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

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

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

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



The marki ng device nmay be integral with the pen or may be part of a user
repl aceable cartridge. Accordingly, in one broad form the invention also
provides a cartridge for a pen, the cartridge including a marking device
and operative to mark a visible path onto a surface, the marking device

el ectronically controllable to change at | east one attribute of the path. 3
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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 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.

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.

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

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



Where a cartridge is provided, the cartridge may include non volatile
menory which stores at |east data relating to the nodifiable attribute or
attributes. The marking device is preferably an ink ejection type printhead
but ot her marking devices nay be used. The invention in a further

enbodi ment provides a pen including a marking device and operative to mark
a visible path onto a surface, the marking device electronically

controll able to change at |east one attribute of the path, the pen
including a user interface whereby a pse y dify the at |least one
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may include a display for displaying jnforpation relatin 0 the at | east
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commands fkam an external control source, at |east one attribute being
changed in response to said received commands. The pen preferably includes
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path onto a surface, the marking device electronically controllable to change at least one attribute of the
path, the pen including a user interface whereby a user may modify the at least one attribute and at least

one sensor device capable of sensing images including coded data.

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

attribute in response to the decoded data.

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

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

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

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

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

decoded data to an external control source.

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

the sensed image.

The pen may include a position sensing device or a motion sensing device or both and at least

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



menory may store at | east one user defined set of the at |east one
attribute. The pen preferably includes a transmtter for transmtting
sensed i mage data, coded data or decoded data to an external contro
source. The pen preferably transmts sensed i nage data, coded data or
decoded data to an external control source together with the val ue or

val ues of the at |east one attribute of the path at the | ocation of the
sensed i mage. The pen may include a pésition sensing device or a notion
sensing device or both and at |least one attribute is de dant on.t he
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gal | ery, disibrbntedis. t he galleries being at a first level in the printhead,
galleries for a set of devices being interconnected in part by at |east
one i nt er connedh¢ grouppefskifferraysaly arg preferably @gnged ipgispeating et er connect i ng
passageways of each set passing beneath galleries of at |east one other
set. The pri nt Refepblyrkerearebiel aadl2igity’s a first |ayer of solid material, an

ink ejection device |ayer above the first.|layer and a sec of
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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

extend only partway through the thickness of the second layer.

Preferably the second layer includes linking passageways linking the galleries with the
interconnecting passageways, the linking passageways extending through the thickness of the second

layer.

The first, second and an ink ejection device layers are discrete layers or part of an integral

device.



| ayer. The first, second and an ink ejection device |ayers are discrete

| ayers or part of an integral device. 6 BRI EF DESCRI PTI ON OF DRAW NGS
Figure | 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 ith figure 1. Figure 6 shows an

expl oded i i f rtridge of figure 5. Figure 7 shows a side
vi ew of tﬁéﬁpggéfr{'éilomnggA&@ﬂggf figure 1 wth paper at various
orientations. Figure 8 shows an expl oded perspective view of a cartridge
for use ifigug Iphawsapotpedivaygiew of apesacadiag to e fitsordibndiment offthetibmentionvent i on. Fi gure
9 shows an expl oded perspective view of a pen according to a third

enbodi ment of %he ipvent%“_‘q}?. Iii Qﬁr«% liLrolshows an axial cross sectional view
of the per‘?urgfzs ()lwﬁﬁ argew igeLPrelésf) "SRG a perspective view of a pen
according to a fourth enbodi mrent of the invention. Figure 12 shows an

expl oded FixareSRRGs ik Vige WévedltiRfped Mewiefigwé 1.f i gure 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. Fi Gige 4 shpvs pveid vigw SERORTA showp fidt8RE Iper spect i ve view of part of the
cartridge of figures 5, 6 & 8. Figure 16 shows a plan view of the
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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 fi gur &igw 6ishpwaarcexplgded Ppersetive vipw of acpigigieeoffigure hows a perspective cross
sectional view from above of the printhead of figure 16 in an open 7

posi tiong Fi ] I i . print head of
figure 1glg?ﬁggﬁﬁ)%(s)%§% 6%}?%@3%%& Eﬁg{ﬂre}é%%gr%\évﬁ%&gg%p‘gkgﬁws\%%%ngﬁ om bel ow of
the printhead of figure 16 in an open position. Figure 21 shows an expl oded
per spect Figare § stews fr aaptodel pargpeaive tibve offarcanridpefadusoin afpergasradidego & secand open

posi ti onem@d%h%f&%mgﬁg&ﬁ a perspective view from above of the MEMS i nkj 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 9 shows an exploded perspective view of a 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.

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



Figure 24 shows a perspective view of a pen according to a further

enbodi nent of the invention. Figure 25 shows a perspective view of a pen
according to a further enbodi nent of the invention. Figure 26 shows a
perspective view of a pen according to a further enbodi ment of the
invention. Figure 27 shows a color card for use with various enbodi nents
of the invention. Figure 28 shows a perspective view of a pen according to
a further enbodinment of the invention™ith a cap on. Figure 29 shows a
perspective. view of the pen of figure 28 with the cap off. Figure 30 shows
an expl o8&§%Ber spective view of the figure 29 pen. Figure 31 shows an

expl oded perspective view of parts of the figure 29 pen. Figure 32 shows
anot her @ipple 00l 9wt pRileivitd Mom@alon bf thegrintheadlof fidaee 1biirpaulopenBsitp@n.  Fi gure 33
shows anot her expl oded perspective view of parts of the figure 29 pen.
Figure 24 shows a perspective view of a pen according to_a further

