and net hods of fabrication, reference
i s nmade t ations, Docket No. 1J052US, the contents
of which Ig?sgéﬁEﬁc%gﬁRgﬁlg?Egémsg CTloglby reference. The printhead is bonded to

t1 224e \rllvﬂ Cﬁp 1126ighti 1 t%%%?%e@ﬂl@a&&r@lﬁg @Ia?nspfmma@@lt of tﬁé:lmeﬁtlolﬁoﬁié 9%1 hﬁfg)

ich in contro cont ac s .nj is
nount ed oh®tHi gﬂyetﬁgﬁaé &T?GI ! Ezo a‘@“‘tﬁﬁs éat%da‘béer‘é’l%? caémggr‘?‘efls%éméﬁdbﬁt I8 axial
novenent . camxdgallllﬁummm g suppivel 136, \siyles nihi1bl 81abd Bridtigadt 0AQ gl it édligled 0 Bt egr al
ar ns 114%%&&%@&9% pi)l?nsee&féglg]ex PR stﬁzf; o%h#emx dimragém il Aew;!s&ldgend of

the stylus to bear al ns see gure use essi ng
the styl U&gdssise tﬂtﬂdgfsmé?%‘tlwe&%wén PHe apepdacped gs mmﬁ’éfw Wﬁ’l thows t he
styl us t ocart@dge a@ipen bodyidtegrhiyl atd eddSiscpscpdrlcabl y fornmed by injection nolding of
a thernoplastic material, nost preferably Acetyl. This novenent is

typi cal ly a maxiTmink sopphahibé ermpOseSamatongatchoflovombeadia 82 slgetns dl@ettaglend by 4 he

user. |n gadg Jab P4 Lt IhL easértahdﬂytaxecgﬂdénas fpsﬁ%' %ﬁvéglﬁqsgpgém%ﬁe&%% @, smal |

anount of roughness in the substrate surface Si'r Pus nib
may be fi%&EHe S‘tcﬁméfﬁ%tﬁaﬁw%ﬂwe plohspasralit Wier mgdec 2 plasies maitqnslttheéma icap 1124
is shapecbréfaammetdw s@asS6TEvE a bidbthr® Bro@sedtidilal ;ERE. Hoyber Bakbemdy bbliddtonlhe
battery el ntheedof th n bS serted

si deways |éfn‘% gqg Chanb étaz(%hembeﬁmy eacfoexmie% fhocaf’ ?I%égﬁfsﬁgmﬁbﬁf%ggv a“’ B hanber
enabl es bbtidy theeinigiigralf the @ifbe dnidofont sprraty ch@lybersnldii(i d412, 1 \p& DA6.tTbesy riboaiive

easily e%@@ﬁ@g@]’l’y @fm&ﬁ&ﬁﬂeﬁ Qe RAAGHS Al iR sﬂxﬁﬁst%%ﬁg&ffagm aMRLELY, sai%é Eotldr&lg the

battery on the end only allows easy engagement with one termnal. One or

two wi r esorAltgPaRsy @FYEEW Pedfferphtdrecdinisgn Srlociprry Wdowrlen andpiiidlt one or
bot h t er rarin@dag ik pbdaiblchapiotucy alibdGnwidshiedt doRr REE al doddinaidn RF ByHARadkld 2

ext ends 26, printhead 1120, PCB 1144 and stylus nib
1118 ando%ﬁg‘%%g%%agggc@ 11_s provi ded t hrough which the free end 1156 of

the stylus nib '}};lalzganm{:pﬂl?(péc&ples %%xﬁﬁ@ﬁzthﬁf & tﬁle%% v&l&neqMﬁLt tﬂerﬁw&r}@n?a%n@nd

allows the printhead 1120 to_ expe t hou he aperture b
styl us ni“Bamber gack a5cpny; g tixty afithe ‘P‘ée Vﬁ’(‘i@? 17 HRY, |°ﬂ’°‘t Hﬁ’é“%é‘ﬁ“‘lﬁ&&‘?‘ 11 !‘Lonllé]yand
secur ed iphntpd Aace tay cOfr@ndEo BARK @k would be stored in chamber 1130 with the three other colors

stored in chambers 1132,1134 & 1136. It will be appreciated that the number and relative volumes of the
chambers may be varied as desired. Some current desktop ink jet printers utilize six different colored inks
in addition to black and, if desired, the tube may be divided into seven chambers. The colored ink
- chambers 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,

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. As ink is used, the seal moves along the respective



resilient snap action arnms 1158 integrally fornmed on the nib cap 1152.
Where the battery 1138 is securely nounted on the end cap with both
terminals in electrical connection with the PCB 1114, the cartridge need
not ot herw se engage the pen body 1112. Were only one termnal is
connected to the PCB, the pen UP15-SG 11 body nmay be used to provide the
path for Lt]qug (%)ther termnal, via switches if desired, in which case the
free end o he battery engages a tedfinal nmounted in the closed end 1160
of the bodymtkd12. I n a nonochrome pen the mninmumfunctionality required to
control the printhead is an on/off switch and circuitry for controlling
the ink jet act Ukt mrwd efihep PCB ipnlsd fhepeprd nbhaddlyistas edch of theelﬁap:berable it he
control r&v%é!i Mtﬁ( F;s%gev;apsel 1”79 Iéseé %reags ﬁ)Ec%LrnuIb Te %Q W%In{)erss ggrlm%wad

preferablﬁ contro IS o e| ect lus nib is

pressed oH*% berdpbiehtise erpr°é§’§|°?1’g”t°-?1§h%ﬁﬂﬂ‘ﬁ%l lﬁgaﬁerﬁ'@lr %Hb@m%@#’é@aﬂé{ml ts in
a CoNnpr asgé pefekEly ﬁﬁnddéleﬁtfb&e@ﬁﬂdall@stﬁh tMENIS) vhdad &kﬁﬁb@ﬂls Wedad inkjlés sxp61e§41| ts in

novenent of the st / i vat e t he
novenent , by mg‘glﬁrgfay Ke rétgernga :L\f/’agm$ SP% “g‘r asb%')x%’f 5’?% ok g 1\7\6': BP% t he
styl us i srigigtssureentl aednlayle fAsmvéi MERR/@r nitkjegsthatehdovat pdmscomuinpﬂoelcanpame tt 0 the
rest of td& Pers whidUakesHRH kBRIE for 1RGn Eo%oi@*@gm&r&h@}e Q%golé:ﬂogv xﬂ& E&Yed rm‘y be

perrranentl connected to the battery or pen may provi

separate ¥ ﬁﬁ‘éeft@r degrrdipg of SEMIRk epletiess %‘Pdd‘ﬁ’ﬂ’ﬁ?s %fahﬁﬁ‘é‘rre%ﬁrcﬁfsfmaéwqo% aI | ows
t he user dafier lifs@piicht@ng) POckEtNoalJI5QUS, MRlchkitdd@ oIt arcShtoipoded hedin byS&erticé. h a
touch screen of a personal organizer type device. O her nechani sns nay be
used to ensure Fo northet istgndsé tof threenp eap, 112buninbunteld en @ Agxibdd piged bighieboardNher e
there i s BER)OVES FHi@SnchMRSot¥ShEMwcSUE 18 the pen I's permanently "on",

the printhead or PCB circuitry or both preferably include "sleep node”

E) ype circuitry shiyRbniburiss Qbinted®she e ctaﬁlﬂzekc%ttd bCababRiof £ bhalil Smbit ofCONSEr Ve
attery po

Pr esu
el ectri c?:f“ ;ngsffeﬁg iﬁlﬁl V‘Fnl’eﬁi‘i%% Styhsmégl? Eldg © ﬁe{} by P&?%{(%qésewm?hﬁé‘eﬂel ay in
commenci nger vnlly ey seg teyinnehad gf thgst)fhrs@qnbaar aghigse planxb 084 {see fagare 18)CInl ve node
will be Q. $fRnk ﬂ:@%tyﬁ?ag@ﬁst‘d%@t}a'tecc%ﬁeﬁ}{e e@myﬁq to b'eﬁd a&n@ﬁle@?ﬁe LA tng?écta mlj:)' on

sensi ng deVI ce, such as an accel er onet er, his sensor can "
the pen ORC $¥HSH PeRRY fornedbp dysstion molingiof 3 @amonlﬁ%@wahmosweﬁs@@v Ase@én in
figures ITh& ndbviokeat @qamh@dynaiﬂnl@ olf Sméw@t 0. SSMﬁde ﬁrbﬁaaés sdhtl fedabbet RARL is&. Rr ovi ded

wth a fi r 6 i i nger es the user to hold
t he pen |aﬁ‘9§°ﬁl tger%]eg{ﬁjléfgfﬂi \?\WS pib F%% atfsﬁ% TEQP %W?Sfl‘n fﬂ?’ftﬁfehead
1120. Howenlaes- Ifd?f’(lred*bwtléwtnéftmamhe‘@iedwﬁesubﬁ@nuallsncrmvemmaliowejl and the pen is
configured so that the stylus nib will not obstruct the path of ink from
the printhead t@etﬁl‘zﬁéf’"&éﬁééz‘hts shaggiyio BeqiestsEell Bion eylisiawne patter il {i§r Bre7