enbodi neRigweR0ashewspplpeHew Bom bedow githp Aripthead PRl PRACRPBROSHREFERRED AND OTHER
EMBODI MENTS Note: MenjetTMis a trademark of Silverbrook Research Pty Ltd,
Aust ral i @ioure BARbs RERbidted RRIRIFEF RWHMNIPRSA hDintrb AU fureli 6tiPan@peshow a pen
1110 according to a first enbodi nent of the invention. The pen has a

gener al | 9o5f%9Bul ar pen body 1112 in which is |ocated a repl aceabl e cartridge
assenbly 1114. The cartridge 1114 includes an ink supply 1116, stylus nib
1118 an_d F@ﬁﬂe B3 ﬂ@@sda pll:!;gegtiv% QQW 'ﬁ%mqﬁ'@k MEI@S BRjet 15%18& e gﬁlﬁhe‘é&‘&ﬂigﬁrg .1 nk
supply is expended or the stylus or print head] are damaged, wth a new
cartridge being inserted into the pen body. However the pen may be

manuf act Higerd 2hshows aarsepaivawiay of 4 represprding tofsdurthergmpedimgbofaisdnvensian-body i nt egr al
or not end user separable. The ink supply 1116 conprises an el ongate hol | ow
tube 1122. whi 1S ' . and at the

ot her en(%l jc/bgﬁg%sca (r%ér93 ?atﬁ'g V%%B Jib%ﬁg&gr‘?ﬁ%toﬁ u 3&%%‘2)%&?% (g?gfuitjavrl%g?'y made of a

t hernopl astics material but nmay be made of other materials. Wien nade of a
pl ast i csFigat &f shaws atplispettive @iew of a gon adcardinpioy fiethtremtialimabofdy itventiimve a const ant
cross sectional profile. However the tube may be injection nolded. If nade
of nmetal .. th ube may be al sp extruded he tube.11 has nunber of ribs
7128 whi RS 5 PR pEee ey BY PEheb PGS oD f et e i Bel Charer s
1130, 1132, 1134 & 1136. These ribs also provide rigidity. The chanbers
are fill gigurdb1 dRovsiikcoloANardifbraiseSiitFh@sat erith@imedicoThe irferibt. have the sane col ored
ink. Alternatively there may be different colored inks in each chanber.
Wth four colors and a suitable printhead it is possible to prgoduce al npbst
any desi Figye eoPors 2Resasefiva View Alf AA IS YRS P 2 @ty empagdyrsgt of the inygnt 'gwt d Bl ack
(CWK) cedpoi. i nks. The chanmber 1130 occupi es approximately half of the tube
vol unme whil st the three renaining

Figure 29 shows a perspective view of the pen of figure 28 with the cap off.
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 24 shows a perspective view of a pen according to a further embodiment of the invention.



chanbers each occupy one sixth of the tube volune. In a CWK col or printing
device black is normally printed nore than color and so bl ack i nk woul d be
stored in chanber 1130 with the three other colors stored in chanbers
1132,1134 & 1136. It will be appreciated that the nunmber and rel ative

vol unmes of the chanbers 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 irfto seven chanbers. The colored ink
chanbers need not all have the same volune and t he bl ack ink chanmber (if

bl ack ink d gvol une. As col or
becones I:Rﬁr@mmﬁ%g%%&ﬁﬁﬂdﬁféf PRropol{‘?[# on o pr| n%ﬂuam ng black ink may
decrease and soNchMemmTP‘@aotadetniaaf@lﬁsilwq#br@bRﬁeﬂr@rPé'dlé Akstigkigy change.

Simlarly, whilst color inks are supplied in equal anount, there is no

reason Wphsicipeh &l dhRiapSEGoNsajcren| arger supply of magenta could not be
provided. The first end cap 1124 is shaped to substanti.all aI t he ends

of each of the E#&D& SshorRgen Htpoeutngte s bt Frbrdgey © PreipYentop, The RdIES 1140
to all OWaageﬁerdlllSIttﬁbufahﬁenCﬂibameIQSm ashich helocaidd 4 Splicaite caﬁndgarawmuy 11dr Fheng of
the inks throu por at t in a
novabl e s%'g glg% eh esa“mks%ppé' H% d %Et%\fl\geaﬁg ?rﬁlg] L& ﬁagqg ﬁélg%ﬁgg% 1124.
As ink i slisersdsd whenties lslealbplmvwn@ﬂ etnfge stydes or prigtheed ?véﬁﬂggedc‘hlﬁlmbéw carifigge second

end cap :iaagéméeﬁecﬁht% PrePRRRRY HoWertp e E}éﬂﬁdy%'e MndRated 808 rodfavhyRenChigRer s but

is provided with passageways 1178 (see figure 15) which comunicate the
chanbersCWldﬁF@ﬁ%enﬁP‘fyd‘EtP%aéﬂrm&TébserﬂﬁPﬂ’F&@d to the free end of the cap 1126.

The printhead i refe an.ink i a ¢.ef erably
a nicroel ectr orr@’& ﬁ’gﬁ?pgé’lalt?@/?fngrfﬁes(Wﬁb@%ateb%goevﬁgbe ﬂw@hl&'r\@‘ﬂfge%aw{ec‘f n? nkj et s
expel i nkirst endicagl 1Rd@dartheether ercitby atseosl endicapd k26t ﬁur@lbb)lllqﬂesatﬂifmjﬂmadﬁ pa i nk, as

currentl Yhe%ﬁgstomMﬁfbuk fﬂky deSifadd HRBier iAtdrialh. QVRn ﬁwerﬁgblwcﬁﬂa@érlhlmlt@oe i\S SUCh
MEMS based | nkjets have a’l ower power caonsunption conpare

pri nt er s PPl IFx IR 2 et ‘E°F‘§§‘E‘{ Fross S?ca?na{g%ﬁl? HopBrt Apike fa%,y31 d'é%“%er e
avai | abl ﬁlom&W&Ymaﬂéoﬂniem the dxbe mECH‘e aBo b@uded! The mﬂerm B3 dinmgpendf riMENES wirish 1 et

devi ces %Nl%e the r-lerl?r {)ptkﬁ)tu § Ié(e)pre]l{af_le?u];mr i f‘lng&glg 8{]939l¥hcse$i%£ Ll§ US

appl i cations, con are I ncor por at ed
herein byr0V1é<f wgiditycEre cl’lam?erpw ﬁklelde*afh inksAtis H@@&St EhG chambergplbhayethe spmo eleses

nmount ed @R @lteirlaﬁ%lymle?e Ryl B3t e rehd Joﬁ)%'dtmkl? @Pdath chareB)withlddt cvlods GﬁH 4 anindes
control and power cont acts 1146. A s ”éa%/ %afﬁgl b 1118[{%5 m)u n@ﬁ t he end
cap 11261”%'5"3&% itig, PO5RbIR S prpfuge gimost agnFired £0iT AN g comRRRtieR © $ %0 al
novenent YeliovvtaheBm&Iwam(K)lclﬂoﬂlﬂI&B is controlled by integral arns 1148 which

extend laterally and axially away fromthe inner end of the stylus to bear
agai nst a | and Thd 8vmbes & &30focqypiesepir§yimatply hal{of éhe tybe eadwewhilstithe tyeasprppininggai nst a

subst rat g, Gals&sh &c%y%ﬁ%ﬂ%ﬁ iR vhgRd I@J‘@Mfi‘klc& ri e d§¢1<\é|b!b5k & Qorng@lly act .
The stylus is preferably formed by inj ectl\(;g: gﬁ %1§°qt”o a . thernoplastic

mat eri al p“'mﬁ‘ﬂm?)?‘@\‘ ‘é’?"’éﬁ‘i“ﬂﬁ",&&f’é‘f {pk wouldg storgg, {fping g’fele)?thﬁr %i num of

amount Ostbrediimchantberpll 32)1 thask BI06E: ikt elippekiatbdthit ke nuster andlrelative 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



addition the flexibility of the stylus nib accommpdates a small anount of
roughness in the substrate surface. |If desired the stylus nib may be fixed
with substantially no novenent allowed. The first end cap 1124 is shaped to
receive a small button or cylinder type battery 1138. The battery nmay
nmerely sit on the end of the end cap or it may be inserted sideways into a
chanber in the end cap. Locating the battery in a chanber enables both
terminals of a button or cylindrical tYpe battery to be easily engaged by
electrica&g%ontacts in the chanber. Merely sitting the battery on the end
only allé§ 'easy engagement with one ternminal. One or two wires or other

el ectrical patg@ %&%ﬁd Ha%a) &%\4 9@%&@ susemﬁ tse P ORth OF tyb AhabhvdrEbiiinal s of

the battery 11 52 extends over the end cap
1126, pr iprvidecavit naspgewmeH 178 Gee Gawe 191 yhleiscqmﬂwmcamtts chemberaitape Pt 1154 i s

provi ded 1§ euhady c¥kbk GBe L @r fnk €9 1979 Tﬂg‘géhgd i frererably hriisk o HpelplidBeapa@j €Ct S.

The aperture 1154 is oval in sh e an head 1120 t.q expel
i nk thoué‘}‘?retﬂﬁeéer%?&'ear pigrogledgereipnice é“‘?f g)?ﬂ”ﬁd m[f]ﬂﬁ B@Mgtbﬁegﬁ’getiﬁ’él "8( P

posi ti onesng medhimirap@matondythet MR bamehtise olithe thkj a3 qoiraudie uizy bp m@stank Jemw
resilien r%agggr@ﬁry AL T8 sobd RN S Yo ikl QR p i %ns,mgﬁoh oGiftAred kP2

Where th I'S secure e end cap with
t er m nal §uch mméwe@th;ch gakes omEetivofor tietimpartaide deeeshen avqﬂHfée ROHFR 1f l“a'&é need

not ot hely SRu& Bﬂﬁﬁﬁndﬂé@)f WMSQQQM ddvide? and\Mb&'b&% o@&bﬂcaﬁﬁhﬁrefe@ﬁd&”hd’lﬁﬂde toDur

ted t h th f th
ot hor  t oPHTRED oot PEmRe 10 Gt FRlen S ielteat KRG of o
battery engagesl‘ he Remqhena Q%ﬂnd@%%e eQdk ltlﬂ‘)ebuﬂn Fég or?g'ﬂex}h:}eerg IicJ‘cb@b(QtRidy 1112.

|0 In a nonochro nimum functionality reqwre to control the
print head’qBélw“dmh@ﬁlfldeswntrelhn@?we@mt@m W46y for controlling the ink jet

actuators. The PCB or. the printhead itself mcorporaeaﬁ t he a3ontrol
circuitry for th&si [ef igrtnad o &e crfiap UaP st 3 1Sh ¢ lejof 2 ypalliampun, pf,
cont rol | etlalsovdneat Axtidl kobnentivl the stajisatt FdS heirolldd by Biteglalismai1ihg wlschpme:sis ed on a

substrat ?t lf’l‘ S ale :}wlgle frcsng ¥h|e lilnsnc—:r egg %ﬂﬁel Rﬁl{s%ou&%a{ﬁ%}ts?a [agé H|8I1 Eseé @m% 15 In

conpr essive Torce in the stylu G eent St R s Hestl s i n
nmovement ussf preskiog the Wlussaganﬁda ﬁql?érate@ﬁiseﬁfﬂﬂe api Yidhtorpayd #pé alh’t"ﬁ Fh9 syladio psfragthe

movement hd a3 elebi #aﬁnee BPReBiA mbRlink OF £BerAbpldddlc Igatté}ﬁr meegﬂaepablymeﬁe the
stylus is substanti al ive to the