Fi gure 7 bsthpmBaytuRelSitph th cddidbthe efilchy\§ itdg@ biSilerfiekayintolaRh @l edh fh glzent

orient at Icgpr.] Eéca{in%%eco%e?ydin QXhamber enables both terminals of a button or cylindrical type battery to be

easily engaged by electrical contacts in the chamber. Merely sitting the battery on the end only allows
casy engagement with one terminal. One or two wires or other electrical paths 1139 are provided which

connect one or both terminals of the battery 1138 with the PCB 1144,

A nib cap 1152 extends over the end cap 1126, printhead 1120, PCB 1144 and stylus nib
1118 and an aperture 1154 is provided through which the free end 1156 of the stylus nib 1118 projects.
The aperture 1154 is oval in shape and allows the printhead 1120 to expel ink though the aperture below
the stylus nib.

The cartridge 1116 is positioned in the pen bedy 1112 and secured 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 1114, the cartridge

need not otherwise engage the pen body 1112. Where only one terminal is connected to the PCB, the pen




nunbers 1164, 1166 & 1168. The path of ink fromthe printhead is indicated
by line 1170. Paper sheet 1164 represents an orientation with the styl us
ni b above the printhead whil st paper sheet 1166 represents an orientation
with the stylus nib below the printhead. Paper sheet 1168 represents an
orientation with the stylus nib to the side of the printhead. As seen, the
stylus nih,.dg (re:s not obstruct the path of the ink to the paper at any
orientation. Figure 8 shows a cartrid(f]él 1172 simlar to that of figures |
to 6 excelﬂ)ﬁyﬁlk}aieuielﬂ&);ﬁ,@idbtﬂeﬁgﬁfodme&her&ﬁhndl RéalstHikBesar dagifel, @f WhichEhe e &ed 1 i dge
Is ot heI‘V\é ggftﬁe <Jia| ltgmunglenll’]o%tgtﬁnthteolastegl%elf e()cff{hd?(ﬁy?{]l figures 1to 6

UP15-SG 1 sane parts are | € sane nunbers. The

main differ enceﬁ]a%ﬁoctmg &Nk m&%ﬁl&mﬁ ugs{qﬁt&ua'ugqmeﬂeq?lmoﬂ&f

provision for receiving a batte ere is no electrical
connect i of¥i‘gfrand Grouis fos congalips e it # atP@BThff@H.or thieringiged sl figeopirEhg s

i nt ended dofitfol disitry rﬂor&heﬁﬂn]eb@ﬁhytomm bﬂbﬂﬂ@&duﬂ%&;rﬁbramoﬂg@%rtﬁe@ ink@d dper a
battery oL The b n incl ud]i')es eletrlcal

ct ion. of .t he
term nal s Ei‘cgd Wll":élﬁet et ls BT cf“haesulﬁ%g‘ Frie tk’lehsgﬁ\ S AR ATEPT TS ) be t he
sane | engiohprassive Feede H@)fhe tstbﬂes gib|If thirovwspdigient dirlyeditsnie movepfenti of themtylulp andathe
differe nton}oefrggxt& may B8 sk Mhd RovkGe, BE E\m;.mgymp@onfa}e&m 33 £ bPbth@ means,

rechargea\g# e battery, The cartridges preferably include |dent|ty

i nf or mat i G hEF éﬁﬁdﬂﬁﬁs%‘a@tﬁcﬁ%&m{%@ﬁ&ﬁ 6‘P’]a% pib glatiyreiidie yesifitherper Beat i fi es
one or nouvalablhe characteristics of the cartridge, such as whether the
cartridge is a nono or color cartridge, the maxi numw dth of |ine

possi bl e, etc. T PaBidnd proicadvgcudariiay belpraanpmly cooneted thahe teitarcetitierpyn hor

noni t or i NG plodifed GGl sSpalaR “BagD mm Ig(gvxsioq of %&s@?&ﬁ&?ﬂwﬂﬂ%ﬂov@%e W has run

out. This information nmay be e available to the pen via the contacts on

the PCB 1#%%° PR Téﬁ’ﬁ’éﬁ“f“&% 9101%%%@#“ W6 FER 31U} scErE PletRsTrenah e AR ed,

- assuned okvigaoheringghani smsrmlylbeﬁked Qiefishu@ lno pritking/@ltie Hen, hsveil betéplaadd U2 Viere
printing riridge nay. h i.al. i nk vol ume

in non-va egefll Féovexlnge esgste sqﬁﬁ E'lgtth %)el}rlg.ge WP‘ ?n ttﬁ psrmth a?iorp(lifg c|:11(':c):llgl1tr¥ %om t he

car t r i dgeothtrasieretieneledet “slpagaody’ stYi’@n'Qltcwa e@ch mmsgffemmfé@ qldywical caguits fodge t 0

be a rel abiswed daterdlpawer. PQ@%%SWBEM’ ﬁé!uT Fin SENSER aﬁhpa&tﬁ%ﬁsﬂteﬁm P4 Shﬁtmgn

opti cal sensi n(g devi.ce Sqigow in ures 9 and 10. The pen 1200 has a
body ol g‘qfeﬁ’ﬁ 19 state ﬁevécﬁé% y’r‘?ﬁ?‘ﬁ‘f‘?’i‘ Hnga?ﬁﬁedd’yf:?aﬂﬁ?gmﬁ%m‘idzﬁ@n The pen
1200 usesctive oaid willdbgeo snibR @8totbh mm b;as ussh Mnkie gefl mf:]h@:lsl & @stich st@in® devicee. a

sel f po i r:r | 0 t| sensi ng
packahe. 110" dh oh Soras &ohce rogs et sl SR R-382,
PCB 1212 %reklides an i mage sensor deV| ce 1216 a Ilght source device 1218,
processing chips 1220, .radio transmtter chip 1222, display LEDs 1224 and
her i al 1296, i bedrayin hous 1 ¢ SUEarmeY L2 igror Hampe! 15 it Bt 1228,
The PCB optiadingt bryp 1162 [Tt @sgengripad Cedneuap@itierusct B301d (Hdpen in an orientation with

the stylus nib 1118 above the printhead 1120. However, the orientation of the pen is not critical and the

pen is configured so that the stylus nib will not obstruct the path of ink from the printhead to the paper at

any orientation, as shown in figure 7.

Figure 7 shows the stylus nib resting against paper at three different orientations, indicated by
numbers 1164, 1166 & 1168. The path of ink from the printhead is indicated by line 1170. Paper sheet
1164 represents an orientation with the stylus nib above the printhead whilst paper sheet 1166 represents
an orientation with the stylus nib below the printhead. Paper sheet 1168 represents an orientation with the
stylus nib to the side of the printhead. As seen, the stylus nib does not obstruct the path of the ink to the

paper at any orientation.

Figure 8 shows a cartridge 1172 similar to that of figures 1 to 6 except that the cartridge does
not include a battery. The cartridge is otherwise substantially identical to the cartridge of figures 1 to 6



i mge sensor device 1216 may be responsive to a narrow band of

el ectromagneti c wavel engths or to a w de band. The |ight source device
1218 emts el ectromagnetic radiation at sone or all of the wavelengths to
whi ch the sensor device responds. The inage sensor device 1216 is
preferably conprised of one or nore charge coupl ed devices (CCD) or CMOS

i mge seng9tsg The |ight source 1218 ié preferably conprised of one or
nore LEDs which emt electromagnetic ré&diation at one or nore pre- selected
mavelength@somh@m¢bghbm$bmﬁh®wmam¢mnmm@@aséhsmmsmﬁaym@emmmomﬂd@dlmmgh one
or nore fj A :l,nraﬁg ﬁlu%tﬂd h;Is nl) h 51518“& rUé%}’x‘/ﬁlEB ggte%/al\égécﬁﬂ)g w&% ‘is 1o Qlegtn co%xllelét? o mSt ances