I){ i xed, venment _ of t(ﬁ é E) t I

rest of AHEMPEMeRds RRjFally 2 Parpp EamoppD- SRR 21 oY %ﬁ etﬁl al‘f# tg'fsfr "may be

per manenaddjtiot ctmrmmbﬁd dfohet sndushidtt dcedmymodatest 1 englieamona\pf rdoghngss dw thel e@smet h a

separat e ST 5Bl 18 Waf 6 ¥ice V, wwo)/ of f switch all ows
surtl8fe Bsired Ml % BWHaf B hxed s kes'ta% nggo&‘egé%ar o

t he user for use with a
touch screen ofrhaﬁlf?»eqnémdlu‘blﬁ d‘&?ﬁdz‘eieceﬂ‘?ﬂémalb‘e‘&‘i’lt@ cylt‘}iﬁéﬁﬂ’e heepdMsHE nay be

used to gdksy Ry Rerely kit & tth of thd &8 ARt nﬁ§ bé’\h:{e}tecnﬁleﬁéyp In® dt@dnbeicth 28 end'\'/\y'l ere
the. pri nPRa4ewF tebsebFEaieg ab tsre A SR s BRO B troder
type ci r ensilyt engagehbycdlectrigal mentgfsfin fitp shambér. Mhlelyeitt@etthq tetdry oi the eridtoplytaows
easy 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 body 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
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.



conserve battery power. Pressing the stylus nib results in "wake up" of the
el ectrical systens and printing. Being a solid state device, the delay in
comenci ng printing caused by changing froma sleep node to an active node
will be so small as to be unnoticed by a user. If the pen includes a notion
sensi ng device, such as an acceleroneter, then this sensor can "wake up"
the pen on sensing notion above a specified threshold. As best seen in
figures 1 & 3 the pen body 1112 is notl0synmetrical but instead is provided
with a finger grip 1162. This finger grip. 1162 encour es,t%hg.user o hold
the pen in an %FF&?P%P]P’B?IPW“FH“‘“”E“ ﬁE‘%S?P & rrgugeditq sl pLntpeed isgp PHYthe ad
1120. Howeiarand difaitrpfor &ntréllingai ok jet dt@atperThie PCR Ot the priirttieadikselfincbriore: thpen i s
confi gur %dntr%f) 'tcggi ﬁ)tr 91% irﬁ(t'gtl agtmatdl. hWoxL/l)ff R?I{C %3)%&&%? cohtpoqle&)?ottn t.(ﬂIk id g”fy from

t he printhea o) € paper a any orrentation, as shown In tigure /.

Fi gur e 7 eisttelushen the seluy hibds miéspedron gtsisigate Geehsinstthepsiyiye egainst & NpsEate gyl érent
-orientat 'c%@ssi&e’@k@ ﬁij[tﬁéjstﬁlys ni#} mﬁreﬁlb&ﬁiﬁé}lt thk 1881ts8in TebGnent IdT@heRBIuR aif thd NK from
the printhead is indicated by line 1170. Paper sheet _1164 represents an
ori ent at BRI fWch man Be afiyAed by Hernoy ek bY prEsHE P SRR RS FosY DY ABE M eet 1166
r epr esentvgherealt sbilus & ubstantily \fikédnmbiemes tof thel stylnd dib bedkivano tilieerespofi tit fRe &chot Paper
sheet 11§8ai1£b? resents an orientation with the stylus nib to the side of
the pri nfiead” As seen, the stylus nib does not obstruct the path of the
ink to the papée PGB angrpyinthead cinquittyimap be Rrmanendly Songerterde the kagiery Prutgfg@n 13y7 2
simlar $0phi@l with 2 EdpBht ESaster lof/off switeh SREvisidd 3t a hidRr & SwktehGBowkARSuser ROT

i nclude a %atter,y. The cartrjdge is otherw se substa{m ally identjcal to

the cart PiedlePeat # Poyuradiingmeds: Boh Zfr wo MR & IWEhETEhPL BPLPR PERETT PP%ed with
t he sane devicalmhies mechhrisnmianbekiséd te eramre esprawieg df e perg apavilt bgexfldived latg. Wigrssi npl e
pl ug and_h 0. DOV Si f Y] L agddl bé J is no
Bl ot o1 PR T R SR sl B R GE Ul el G Ve prRuBBH PEBRIAAEES, | °
1172 i s betk erfeablyfiopludg Sdeep mode”name Fewyy wﬁ*ﬂcﬁw &I e the elgshifacredsfce,

ei t her _ ac&l@ér\te%ﬁtérﬁow@r. WedsiRglthe QNRAGES ﬂeﬁﬂg in Hadke Brdy the blediival spshems adtipritkehg S
el ectric r m nal ontacting wt he bCBh 1146 n upply 1116

%l‘ te rot dcl Dol fron-lrhsqe i mlc()de§08$

may be t REM&RIPEI {8 Re de delRLp comoe e RIgine EEGETY SHRE1E "ERLOTP MRt 8F it may
be a di f h@iventdelvalhty do.smalhes thht trmptjced by 4 irer. ffake prajnclodes dimppiosatsing deyiceq

rechar gegfy % an' kAR ARLS, Hel misTJe&gﬂaﬁ ke gﬁsthé);%eﬁfoﬁ 5@0hY mbidf lbHE  lyglERld LY
information hard coded or stored in non-volatile nenory which identifies
one or ndfeEolde characteristics of the cartridge, such as whether the
cartridge i s a A¥BE®sdf inCipuRs 1 &CRhE hén@ay 111D 6 dvtyimmaticadibattitbtead is pptomided

possible,.etg¢c. In itj.on the tridges.may inc e circuitry f

noni t or i H&haﬁlﬁﬁr ¥ '832&;“?‘ "«?gﬁlpgg{fr’%cé’ru% o tl?egé(er&)&og::{% pr?g mvﬁ%'é)ﬁgnéa}r:m} ‘%&1 has run
out. Thi te spthowibriitiB ebpverthy ptiwheaditig0 damieteaiheerrienation ef thopen isdopcritiprbanddit act s on
the PCB Er%4s4con¢r§ﬂtuIe_§ bR ke Sl dis hiD iR okt il @omUTERhthéhd EAhSpdbAked,

assunmed or cartridge supplied initial ink volune the ink volume as
pri nt i ng®BCEagon. psheyRdn #FG-t he cartridge may store the initial ink
vol ume i n non- ¥@u@t7ishdvs RRBTUY nid AdtidgAgaiRepaparagthrexdiffaat otidntatons, idd@atadllyi on f rom

the 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 cartridgé 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
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 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



cartridge when the cartridge is installed. This enables the cartridge to be
a relatively "dunb" device. PEN WTH SENSOR A pen with a built-in optical
sensing device is showin figures 9 and 10. The pen 1200 has a body

nol di ng 1202, a chassis nolding 1204 and a front nolding 1206. The pen 1200
uses a cartridge 1208 the sane as shown in figures 1 to 6, i.e. a self
power ed di sposable cartridge. The pen also includes an optical sensing
package 1210 whi ch conprises a PCB 1212 and an optical nolding 1214. The

PCB 1212 i nc).udes..an i.ma sSenso evyice 1216, a l.iagh u A 1218,
processiﬁﬁg%hwﬁgleﬁgﬁfaggﬁFgﬂ?‘ahsﬁ*?% anePSITﬁgﬁ%m f%%‘%é?c ed§§24 and
aerial 12g@batietye aerial 1226 is connected to the PCB 1212 via wire 1228.

The PCB opt i onafyl Yardified o831, aE 855 bR G hal2aRd or R i RBEI8E Reddy devi ce
1216 may be responsive to a narrow band of el ectromagnetic mavelengths or

to a w devhishidentifieypps of meshthe dapreawics pEs aridge fush g yihpter thegarides 1S AMEISE FOL0

radi at ido Qar@iﬁge,&ﬁﬁﬁﬁxﬁﬁm @dlh 0fine bigblayaw. &l Adigdnlis c&ﬁ?gehh@ lhncmdaeircam fOmonikeg Ce
responds.. J ensor evi.ce 1216 is efera C I ne or
nor e chaW&Lw§8&%%%%m§3Vf8%§w%@fff“3?%%ﬁfgowﬁ%ﬁgﬁggﬁg%?ﬁgﬂgﬁ%ggﬁﬁgg?gsource
1218 i s perefiethebinjiccantir PGk th46 fAlgmpgvetyr thaygsn eontrgBsdeqemiepte @lvilatedetseed orrmgnet i ¢
radiati OQa‘ﬁdé&%g’g}% init APk véilde &i@%nﬁ%lﬁﬂe YO RISILIRS In ohB Sorhi N lart&fRb €S and

i mge sensorS nay be provided wth one or nore filters to filter out
unwant ed sREnR Bitakipksvolums iz Bepevolatile snspely FAL e Peny mayeRrirash thijdefprmatigndromyhs oy e o
first setarfidgd WREMe SLAGRISnstAIES PRISEGRME tirthitideoto bl freRfiety “dach”dévicon and a
second set only responsive to visible light Simlarly it may be desirable

to have of light sources which emt only to infrared radiation
and a se?gﬁgmgéﬁﬁ%ﬁich emt only visible light Oher conbinations of

wavel engt hs ar eA pogdh bbwit-n epfical rasingalovics ds shein Heures 8 epslolsThe gent 18008t &bothat  t wo

bands of moldRY 1oL A HaldS molkiRe PYY an@ Ridnt rﬁJldu%ﬂﬂ%' 'ﬁl@-ﬁejn@m w2l R Bame sl oCk et
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(not 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 responsive to more that two bands of
wavelengths.
In our earlier applications PCT/AU00/00565 (docket no. NPS001), PCT/AU00/00560 (docket no.
NPP001 and PCT/AU00/00569 (docket no. NPT002) we have disclosed a system referred to as netpage which
includes a pen for sensing invisible tags printed onto paper. The pen 1200 may include all of the functionality of the

netpage pen disclosed in our earlier application and, in effect, be a netpage 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 combiners



shown) in the upper surface of the chassis nolding 1204. The chassis

nol ding slides into the body nolding and is retained in position by the
front nolding 1206. The front nolding 1206 is a snap fit in the body
molding with a snap fitting (not shown) engaging in recess 1236 of the
body nol di ng. The pen PCB 1212 engages the contacts 1144 of cartridge PCB
1144 to receive power fromthe battery carried by the cartridge and to
cont rol the operation of the printhead?1120. Control of the printhead
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and as used in the carfri ures 5, 6 & 8. As such the sane parts
have t he same f@pr@pt@mmhgmmges 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

width of line possible, etc. The processor 1256 of the pen PCB 1254 can obtain this information from the
cartridge and change the relevant attribute of the printhead 1120. The cartridge 1114 may include an area
1268 which indicates the attribute that may be modified. The information may be printed on the cartridge
body directly or attached by way of a sticker. The body may include a transparent area 1264 adjacent the
slider 1256 through 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 adjustable line width can have a wedge representing the line width

extending axially. Obviously other attributes are controllable.