it n’B.y be desirapl e to have first (bg sensors I’eSponSI Ve onl Yy
to i nfrar WS eHedag foghe ReRl 14 éfé‘?:@ﬁ"ddgé &172 grintgndedsisnise i apen bady whigh ipdlaled 4 ght .
Si m | ar | ypowkr sotiresy eith@r adaseyr b lwﬂectc@ndﬂaié@ Tae bddy Sittheﬁﬁﬁ mglflde!; él@hﬁal%ﬁﬂﬁ%r whi ch

em t onIyto:nfra Latl o e vi si bl e
light. other con; naﬁl%?g‘ 0 m?(\? g’nlg{%% y&?ﬂ“ %Iéeslf“ﬁfhé’s Q?fd’?]fhﬁée”d’@wr&de may be
UP15- SG 1@1b0¢1@§11®QﬁSm%eb&Etaohmeleﬂghla’fhetbm;r}blartidspen)mawlﬁ\debcearb@tdﬂs rechafgcatily

earlier atplglbiageéi_i ons PCT/ AU00100565 (docket no. NPS001), PCT/ AUOCO 00560
(docket no P001) and PCT/ AUOO/ 00569 (docket no. NPT002) we have

di scl osed a S)/St[‘&!’ﬂaftﬁ:fg%’ ﬁrﬁ&aﬁl@m&ﬁde 1%&@@19'&111%@1&&09&[1 Qgﬁ&e@m%ﬂ-vglﬁﬁe sensi ng
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i mge sensing device(s) 1216. The PCB is mounted in slots 1234 in the
chassi s rRENGNITHBERRB4 Wi th the aerial extending in a slot (not shown) in

t he upper surface of the chassis nolding 1204. The chassis nol ding slides
into the body HBirdYifig baildn preicql aqnsipadseicd i showdn figuems O lgd OnBhefpenFA00 fasladi ng
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the printhead 11 Contr ol e printhéa pen eapplcatlon
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CONTROL  @Focdsb2bg\NRpEAI0, radio transmitter chip 1222, display LEDs 1224 and aerial 1226. The aerial 1226
is connected to the PCB 1212 via wire 1228. The PCB optionally includes an accelerometer 1230, The

image sensor device 1216 may be responsive to a narrow band of electromagnetic wavelengths or to a
wide band. The light source device 1218 emits electromagnetic radiation at some or all of the
wavelengths to which the sensor device responds. The image sensor device 1216 is preferably comprised
of one or more charge coupled devices (CCD) or CMOS image sensors. The light source 1218 is
preferably comprised of one or more LEDs which emit electromagnetic radiation at one or more pre-
selected wavelengths. The light sources and image sensors may be provided with one or more filters to
filter out unwanted wavelengths. In some circumstances it may be desirable to have a first set of image
sensors responsive only to infrared radiation and a second set only responsive to visible light. Similarly it
may be desirable to have a first set of light sources which emit only to infrared radiation and a second set

which emit only visible light. Other combinations of wavelengths are possible and the device may be




Figures 11 to 13 show a pen 1250 according to a further enbodi nent of the

i nvention. The pen has a sinple tubular body 1252 in which an ink
cartridge 1114 is received. The cartridge 1114 nay be a nonochrone ink
cartridge or a color cartridge. The body 1252 includes a PCB 1254 on whi ch
is rmounted a processor chip or chips 1256 and a potentioneter 1257. The
potentiongleL.is positioned to lie ug%er t he upper surface of the body
1252 and 1's connected to an external i der 1258. The slider 1258 slides
in slot 126GOnsyk totnkve: tha dyp.barkl ef RAGRngRH4 | ncl udes contact pads 1262 which
engage contacts 1146 of the cartridge 1114 to receive power and to control
t he printhead 1IxQr - cafigeapplisttions FQMEI08/00568 (dakpbiipl WPIHH1) RYTUAEIN0A0560 Kiocket
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recess are non-circu 00 a| In-correct orien Hgmcap 1126
i ncl udes rsu#s on HR agpitatier 4nd de progssorgi whl be distyssein fater Feetépns ffehiydogamet. 1176 at
ink outlets 1180. These outlets conmmunicate with ink inlets 1182 of

printhead, 1120. The stxlus nib 1118 is nounted in a slot 1184 of nib cap

1152 and TRL PBINEEEC by sur face
Figures 11 to 13 show a pen 1250 according to a further embodiment of the invention. The

pen has a simple tubular body 1252 in which an ink cartridge 1114 is teceived. The cartridge 1114 may
be a monochrome ink cariridge or a color cartridge. The body 1252 includes a PCB 1254 on which is
mounted a processor chip or chips 1256 and a potentiometer 1257. The potentiometer is positioned to lie
under the ﬁppcr surface of the body 1252 and is connected to an external slider 1258, The slider 1258
slides in slot 1260 of the body. The PCB 1254 includes contact pads 1262 which engage contacts 1146 of
the cartridge 1114 to receive power and to control the printhead 1120.

The potentiometer is capable of adjusting one characteristic of the ink deposited by the
printhead 1120, This may be the amount of ink deposited, the width of the line produced, the color of the
ink deposited (in a color cartridge) or any other attribute value.

As mentioned earlier the cartridges may include information which identifies one or more the

characteristics of the cartridge, such as whether the cartridge is a mono or color cartridge, the maximum



1190 of the end cap 1126. The cantil evered arns 1148 bear against |and 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. The stylus nib

i ncludes a slot 1181 which extends obliquely along the flat surface 1191.
The prlq&n &9 1120 includes a rotary capper 1183. The capper is novable
bet ween a flrst and second operative'positions. In the first position the
i nk e ectwia of i@z pbssiSle,Glc. THi@rdogskon 1 156 atkhayeq PCBWEH @sh BAGH tmmfaﬁ@r@tﬂo:m iheal ed to
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arm 1185 whiideh b@d@g@g;% of J@@chal @twa%lﬂ%smmume%dyn&@ bl M BariYlaRnt #BVES 1 N and

out relative to Prlnt ead E% i s caused to rotate. \Wien the
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novenent of the capper occurs with stylus nib novenment. UP15-SG 15

PRI NTHEAD AND CAPPER CONSTRUCTI ON The construction and arrangenent of the
pri nt headPRiNrBEAvesnd soappme 1183 are shown in figures 16 to 24 inclusive.
The printhead 1120 is assenbl y_of four layers 1302, 1304, 1306 and 1308
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fromthe ink inlets 1182. The |ayer 1308 is _also electricall |nact|ve and

forms a guat &oRmeRHpras ks gecsss iff o ERTEardeppl i fpredtoaenation Thred e48 142610 to
al | ow i nkindhdedfourdpkeptieids {170 whithexctpextriith eha ebcesd N6 haylesusletd 332, Thilddilsnd 1308

need not QSm&?%ﬁ%ﬁHﬁkﬂﬁ%ﬁﬁ&ﬁﬁ .4 1150, @ayer 1306 or even a semi conduct or

but by using sanme mat eriar oné avoi ds problenms with nmateri al

interfaces. FU“hQ%&msQMIMRHQ&m&%HhPQQQH%%Qﬁnﬂ%&?h%@hﬁﬁ@ﬁ1@&&m%9§9&&@”tS the
entire assenbhé: be manufactured using sem conduct or brication

t echni qued®? ‘iS‘F et Héhdha otievqd apps 48 lrfRI Epipshead 1158 znda% theri/ s b
ej ecti on cilexide ke fchl orAdnel 1 8¢ sraliRG6ahs nibAd @rclwad 46ss Siidh, bueBChclofortithil 093 ext ends

roughly radi rds fromt C 0 f the printhead. Every
fourth ré??% k?%heq%%%mm ﬂgﬁggrfoﬁw%ggéggs ?%gﬁgls connected to the sane

ink inlet. I'nk gl.eChi a9 mcﬂﬁéé'a%ﬁl%?%@l{i&%%s ogllcfug?almr{ﬁe AaDlrhddli B2, pRNSTI LUt €
a set of ink ejection devices. The ink ejection devices
printhead 1120 includes a rotary capper 1183. The capper is movable between a first and second

operative positions. In the first position the ink ejection nozzles of the printhead are covered and
preferably sealed to prevent drying of the ink in the printhead and ingress of foreign material or both. In
the second position the ink ejection nozzles of the printhead are not covered and the printhead may
operate. The capper 1183 includes an arm 1185 which engages the slot 1181, Thus as the stylus nib
moves in and out relative to the printhead the capper 1183 is caused to rotate. When the stylus nib is
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 printhead
1120, so the printhead can only operate where the capper is in the second operative position. The slot
may have an oblique portion to open and close the capper and then a portion extending axially where no

movement of the capper occurs with stylus nib movement,



1310 are arranged on alternate sides of a radial line, which results in
closer radial spacing of their centers. The twelve "lines" of ink ejection
devi ces 1310 are arranged symretrically about the center 1300 of the
printhead, at a spacing of 30. It will be appreciated that the nunber of
"l'ines" of ink ejection devices 1310 may be nore or less than 12.
Simlarlydbgte may be nore or less than four ink inlets 1182. Preferably
there are an equal nunber of lines forlPeach ink inlet 1182. If a single ink
i s used iPriyinean parcheredgondTRacionk i nl ets need not feed equal nunbers of
"l'ines" of ink egjection devices. The layer 1306 includes a tab 1311 on
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about t t head' s cen e e trically active
| ayers, rﬂpppg?mﬁ@55*%&?”%8“%ﬁ8ﬂﬁ§ﬁ%mmﬂ$éQ? ﬁ?#ﬁﬂ“%@%ﬂ“or even
be a semm@@a@%cmbmkmihém@&ppsmﬂmawmb@fﬂm&ﬂbﬁmumemmEQmman open position
(see figure 17) and a closed position (&see figure 18). The open position
is shown with tHe I@Frdé%ﬁdmﬁmigﬁ & tphol3 | senovhich thegsretneaided s dumber of setsfof gestrisd 16 and