PRINTHEAD AND STYLUS NIB

Figures 14 and 15 show in detail a preferred arrangement printhead and stylus nib for use in



The printhead 1120 is nounted 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
outlets conmunicate with ink inlets 1182 of printhead 1120. The stylus nib
1118 is nounted in a slot 1184 of nib cap 1152 and held in place by surface
1190 of the end cap 1126. The cantil é¥ered arns 1148 bear against |and

1184 and he st i b outwar 1 the
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16 to 24 inclusive. The printhead 1120 is an assembly of four layers 1302, 1304, 1306 and 1308 of a

semiconductor material. Layer 1306 is a layer of electrically active semiconductor elements, including
MEMS ink ejection devices 1310. Layer 1306 has been constructed using standard semiconductor
fabrication techniques. Layers 1302 and 1304 are electrically inactive in the printhead and provide
passageways to supply the ink to the ink ejection devices 1310 from the ink inlets 1182. The layer 1308 is
also electrically inactive and forms a guard with apertures 1312 above each ink ejection device 1310 to
allow ink to be ejected from the printhead. The layers 1302, 1304 and 1308 need not be the same material
as the layer 1306 or even a semiconductor but by using the same material one avoids problems with
material interfaces. Further, by using semiconductor material for all components the entire assembly may
be manufactured using semiconductor fabrication techniques.

The printhead 1120 has four ink inlets 1182 and the ink ejection devices 1310 are arranged



14 into twelve sets, each of which extends roughly radially outwards from
the center 1300 of the printhead. Every fourth radial line of ink ejection
devices 1310 is connected to the sanme ink inlet. Ink ejection devices
connected to the sane ink inlet constitute 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. (lIs there
any other reason?). The twelve ' "l'i nes of ink ejection devi ces 1310 are

arranged mret ri cal | bout  the t 130
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1308. The octagonal shape with tabs also aids in locating the printhead in the recess 1180 in the end cap
1126.

The capper 1183 is also preferably formed of the same semiconductor material as the print
head and is mounted on the printhead for rotation about the printhead’s center 1300. As with the non
electrically active layers, the capper need not be the same material as the print head or even be a
semiconductor. The capper may be rotated between an open position (see figure 17) and a closed position
(see figure 18). The open position is shown with the closed position show in dotted outline in figures 16
and 18. The capper 1183 has twelve radially extending apertures 1318. These apertures are sized and
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 material between the lines of ink ejection




(see figure 18). The open position is shown with the closed position show
in dotted outline in figures 16 and 18. The capper 1183 has twel ve

radi ally extending apertures 1318. These apertures are sized and 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 material between the lines of ink ejection 15 devices, and the
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PRINTHEAD ACTUATION

Whilst the pen may be turned on, it is desirable that the print head only actuate when the
stylus nib is pressed against a substrate. The stylus nib may cause a simple on-off switch to close as it
moves into the pen. Alternatively a force sensor may measure the amount of force applied to the stylus
nib. In this regard the cantilevered arms 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. Where a force
sensor is utilized, it may be used merely to turn the printhead on or off or to (electronically) control the
rate of ink ejection with a higher force resulting in a higher ejection rate, for instance. The force sensed
may be used by a controller to control other attributes, such as the line width. Rotation of the capper may

also cause an on/off switch to change state.
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lines 1379, 1380 & 1381 is achieved with a mirror image arrangement of slots and grooves.
CONTROL OF ATTRIBUTES OF PRINTED INK

Color control via potentiometers

Figure 23 shows a four color pen 1400 having a pen body 1402 and a replaceable four color
ink cartridge 1114. The pen body 1401 includes three rotary potentiometers 1404, 1406 & 1408. The
potentiometers control the hue, saturation and brightness value respectively. the pen body also includes a

display 1410 which displays a color corresponding to the settings. The display 1410 is preferably an



surface which comunicates with slot 1368. The slot 1368 extends under
lines 1374 and 1375 of ink ejection devices and so all three lines receive
the sane ink. The supply of ink frominlet 1182d to the Ilines 1379, 1380 &
1381 is achieved with a mrror image arrangenent of slots and grooves.
CONTROL OF ATTRI BUTES OF PRINTED I NK Col or control via potentioneters

Fi gure 23 shows a four color pen 1400 having a pen body 1402 and a
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control via cycle buttons Flgure 25 shows a pen 1432 including a pen body
1434 and a r la ea k)' f.our Bt?onsl nk cartridge 1114. The pen body 1434

i ncl udes HP 8’1” eOREPLYfa SR PURNSt er abl y an OLED, and three control

Figure 25 shows a pen 1432 including a pen body 1434 and a replaceable four color ink
cartridge 1114. The pen body 1434 includes a color display 1436, preferably an OLED, and three control
buttons 1438, 1440 & 1442. The pen body includes non volatile memory in which is stored a plurality of
different line types, such as solid line, dotted line, dot — dash line etc. The control button 1438 is operable
to place the pen in a “select” mode, whereby the buttons 1440 and 1442 cause the pen to cycle through
the available stored line types, with the display 1436 displaying the corresponding line to be printed. The
buttons 1428 & 1430 cause the pen to scroll through the types in opposite directions. Once the desired
value is disblayed, it may be selected via the button 1438 and the pen will then produce the selected line
type until it is changed. It will also be appreciated that the line width may be modified in a similar
manner, with the pen having a number of line widths stored and which may be selected by the user.

Other control models are within the scope of the invention and the invention is not limited to
control of attributes via potentiometers or control buttons.

In will be appreciated that a single pen may provide control of color, line type and line width,
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first area includes tags equivalent to a command of “place in color selection mode” or “pick” mode whilst

is the

the second area includes tags equivalent to the command of “set the color to the current color”, or “set”
mode. To select a color the user may merely “click” on the first area, click on the desired color sample

and then click on the second “set” area.

In a further variation the color card may include a series of different colors whose values are
encoded in a single tag. The card may include an area encoded with these tags so that a user may click the

area and upload a series of colors rather than just one.

Alternatively the tags may operate as in the netpage system where the tags are decoded and
transmitted to a netpage server. The server determines the function associated with the tags and transmits
an appropriate instruction back to the pen. In this regard reference is made to the figures 9 & 10
embodiment which includes appropriate hardware (transmitter and aerial) for transmitting and receiving

information to an external device.



An alternative structure of the color card (not shown) may include two
command areas. The first area includes tags equivalent to a command of
"place in color selection node" or "pick"” node whilst the second area
i ncludes tags equivalent to the command of "set the color to the current
color", or "set" node. To select a color the user may nmerely "click" on
the first area, click on the desired color sanple and then click on the
second "set" area. In a further variatlPon the color card may include a
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etc.) error Nessages reildsdoftimbltidhes &RS@H at top of pen Figures 28 to 33
shows a pen 1470 including a replaceable four color ink cartridge 1114. The

pen body 1472 incl wkest@per@Riéieadn sensor device 1474 at its top end. The
pen body includes a color display 1476 and a control button 1478. The

di spl ay and cont r oOlperttints gowat @mimuitdiiedwidrpriatef, ete.3t PCB 1480, together with
a controller chip or chips 1479. The chip(s) 1479 include a small anount of
non vol atile eITOr Messages

Sensing with 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 includes a color
display 1476 and a control button 1478. The display and control button are mounted on a first PCB 1480,
together with a controller chip or chips 1479. The chip(s) 1479 include a small amount of non volatile
memory capable of storing a small number of color (or other attributes) samples. The PCB includes
contact pads 1482 for contacting with the contact pads of the ink cartridge 1114 and for receiving power
and controlling the printhead 1120. The sensor device 1474 is mounted on a second PCB 1483 which
engages with contacts (not shown) on the first PCB. Two PCBs are provided for ease of manufacturing
and a single PCB may be provided on which all components are mounted.

The sensor device 1474 includes a chassis molding 1484. This molding is seated in a recess in
the internal end of the pen body and is in a substantially fixed position. There is provided an image sensor
capable of sampling any visible color. The sensor 1486 is preferably a RGB photoreceptor. Other point,
line or image sensors may be used.

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
mounted. 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.
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(even if there is only one physical memory device). A first memory may be used to store “favorite” colors

and the second memory for storing “temporary” colors.

The sensor may be used to sample attributes other than color, such as line width and line style.

LINE STYLE OR COLOR CONTROL BY DRAWING

Figure 34 shows a pen 1500 having a pen body 1502 and a replaceable cartridge 1114. The
cartridge may be a monochrome or four color cartridge. The pen body includes a control button 1504 and
an indicator 1506. The indicator may be a single or multi color LED assembly and may be separate or
incorporated into the control button. The pen includes controller circuitry for controlling the printhead
1120 and non volatile memory for storing attributes of the line printed. The pen has two modes; a first

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



has reached capacity, the pen may inplenment one of a nunber of schenes for
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Although direct printing of ink onto a substrate is the preferred printing method, indirect

printing is possible. A small Memjet printhead can be used to construct a universal drawing implement. A
small cylindrical roller is in contact with the page. The roller spins freely about the axis of the stylus, so
that as the roller is dragged across the page, it automatically orients itself so that it is at right angles to the
direction of motion. The Memjet printhead is mounted behind the roller. It prints onto the back of the
roller, and the roller transfers the printed image onto the page. A small cleaning station cleans any ink off
the surface of the roller after it has contacted the page, so that the printhead always prints onto a clean
surface. The printhead reproduces a contone color image via dithered bi-level CMY or CMYK. The
stylus can be programmed to produce any colored, textured continuous line or paint stroke. The rate of
printing is dictated by the speed of movement of the roller relative to the page. This can be determined in
several ways, e.g. from the actual rotation of the roller, or by continuously imaging the surface and

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



sets. The attribute sets may be colors, line widths, line styles or any

ot her characteristic which may be changed, or a conbination of such
characteristics. The pen nay have a nunber of groups of attribute sets,
such that a first group allows color selection, a second group allows |ine
style selection and a third group allows line width selection, for
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the map %@'%ﬂ ec%ggasopgss%ye {l?esemclug'he stylus can also be switched into

non- mar k viat heed Tor both marKki ng and non-mar ki ng

ni bs. The user £an %gad Vi rtual colors, textures and line styles into the
uni versal pen fromprinted palettes. The stylus can optionally indicate
its current settingsolk Rxed@ (Habihdt, phdsddtral) STROKE EFFECTS The pen of the
present invention is capable of many varied stroke effects. Sone, such as
color - and |ine w didpadty exiuidfdpemnabe trocedurdl)i me and position. Qthers, such as
printing a dotted line a re dependant on tine and or relative position of
t he pen. The fi gur eNishspelZD shatpol) shapet orgpretioohal |y i ncl udes an

accel eroneter array. This array may be used to derive the relative position
of the pen as it noves oWeermines gigkswidhit e. Thus a dot - dash |ine may be

drawn with equal length dashes despite variations in pen speed. Many other
effects are al so possi bl Betequiss a8 WRERYPPeS: 1 oke styl e