18. The G:armaBd’ontlclsBB 1h &Sr Hap) 068 163 @brdols Yire BXIvRNE bihe ARRETatel 51 tﬂéél-l%ay pthese

apertures al; gcpgrlldlzng %n %e number of different color inks nsed 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 tab onto the PCB 1114. The electrical contacts 1312 engage corresponding contacts (not
shown) on the PCB 1114. The layer 1306 includes control circuitry for each ink sjection device to control
the device when turned on. However, generally, all higher level control, such aslwhat color inks to print
and in what relative quantities, is carried out externally of the printhead. This may be by circuitry on the
PCB 1114 or pen PCBs such as 1210 of the figure 9 & 10 device or 1254 of the figure 11, 12 & 13
device. These higher level controls are passed to the printhead 1120 via contacts 1312. There is
preferably at least one set of contacts 1312 for each set of ink ejection devices. However each line or
each individual ink ejection device may be addressable. At its simplest, each set may be merely turned on

or off by the control signals.




arranged so that in the open position all of the ink ejection devices are
free to eject ink through the apertures. In the closed position the
apertures 1318 overlie nmaterial between the lines of ink ejection devices,
and the material of the capper between the apertures 1318 overlies the
apertures 1320 in the upper layer 1308. Thus ink cannot escape fromthe
pri nt headyskdsforeign material cannot §nter into the apertures 1320 and
the ink ejection devices to possibly dBuse a bl ockage. The apertures 1318
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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 rectangular with rounded inner corners. The inner surface 1330 of the slots 1328 and
the inner surface 1332 of the legs may be arcuate and centered on the printhead’s center 1300 to aid in
ensuring the capper rotates about 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 siots 1328 is also not essential.

Rotation of the capper is caused by engaging arm 1185 in the angled slot 1181 in the stylus
nib. Rotation of the capper is ultimately limited by the legs 1322 and slots 1328. To prevent damage to
the capper, 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 flexes about the narrowed portion 1334. In addition guard




noves into the pen. Alternatively a force sensor may neasure the anount of
force applied to the stylus nib. Inthis regard the cantil evered arns 1148
may be used directly as electrical force sensors. Alternatively a discrete
force sensor may be acted upon by the inner end of the stylus nib. Were a
force sensor is utilized, it nmay be used nerely to turn the printhead on
or off or uth2 éelectronlcally) control the rate of ink ejection with a

hi gher force resulting in a higher eJéZtlon rate, for instance. The force
sensed nas 1366 b6 ebvidyd oa elil@ptideQlf kiRt 0186 exdtalso lser&ttdsn Bihit fkdkibd. Db e&ss 1STCh as

the line wdth, .Rotation of the capper ause lQff swtch to
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suppl yi ngaeropéﬁhélegstlmcﬁlté%%ééﬂ@sd#ﬁl‘ékl&ﬁsz‘é\here the different color ink
ejection devices are interleaved. In conventional printers the ink

ej ection devices are arranged in parallel rows and so all the different

i nks may Prntseqpcrechono each row fromeither or both ends of the row In a
radial arrangenent this is not c{aossi_bl e. The rear surface of the bottom
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same ink Inlet i gur Irst set o ree j1mnes of ink
ej ection e giuescng op/eff Fitiisherckagecsg©1370, 1371 & 1372. This set receives ink
supplied by ink inlet 1182a. The second | ayer 1304 has a slot 1350

ext endi ngpthrouqh its thickness under the line of ink ejection devices.
The out er’ SHEMSFN HESAGRYEYS1350 is al i gned with the ink inlet 1182a and so

supplies ink tordhendlel nses Bfcrdnt B8 e Rctﬁgg%‘eé :Iman%@raﬁﬁﬂ?}nanh 'ﬂ:usfﬂrélw{se 19.
The ot her nd of the slggt 1350 all‘%ns with hole 13 in’layer 1302 to

communi c ARG hGPEes BX 1345 coqioa dafiers v g Sifreny %l “}lfae\’Fé“‘lBFﬁfE?ceS@rel 8
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respecti romopposing Ink in
respecti \i@ﬂsmwgsm!zls?a 1377 & 1378 of ink ejection deV| ces is acconplished

with a mrror inage of the slots and gr ooves
The Tear surface of the bottom layer 1302 is provided with four ink inlets 1182. These inlets

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

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 gjection devices. The outer end of the slot 1350 is aligned with the ink inlet 1182a and so
supplies ink to the devices of line 1370 above it, as seen in figure 19. The other end of the slot 1350
aligns with hole 1356 in layer 1302 to communicate with groove 1342. The ends of groove 1342 have



Ink inlet 1182b communicates with slot 1362 and so supplies line 1373 of
ink ejection devices. The inner end of slot 1362 conmunicates wth hole
1364 in layer 1302. This hole 1364 comruni cates with groove 1344. The

ot her end of groove 1344 has a hole 1366 extending to the upper surface
whi ch comuni cates with slot 1368. The slot 1368 extends under |ines 1374
and 1375 k ejection devices and so all three lines receive the sane
i nk. The supp y of ink frominlet 11838 to the lines 1379, 1380 & 1381 is
achi eved mick 358 &Mi 60 QF thé EPRESuHCE aﬂglemahamﬁ&ca&l vathSlo8N 85200 0368 SespechildITROL  OF
\ZléLgﬁgwsqzaATTﬁksBsyT Smk o 11'?153' IE%E nrgli 1[}% rgs%ec 1(161 CC} é S{ilgfl’lﬁﬂ%‘%‘ agég;gstos!m%p tm{gzbrlegur €
f our col okl82<jtpkesnsetive Meéi g?éﬁ W34 13I7ﬁ ef lplemecb@xiiwl@@ﬁcqomﬂismwh t hiroeinegt ar y

pot ent i ONBhR LSt 2 Qsboveb406 & 1408. The potentioneters control the hue,
saturation and brightness value respectively. The pen body al so includes a
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representation of the effect of each control printed on the surface

adj acent 995eorrdgutss @14 pell dBslingy receike g smmrdpk- Jhg fugRly Wp#%i“&éélséd Hit&pl ay
whi ch outlped IS7TNUIBE I 1381 ¥ adhlses with a HEMr Rifagd ttgemehhe sidis sl grysvedny be omitted
and the user nerely rely on drawing a sanple line to obtain the desired
attributes. The potentionmeters may be linear rather than rotary

pot ent i orfEANSREL. OFVALWES|OF AFRIBHTRSIOE CRNTESANK hat ot her col or control nodel s may
be used. Instead of controlling HSV the potentioneters may control Red,

G een, F;ﬁi) val ues or the relative amounts of Cyan,
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Col or co t Fi.qur 24 shows .2 pen ding a pen
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which is st or§¥hée lgl uralit differ ent color values. The control button

1426 is OP&ra ing figled© F\@ el papable of Sisplavingihefeppized sRigmr Allspativelydben ut t ons
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obtain the desired attributes. The potentiometers may be linear rather than rotary potentiometers.

It will be appreciated that other color control models may be used. Instead of controlling HSV
the potentiometers may control Red, Green, & Blue (RGB) attribute values or the relative amounts of
Cyan, Magenta 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 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, 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



acceptable. Once the desired value is displayed, it my be selected via the
button 1426 and the pen will then produce the sel ected conbination until

it is changed. Line attribute control via cycle buttons Figure 25 shows a
pen 1432 including a pen body 1434 and a repl aceable four color ink
cartridge 1114. The pen body 1434 includes a color display 1436, preferably
an OLED, @ngsthree control buttons 11§8, 1440 & 1442. The pen body

i ncl udes non volatile nmenory in which'Ps stored a plurality of different
line t ypels424 gispddying he s@tebm@ndingelor ddt parded Theenttcdl01428 &dashcabde AR pat 6 scrdlhe

control gglrfhe]vﬁlﬁé 11!1 & %81? B.%@Jﬁiérhé%u%?ﬁ?%ﬁlﬁ} B%&c’i i scrcill']'n% %hone 1<:i1rf.;nt10n 1sn

wher eby the buttons cause t en 16 CYC
avai | abl exepighle Porq th‘édeﬁl’gﬁﬂé@“e WilisHayeds é mgly §?)$e&9t€dl\4%@e hHﬁSIpI‘@? ﬁ#ﬂgﬂhet tve will
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shows a pen having a four color ink cartrid a pen
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The pen body includes control buttons 1456 and non vol atile nmenory (not
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pushing an appropriate one of buttons 1456. A color card 1510, shown in
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buttons may be provided for cycling through color components individoally, such as hue, saturation and

value

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 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 capabl e of detecting and decodi ng net page
tags as described in our earlier application PCT/AUOQ 00569 (docket no.
NPT002) and a "color card" may be provided wth a series of col or sanples,
each of which is also invisibly encoded with netpage type tags. The tags
for each color sanple may nerely indicate function rather than position,
such as " he color to X' where X is the color of the sanple. The pen

i ncl udes nenory in which the function 29ssociated with a particul ar tag
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as

of the line printe suc Ine‘type or line width. The display may be
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nane current color/texture for draw ng/pal nting current Tine wdth for
drawi ng BUPFERE VPR SFE- T&afeﬁﬁ degrmips fbgtfunftwwra&éwawe@swﬁmne@s@t
sel ect i onn appragiet fisagaenbacbfio G HEE M HiRged sohacd i aade wUR figfeshygemnl i nk

sel ect ONmbodiment which includes appropriate hardware (transmitter and aerial) for transmitting and receiving

information to an external device.

Where a pen is connected to a computer system the attributes of what is printed may be set by

the user using the computer rather than controls on the pen

The color card may also include areas which allow the user to set the value of 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:
. mode name
. current color/texture for drawing/painting
current line width for drawing
current brush for painting
. first few words of current text selection
. image fragment of current image selection

. URI of hyperlink selection




UP15- SG 21 pen status (power, comrunication with printer, etc.) error
nmessages Sensing wth sensor at top of pen 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

i ncl udes a color di splay 1476 and a control button 1478. The display and
control bﬁg are mounted on a first PCB 1480, together with a controller
chip or i ps 1479. The chip(s) 1479 “dcl ude a small amount of non vol atile
menory capabl e of sgeasthipaves d@hrhuniativh@tth gfnteg@lcor (or ot her attri butes)

" sanpl es. The PCB includes contact pads 1482 for contacting with the
contact pads of *t heerionkesgrgest ri dge 1114 and for receiving power and
controlling the printhead 1120. The sensor .device 1474 is nounted on a
second PCB 1483 whi ch ‘ﬂages with contacts (not shown) on the first PCB.
Two PCBs HFE'SHévraed! P Péhse of manufacturing and a single PCB may be
provided on whi gh,aldg t&ﬁ@%%@)&? 1439 Iﬁlglmgla d—&ﬁlaceaﬁg four 90%? g:&lc%\ééecﬁ 14

i ncl udes a chassi s nol IS seate recess in the
i nt ernal RERYOBTI4ThiEclplsn a‘b%l‘ﬁal é‘i"?él“fldé“‘ierﬂ"%“ %tu‘lﬁéftpafﬁ{l i B Pgr Yoy dndlugse gicelpon.
There is duphy mednmmﬂsmgﬁmsam& Qe diRP addl Bntdf bu&afaaé Ihd%ete@wa At pcBh/ocol or.

The sensof 486..i S abl Ijne or

i mge sen§§rgwﬁgf' %Kﬁgg Eﬁﬁlng%T§éi&§ ﬁ&%@gmﬂ @%@@miﬁ%ﬁmin whi ch
i s | ocat egcmennesplvend tstoring & mlimg@er off pilg (orsaphiet gtivibittss) sanplbai Tha @dBbatuwdeen t he
mol di ng anglad b P@Bf&fé&ém@fg Muﬁ@o&ab@paasrm@ u&%ﬁt’%ﬁée 8BRS rec DG  The

switch 149 o en bhut is a conpressive force. A lens
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point, line or tHRBGGrISASh743488es o G SO 17BY. fﬂwﬂoﬂuﬁg‘?@ é&@a’ inGecRk fSSed
into the en, O%ﬁlﬁéSIHE the switch and causing It to change state from

open to diguEgele PRRady At s inreRsEpsieliRed grattipn Thee it pravidsdit EREUPY®S t he
nol di ng k4BBle obnatnpling dsy. visTiecol | The sefor 1436 is| prafi@abBr 2BEC ihdtoRYeploh ®dREFLIMIRY be

controll i ys. As nentioned, the controller chips 1479
e elngr%x?ge \s[e?xgoks%a)f plsed @

are capab storing nunber of different colors The color to be
printed may be ﬁ@lnm@q4§4rmdgme&;sqa@dmwcﬁ>fsfiocmfd yfﬁ%eaé « LR f@@tfh%' button
1478. The selected caolor is col or |s]ﬂ is al so

possi bl e T APk poars, e E‘ﬁ@’@éﬁ?‘%@}? 6’?9 1|4F13 f’%é’h’ﬁ%%rﬂ?ﬂgaﬁqﬁ‘g 148t i mage
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sanpl e of hEcEl Sucludes 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 a generally planar
substrate. Light enters the 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 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 custom 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 colors by “clicking” on a different color sample or by using




desired color. This causes the switch 1490 to close and the col or detected
by the i mage sensor 1486 is passed to the controller chip(s) 1479. The
controller chip then sets the color to be printed and displayed to the
sanpl ed col or. The user may change colors by "clicking” on a different

col or sanple or by using UP15-SG 22 the control button 1478 to sel ect one
of the st Q. ggcolors Col ors sanpled with the sensing device nmay be stored
in the nenory for later use. After 8?|ck|ng on the sanple the user nmay
depress ttecohuttl budan 1445 & stlect Glcof @e dtdi@1 sAPl ed color in nmenory, preferably
within a preset tinme, such as 5 seconds. If the button is not pressed the
color is treat eﬂolas saupled tvétpior susind deddeonay dndioied indt metay dat. latdthse. FdEDT y may

only be Ggﬂﬁ}ﬁh %'ﬂﬁgls@ nﬁ%%%esﬁ%m% E 74 t&&+r9(h§’sanﬁnlﬂzg]?o t@]ﬁm gglérlyr e d

storing nore colors may be possi es selectio

col or  noFeerghby vithin g preseigtingen Bick asey secopgieH dherbigonrippry pipsseraide salog dHesgied #aci ty,
thfa pen rrw]pbra@* edlRNhd BNOt ﬁnfrecﬂ'lhdﬂﬂé’ﬂilﬁf m@; m&;cﬂsteﬁp&lefc@rstoﬁi@ aestzﬂamgurﬁaesbpred |
color to r the new est COl or
S ored. RRCPRRF ol il R o RR iy e pReBE bR G R sedor b e i e

etc. Al termadifyel p thdreser. M@erﬂnaymbefp$wmp@bdm@mvﬂanwahhym@éhetemaﬁaolor and

to then rgsggt &h&&@f&@&%gmmb@coﬁﬁ & e il the A6 B, PBleRG REYBS oS W Lhin
the scope_ of the invention. Qh nodes of operation are possible; for

i nst ance Q45 cplanorety the GpIBERS re%?flwsgde B &olgp) lFaS‘ leqyrpibeted éﬂco‘i‘l?“?'é‘tebré‘i*e t han
requi ri ngisetsey be Ptibted Th@anpely defey afeblovind o thédre@inpRTKcohe RAlbciRed TOMERY | €S

(even if i.s onl e ph cal _nepory device). A first nenory may be
used to §%g§€%“ %?5??¥%mqmsc)g§ﬁwuwgmg%e second nmenory for storing

"t enpor ary col Q&l& mc;lt_igse {5 e § e t her t han
color, such as line wd oh&@éﬁ& ﬁgosggg%{egﬁﬁE S;Ha]!l %aQL&t&hala%ﬁ?l?%mg B
T g

DRAW NG FRHRIFesolors raths hen seapiane sseoppeh may BEHide, BYPyPT FISTPERIFRF BEOBFH ac eabl e
cart ri dgdevkd Fhere Thraly ofdghlydidalifi@nofdgvibed Adfirfraiamel ayie: uedd 1d Bdi¢ “fooklercolbar t ri dge.

The pen gont r.ol n 1504 and an indicator 1506. The
|nd|cato?89¥emg)ngS§%gT o0 %nﬁ%m} qlf)or LED assenbly and nmay be separate

or incor porat egelsBtQ kP ugém LRbie Btk e A5 BN sdcpgllﬂ%g%gfﬂgg gliL er

circuitry for controlling the printhead 1120 and non vo menory for
storing values of attributes of the line printed. The pen has two nodes; a

first nodand styitorGdLOA caNTRaliey ckR@IneUrrent |y sel ected set of attribute
val ues and a second node for selecting one of the stored sets of attribute
val ues. The pentiguse fothers 4 Ben il 3P0 thpdngra nes podyd 8 ath @ roplgcealide cartridge Abl4. Bhecond

node wheRa@idy&@dy & Qﬁﬁﬂﬁo;ﬁch& OB @Artnbéét 1R BenlR@tinciiRices @ﬁfﬁbinmoﬁ ¥4 grant r ol
butt on 150ﬁm&§mr§§§ on t he ? ugh hak¥i£?norq%“?ﬁ he user is
unl i kel y P &S e AT PJeqy Juy iﬁtﬁf gy %ﬁ@%%%?ble. One
Iocationlmsqmm@dt@phmﬁmmh@mpmﬁﬂﬁ5@8mdakxhmm@hr@MmSyﬁeqmumb&tmmnmhaﬂds to
operate. lWaﬁld LJ?levolatile memory for storing values of attributes of the line printed. The pen has two modes;

a first mode in which it prints the currenfly selected set of attribute values and a second mode for

selecting one of the stored sets of attribute values. The pen is normally in the first mode and is set in the

second mode when a user presses the control button 1504, Preferably the control button 1504 is located

on the pen such that in normal use the user is unlikely to accidentally press the button but it is easily

accessible. One location is the top of the pen 1508, although this requires two hands to operate. Near the

nib area allows operation with one hand.

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

indicator may be omitted.

To eycle through the available sets of attribute values the user merely draws a line on a piece

of paper or the like. As discussed above, the printhead is only activated when the stylus nib is pressed on



nib area allows operation with one hand. Wien in the second node the pen
preferably indicates this by way of the indicator 1506. The i ndicator may
be inactive in the first node and flash or change color in the second node.
If desired the indicator nay be omtted. To cycle through the avail abl e
sets of attribute values the user nerely draws a line on a piece of paper
or the |ikgssAs discussed above, the printhead is only activated when the
stylus nib is pressed on UP15-SG 23 t §S paper. Thus cycling through the
sets can thepdpen Ggerebhghyotghde mmaiemaegmﬂdb}one o@ﬁﬁ&icﬂ@mdrcah@glufagwmgmn t he
preferred NElS e attribute val ue
set just té%gﬂéw%h%s setgﬁser%ﬂo@hﬁ%%n?;}gwﬁ peﬂt r| b’f’%W\l}g it "sl ORI PE of £
of the st \PERET ftHbuty Yalug ks o Sl offr o sheetylug hib. 16 the tuemn pESEhe hgop &84 e @at | nues

printing Umﬁdilest ﬁiﬂtmgCMl’hr @ tourrait d’tﬂnglﬁ Ealﬁé%latuﬁe Meliine ]usﬁdravtrh‘?f thd BRiod ¥Shoe dr @awn.
If the butto not " of the stylus nib the

pres, e 1} ewﬂ’ﬁc;sle? f E down

"current” tset Bu’feD v g H‘ﬁnﬁ‘g ta&“?%vaﬂéﬂ“%*@f’gefl the 15t sehdihory  and
t hat new @&¢ mpmctmmé thed hayeatsibite vaduepetiinprinkd. IBydrdrﬁﬁgV\linegonle laf® She@itRr @4 pelis t he

ot her theRefnd Scle GRUSE Be L LlLable attribute value
sets. Thecaatth%&te vgl ue %éﬂ&inﬁb&%ﬁﬁ%%%%?@? t?‘:éﬁev Gt Re vb lllés %1 es or
any ot her™d#s 15 sifes oF iy ﬁﬁ?fc‘}‘i‘afﬁ%“ymﬁe“’]é@aﬁ@eée clgpged, @,fommnﬂ?atdil@nofosfucks uch

char act erdhahdt@Btics. Tihe pRERAayRYe ElaMﬁaeﬁoﬂlgics@%f é?t‘ﬁblﬁer AR Sttt L BHE Bo)p! ue
sets, sucﬂo&p%athr Selechrnsgsgm%u col or selectiaon, a second group

allows line style selects “?1“8 0"t’s i 8§ PETHoLEf Gvid grra alltid ﬁe"’?& ectl on,
for ex arrpﬂlelécﬂosébre@ﬂmnm Stslh@naplp rRPHYepiat erogy @upedifp mapté foieva yusibe tha cbiven ed
usi ng t hepug@Nits60 I 1tedduldiORe h r e through all
menbers of all groups s?%ue%%gf%)h&la%%té%&%p ﬁﬁglg%éw%tﬁ%ough di rect
printing of ink onto a substrate is the preferred printing nethod, indirect
printing INngrgzoesiNDke. A snall Men) et pri nt head can be used to construct a
uni versal drawing inplement. A snall lindrical roller is in contact with
the page. The rHitorgh dissit penting of ink O&Bci'u”tu TRE ik srefsfred printing péthed, wdict t hat as
t he rol | erinting m:troag@ed srﬁﬂ]l’l%ﬁetbﬂ&hcﬁ:ﬁ@ﬁbe uséd tawngﬁataluglagrgaydr%gq%%én; gel f so

that it les t on . of tion

print hea(fﬁlfﬂg‘gyrlr%ﬁ %la]b RiRg" ? he ur(-i‘:b‘falg crlotler msrﬁegoﬁbrﬂ“c}hetaﬁ’é Oﬁtﬁ“cﬁyl‘&i‘f %t he

rol | er, dgastthreoliepis drageed pagisthepase, ntheommaﬂv etknis frsedfeo Gtitds 4t Hent pateto td snal |

cl eani g tEbi ANndib e ARSMERN: fiblicdllif mo bé:!rfdftl?ecrglle?flt S8 ol ldeHacdilyr 1t has

contacted ‘ﬁ so that the printhead al wa prints onto a

sur f ace. a‘fﬁf W?Fégﬁlsffﬁﬁkeaaﬁidé@aga opip K Bise Ac%mals Fleqnwa@tﬁwv lgang|puy finkroéid

bi -1 evel tl@l\ﬁﬁ-fa@e ofGMYi€ller ht@ it 1ot yohtdQedaBd pal€ sd)lﬂlﬂgl[eé}ﬁﬁmad Eﬁaﬁrpﬁﬁw@rﬁo fRYanCol or ed,
textured Gan pal AL St oke. Th nt dictated
by the sﬁeed"I gp yﬁ%@%ﬁﬁmgﬁws FREIRR: lo "FEY & %btlgr gjl'Fﬁeé Cﬁf&lg%f él\fﬁFS% %an be
det er mi n&@p pan bg everamnediaprduce agy. CO\‘O}‘G&WW@ caginuab livegt agintomokef The e ofol | er,

or by CO@hhtmgIQw&ka)éd by RgiRG otfhleveﬁluﬁtfoﬁﬁ@mﬁé?%zaud@tg 8 biB IR ecg‘agémin@ fhe sane
n

way as a _sec eneratj on optical nous sensing a ECO
y severa ways ge %’ L!le actualprotat?on of the rol?er or by cg/ntmuousiy un%gmg the surface and

detecting movement in the same way as a second-generation optical mouse, or by sensing and decoding

the map of a self~mapping surface.

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

and non-marking nibs.

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

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

STROKE EFFECTS

The pen of the present invention is capable of many varied stroke effects. Some, such as color

and line width are independent of time and position. Others, such as printing a dotted line are dependent




the map of a self-mapping surface. The stylus can al so be switched into
non- mar ki ng node, obviating the need for both marking and non-marking

ni bs. The user can load virtual colors, textures and line styles into the
uni versal pen fromprinted palettes. The stylus can optionally indicate
its current settings via an LCD or LEDs. STROKE EFFECTS The pen of the

pr esent i@;qg_géi on is capable of many varied stroke effects. Sone, such as
color an Ine wdth are independent-26f time and position. Qthers, such as
printing é 6nd ndchr lrdldtiee pdsBiok] ePan gentthd Fiddred 9-5G) 2AbdAtnchd dFBordMinSiides & at i ve

position the pen. Ihe fiqures 10 odinment optionally includes an
accel ero rfgc %eéerr&]néeﬁe? ay. —Ehfi g ayalgarlyabf/ uﬁ’éﬁ%’é‘”ﬁ%ﬁ 8 p%sg}pfl \9};&? HR A ETAET V& Hosi tion
of the pefbersteThuyardpes daglyline may bedryst withtegual [Ehatisdaghegidsspite vatiatdns Iniparespedy  be

drawn W t RaRQHad ertb &8 Ao JASHE ShellSaMiglng: vari ations in pen speed. Many ot her
effects are al so possible, these including: Stroke style Color texture

(flat, image, peegkestyeal) Opacity texture (flat, inmage, procedural) N b
shape (2D shape, 3D shape, orientation) Determ nes stroke width Determ nes
"cap" and corner shapdsr textas (latnigagt prboedwndl)t h Ti me (speed) Stroke wi dth
OQpacity (airbrush) Space (including orientation) "Reveal" inmge

"Checkered paint" Dasdsedeitirpdlat Ragmprowded] ors "1 nmage hose" Location

On/ of f Specific stylel/current stﬁl e
Nib shape (2D shape, 3D shape, orientation)

Determines stroke width
Determines “cap” and corner shapes
Varying style with
Time (speed)
Stroke width
Opacity (airbrush)
Space (including orientation)
“Reveal” image
“Checkered paint™
Dashed line
Rainbow colors
“Image hose”
Location
On/off
Speciﬁc style/current style
Tilt
3D nib shape
Force (“pressure™)
Stroke width

Opacity (airbrush)



Tilt 3D nib shape Force ("pressure") Stroke width Opacity (airbrush)
UP15-SG 25 Sinmul ated physics of nib, ink, paper, brush, paint and canvas
Transfer of ink/paint fromnib/brush to paper/canvas Striated brush stroke
Layering (stroke on canvas and stroke on stroke) D ffusion Viscosity

M xi ng Kubel ka- Munk col or nodel Sinulated |ighting Light source direction
and col orypElkor physics of nedia Laé%ri ng topography Exanpl es Pen

Bal | -point Calligraphy Pencil Gaphki‘te Color Charcoal QI paint Water
color Crayon Paglel plyscsdipib, inkepraerchbrusbfpeincand @nvas nade to our earlier
applications USSN 09/112, 777 (docket no.

Transfer of ink/paint from nib/brush to paper/canvas

Striated brush stroke

Layering (stroke on canvas and stroke on stroke)

Diffusion

Viscosity

Mixing

Kubelka-Munk color model

Simulated lighting

Light source direction and color

Color physics of media

Layering topography

Examples

Pen

Bali-point

Calligraphy

Pencil

Graphite

Color

Charcoal

Oil paint

Water color

Crayon

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).




ART24), USSN 09/112, 797 (docket No ART30), USSN 09/113,091 (docket no.
ART47) and USSN 09/113, 054 (docket no. ART52). UP15-SG 26 MOTI ON SENSI NG
The enbodi nent of figures 9 & 10 optionally includes an accel eronmeter. This
accel eroneter may be used to provide relative notion sensing/positioning
within a pen stroke or a nunber of strokes. This rmti on may be recorded
and used tn.ptovide a digital ink recgrd of the user's strokes. Relative
notion sensing nay be achi eved by ot héP means , such as gyroscopes or use
of a rol | Mogolsdnsnegn contact with the substrate. Absol ute positioning
within a stroke_is nore desirable. The pen of figures 9 & 10 has net page
functionality -7 gubotnmhtf fewst © & cefarly nehvdesdeeselpagets niissiislcomeays

le nt gdl Orﬂayaoe&kbh&f proid: rela_thfb &oﬁ@tsﬂﬁ&gposftfdﬂﬁ'é wighad peh )itrdllé Ql\l;d zﬂlﬂlﬁertohﬁmﬁ@r Wi ][ h

the abili e enco su stra olutely
(and thus{-% 581011 fely bt g W ‘Igl A auS§ ro‘? ‘B%‘gl PhEcoA g 5P HHS efllg%“ﬁeg
encoded imotioh eﬂntlwgsay bAIatth@qudmom myeaish euch pegyravenpesra bse of m rdilive bt in dorloas ed

| ayout of iithe shid@se t 0 provi de absol ute positioning within the stroke

wi t hout decoding the tags. Absolute positioning within the stroke may be

achi eved usi ng abtdre pﬂﬁi@ﬂﬁg witAClstidke is b8 GdsiBle! TR pedlirfige & o0f 10 Aeniidpist rat e

and usin ure subs ate to tect _nmove nment 1 oned
above us gﬁ“gg onaﬁ age” a§1§ 5} ‘2%& Boéjﬂ‘ﬁ dqre Ed"’sgf PIEHIOAG S %Tﬁlﬁﬁmﬁmﬁ’%ﬁe Thi s
enabl es tﬂwtnpmhty pl@wtlf@ tt@@m‘vrmlﬂheeuhmo f&x ik pospiag en apphiccabildnubsictanbsolately net page
surf ace. C(%];quﬂ 25561 \(xﬁﬁm b Qtﬁ)ke)%ﬁk Ry ﬁ)gol&t@ﬁ)sﬂaﬂ@ end%&edtubﬁe EsnAﬁng%{aaiéff tﬂ detects

tags whi enabl e i ts_absol ute position on page to be es i'shed. The
net page diSPPPCER Poifc E6HeERe o éhegsae%ﬁmtp@vﬁwﬁd%tﬁ@sﬁ%@ vaia e drakg Wity t s -
posi t i on.deAsling the Rags. t,atb@olmpammﬁgemuﬁﬂﬁe {tke' R Athievad usingBEE: ddins] $HaDENg t he
st yl us OV%&%& Ql?esﬂt?ace Vf?h%tsulpg‘arbelt I éhettexl%re o?ge subsgate tolgr ct moNTERFACE The pen Of

figure 9 %'s “net page en Car1®8h with a

net page server as bSiiBgkd aBRE qu%@agﬁqfrgg WREEs ébtsoh'.zt§ pméaw&n% 98&9% the

val ues of the attributes of the mar device from a net page application.
For exanpPebles fhgaen fe by coﬁﬁ%}ie‘b?yc%(neﬁ’aﬂf&%’t“a lom, torfpren Jepagsouréigy: EPf‘s“S“rW"Besﬁeyl es or
i ne st ylpeﬁoxamﬂe pkgwmlscﬁ&d:eﬁ heseit ihada tatghehlﬂﬁerﬂualﬁe 1maaaru)é poéﬂiﬂﬁ ol @l paR ® Be29S MAY
encode a f

| ocat i o
Funct § ons e e Saor R coldd (B0 SR Rie-SRER  Baf iR Aot ¢ e
need to rthfxﬁeﬁ%nbpeseéton@b'@hgeu@evweubbmgﬂl@@tﬂnacryprt@oderammremqu@baetgﬁon usual I 'y
needs to be carried out by t he netpage server. The netpage systemincl udes
a feature referred to as "digital ink" whereby the systemrecords the path
of the pdtPMPPERINERTASEr ecordal of signatures. The pen of figures 9 & 10
provides the abjfityoi@.@b%o lsrn%fggeqn;bia@anﬁgsv&v@ wapionﬁrﬁ&ca%%hﬁl nelpld¢-  The

pen may transm:t tO t he net page server | nformation re
server. Using appropriate software il is possible to control the values of the attnbutes of the marking

device from a netpage application. For example, the user may pick a color, a palette of colors, nib styles

or line styles and download these into the pen’s memoery.

The netpage tags may encode a function or location; the pen may have stored in memory
functions, so that the pen can be controlled by sensed tags without the need to revert to a netpage server.

Location code interpretation usually needs to be carried out by the netpage server.

The netpage system includes a feature referred to as “digital ink” whereby the system records
the path of the pen, to enable recordal of signatures. The pen of figures 9 & 10 provides the ability to also
record the “style” of the digital ink. The pen may transmit to the netpage server information relation to
one or more attributes of the visible markings placed on the subsirate. These attributes include but are not

limited to color, line width and line style.

Communication of the pen maybe by infrared, short range (DECT, Bluetooth) or long range

(CDMA, GSM) radio transmission, via a local relay (Bluetooth to mobile phone)or via a temporary or




one or nore attributes of the visible markings placed on the substrate.
These attributes include but are not Ilimted to color, Iine width and |ine
style. Communication of the pen maybe by infrared, short range (DECT,

Bl uetooth) or long range (CDMA, GSM radio transm ssion, via a |local relay
(Bl uetooth to nobile phone)or via a tenporary or UP15-SG 27 pernanent wired
connecti ofyz&;tenporary wired connectign may be useful for downl oading an
entire paI ette CONCLUSI ON Whi | st t K€ invention has been described with

r ef er encepebmntmkvirpetonicyrd. NadnpbRg WARW ic@REtion iayl & dseullfer dondesdsk @Rdnd:hat t he

i nventi ONyhede, NOT limted to ink jet type devices or devices which deposit
material “onto a substrate. The invention includes devices which alter the
substrate, such as thernmal printers and electronic paper type (e ink)
printers, cofticdioghange the state of el ectronically changeabl e el enents of a
substrate. For a better understanding of electronically active inks,
reference is nmaddilde YSerkert anbeasn desc@l'b@il\ﬁiﬂx"s&eten%ml@@?t&@&marﬁmﬁdh@;c&&g],s to

6, 120, 588 ddclsldd 48O EnfnQBix kiiRa 1@k jeaﬁrﬁe &0ed of Qevﬁes'mf]% pn, the

contents of whjch are included herein by reference e appr eC| at ed
that whi |9 & HETEROYETERPS efeded fdovisesdvhich aler dhs syosirdie ish s Germal noipters jaas
f eat ur es «ha‘ctra;ﬁuezapdnma(euﬂnpnﬁamhm clahde tfstatelte elfec&aﬁlthlﬂﬁ&laﬂgeﬁﬂel MaReks bk t WO Or

e oo Sl RIS IR o R ERTRLNEA QYRR TP SRE Gl ent | on

has been descri be r referred e METTt °ard” *Aiimber of
speci fi c GFe¥nalinél édﬁb@?{f&lﬁﬂ §38 $bMedeand 6j067,18p 4l a&aenedm)lﬁ Bk Caperelicby t hose
ski |l ed ithe dohents dt @hielAclfdc@hdlsn Byhétree NUMDeEr of ot her embodi ments,
differing fromthose specifically described, will also fall within the
spirit and scope wif be dp&e@d’tﬁ&ﬁdﬁtﬂhﬂsﬂ\lﬁlﬁbdaﬁhemé\ﬂﬁ;ﬁibéd 8 Ynly in&ludédsbdle &th

under st Oqga#%ggg thg B@enﬂ%ln%glng (i)ln f ,:he fentﬁttes AISC}OSBQ two 019 mﬁl)%?e ih%'g?qt Odlmieﬁ%lpﬁdl ng

specific e I ment &scrib present "spec

docunent§”ﬁﬁ@@@ﬁ6£%¥ed by cross reference as appropriate. The scope of the
invention is onIy limted by the attached clainms. UP15-SG 28 CLAIMS 1. A
pen i ncl udi ng a1WéF%Pﬁ@“H@@?§@‘ﬁﬁh*ﬁ%@?bwmv?&Fﬁﬁhﬁﬂwrﬁﬁvﬁ§W%W@mﬁaﬁﬁ onto a

surface, rudnber offegekifin glteti@tiie cbiRhaG. H&v&:@&r! m.iﬂc&i &p)ﬁreéaaéu FohbsaRkigedt i@ ughange
the val uqelngantqite dé qsatnun(%ber ota tﬂ;[enr ém %mmx{?she va Qifse spleéﬁ‘la Iy p%sggie(!{ ﬁ%q a user

i nterface whereby a
attri but efall within the spirit and scope of the present invention. Accordmgly, it will be understood that the

invention is not intended to be limited to the specific embodiments described in the present specification,
including documents incorporated by cross-reference as appropriate. The scope of the invention is only

Limited by the attached claims,




the pen further including: a nenory for storing different sets of val ues of
the at | east one attribute, and a sel ection nbde wherein a user nay cause
the pen to cycle through said stored sets by sequentially nmarling separate
paths, the set of attribute values applied to each path being different
fromthe set of attribute values applied to the preceding path. 2. The pen
of claimJ.whgrein the user interface _includes at |east one slider or at

| east one control button or at |east 28ne slider and at |east one control
button. 3. The pen of claim| wherein the user interface includes a display
for displaying information relatingliadMshe val ue of the at |east one
attribute. 4. The pen of claim1l wherein the nenory al so stores at | east
one user defined set of the value of the at |east one attribute. 5. The
pen of claiml r.ejn. to0 sets of values of the at |east one
attribut eﬁca_n al %“ﬁde“g”’%%?‘ﬁe‘ %g‘g%aé‘gﬁ%ﬁag 4 Fl?/&aiwglplfsg@&l‘?%’éoalsﬁ‘ff?‘f?’rtrbﬁti on on a
di spl ay. Bakingsviprdiging plecibnigatty sonfraliphlie changeaheudivnef atitasl magtibone isgnasi ng

devi ce cap@fhthcRlinSARS R RGES 2 QAer m%&ﬁf? thg(rahngl%me ands QR@%&%}epg the val ue
of the at_ |east one attribute based on the sensed 1 nages or colors. 7. The
pen of clfﬁ?l?’r’?%’%%]éii‘ﬁg:the menory al so stores at |east one user defined set
of val uesaBdmont ihaitosibg difasit se@BEvaRbd of b IRstdRChimbiRS, #lgn a user defined set

i ncl udes vs%lec egmd er\Jthed fromthe tﬁensed i]nig%e% ar  colors. 8. The pen of
claim6 whereln the or AT RHSPSEREPBI0 EIHPUPHRISHE oret e Bresgtentitl i ces i s
capabl e ofarkisgesegsiategpathirthg et off anidhutedilng appdickbid cdpah el alfferag fibm takdtbf but es. 9.
The pen Oafttriﬁlt@‘}'aﬂbs%pﬁlfé&Io'ﬁi%rprel:é&&lgy%lﬁ,ng a decoder to decode the coded data and
to change the UP15-SG 29 value of the at |east one attribute in response to
t he sensed decoded data. 10. The pen of claim 1l further including a

receiver Zor remmepeiongaifadWEBES te hdePibledide BNLRYE A Rhst ofeQiMef @lat ISRWLE&nerdiNE Val ue
of the at, | east, . one ahé)qlrrlmgute bei nﬁ‘&‘-‘ﬁgan ed in response to said received

conmands. 9 O ¥AB Sus PHFI °F° RET GWPlg a positi on sensing device or a
noti on sensing device or both and the value of the at |east one attribute

i s dependant o (AL ) L&iQneof. the =1 h ISraellﬂative speed of
t he pen g’? bot Ehg%%.&%lgllp‘)”é%elg?élé%egl&ﬁﬁfalg mﬂef%lﬁp{ nggﬁlﬁegwmf“}?gpat | east
one at t r i"Heine tothrciuelefshespledst ngatisibutnot  nar ki ng.

4. The pen of claim 1 wherein the memory also stores at least one user defined set of the value of

the at least one attribute.

5. The pen of claim 1 wherein the stored sets of values of the at least one attribute can also be

cycled by sequentially displaying information on a display.

6. The pen of claim 1 further including at least one sensing device capable of sensing images or

colors or both and modifying the value of the at least one attribute based on the sensed images or colors.

7. The pen of claim 6 wherein the memory also stores at least one user defined set of values of

the at least one attribute and wherein a user defined set includes values derived from the sensed images or

colors.

8. The pen of claim 6 wherein the or at least one of a plurality of sensor devices is capable of

sensing images including coded data relating to attributes.

9. The pen of claim 8 further including a decoder to decode the coded data and to change the




13. The pen of claim|l further including a non marking stylus nib. 14. The
pen of claim1 wherein the marking device is part of a user replaceable
cartridge. 15. The pen of claim 14 further including nmeans for deriving
information fromthe cartridge relating to the value of the at |east one
attribute. M The pen of claim14 wherein the function of the user

I nterfaceypggat | east partially depen%&pt on information derived fromthe

cartridge.
value of the at least one attribute in response to the sensed decoded data.

10. The pen of claim 1 further including a receiver for receiving commands from an external
control source, the value of the at least one attribute being changed in response to said received

commands.

11. The pen of claim 1 including a position sensing device or a motion sensing device or both and

the value of the at least one attribute is dependant on the relative position of the pen, the relative speed of

the pen or both.

i2. The pen of claim 1 wherein the value of the at least one attribute includes marking or not
marking,

13, The pen of claim [ further including a non marking stylus nib,

4. The pen of claim 1 wherein the marking device is part of a user replaceable cartridge.
15. The pen of claim 14 further including means for deriving information from the cartridge

relating to the value of the at least one attribute.

16. The pen of claim 14 wherein the function of the user interface is at least partially dependant on

information derived from the cartridge.