Varying style with

Time (speed)
Stroke width
Opacity (airbrush)

Space (including orientation)
“Reveal” image
“Checkered paint”
Dashed line
Rainbow colors
“Image hose”

Location



Color texture (flat, image, procedural) Opacity texture (flat, imge,
procedural) Ni b shape (2D shape, 3D shape, orientation) Determ nes stroke
width Determ nes "cap" and coner shapes Varying style with Tine (speed)
Stroke width Opacity (airbrush) Space (including orientation) "Reveal"

i mge "Checkered paint" Dashed Iine Rainbow colors "Inmage hose"
Location 23 On/off Specific style/current style Tilt 3D nib shape Force
("pressure") Stroke width Opacity (ai?brush) Sinulated physics of nib,

i nk, paper, brush, paint &gdfﬁcanvas Transfer of ink/paint fromnib/brush
to paper/canvas Striated Bflush stroke Layering (stroke on canvas and
stroke on stroke) Diffusy Vi ] M xi ng Kubel ka- Munk col or nodel
Simul ated Iighting ép%aﬁc gtﬁe(/\c(?lﬁ!entt ytyle

Tilt
3D nib shape
Force (“pressure™)
Stroke width
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)
Diffusion
Viscosity
Mixing
Kubelka-Munk color model
Simulated lighting
Light source direction and color
Color physics of media

Layering topography
Examples

Pen

Ball-point

Calligraphy

Pencil

Graphite

Color

Charcoal

Oil paint

Water color



Li ght source direction and color Color physics of nedia Layering

t opogr aphy Exanples Pen Ball-point Calligraphy Pencil Gaphite Color
Charcoal GO paint Water color 24 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. ART52). MOTI ON SENSI NG The

enbodi ment of figures 9 & 10 optional B¥ includes an accel eroneter. This

accel eroneter may be.used to provide relative notion sensing/positioning

e C : :
wi thin a pen stroke of & number of strokes. This notion may be recorded

and used to provide apsteigi tal ink record of the user's strokes. Relative
notion sensing nmay be achi eved by other neans , such _as ﬂéroscqges or use

of a rolling balp|this freedmicece isgpadnta s exlip spplisttions UHTOLIYE S Podre'dii ng

¥M thin asmokesss 0§7D1I2§9ﬂ@&i:1{ea$b ARTId)cUsHN0WT13 D9 1gUbRe B, ART4Y) AISUSERE page
unction -t is ¢ e of detecting and decodi ng invisible tags
printed gHH&%QﬁS%??HPégggﬁ*s net page functionality provides the pen with

the ability to fix its position on a netpage encoded substrate absolutely
(and thudMogloysensg y within a stroke) using the absol ute positioning
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with the substrate.

Absolute positioning within a stroke is more desirable. The pen of figures 9 & 10 has netpage
functionality —it is capable of detecting and decoding invisible tags printed on a substrate. This netpage
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 enéoded 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 of the substrate and using the texture of the substrate to detect movement.

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

established. The netpage application controls the pen to mark the page according to its position. As such

the en can be used to “reveal” an image by rubbing the stylus over 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.

Using appropriate software it is possible to control the attributes 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 memory.

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



enabl es the pen to be controlled by a netpage application to mark a netpage
surface. The user noves the pen over the page. As the pen noves it detects
tags which enable its absolute position on the page to be established. The
net page application controls the pen to mark the page according to its
position. As such the en can be used to "reveal" an inmage by rubbing the
stylus over the relevant portion of the page. COMPUTER | NTERFACE The pen
of figure 9 &0 is netpage enabl ed and® has two way conmuni cation with a
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relevant fields that a number of other embodiments, differing from those specifically described, will also

fall within the spirit and scope of the present invention. Accordingly, it will be understood that the

invention is not intended to be limited to the specific embodiments described in the present specification,

including documents incorporated by cross-reference as appropriate. The scope of the invention is only

limited by the attached claims.



The present invention has been described with reference to a preferred
enbodi nent and nunber of specific alternative enbodi nents. However, it
wi Il be appreciated by those skilled in the orelevant fields that a nunber
of ot her enbodinents, differing fron1thg%e specifically described, wll
also fall within the spirit and scope t he present invention.
Accordingly, it wll be understood that the invention is not intended to
be limted to th€LAPdSi fi ¢ enbodi nents described in the present
specification, including docunents incorporated by cross-reference as
appropriate. Thel.scopgedinctddthg amarkih®device Aldlhting dpdtdiiRd thatie valleghed
clains. 0 26 CLAIM5 1. A'Een including a marking device and being

oper at i ve havingagtkleastypag taitabyigt onto hashrfaceatthe aaarkingndevace bringt dedromically

surface, th i ng,device being electronigall ontroll abl e to.change
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sensing device for sensing inmages or colours or both and for nodifying the

at | east censing mdgosipectlowsdr bathtdnd fos erediflingithe et lsast oot etiribut baskideongba of
claiml wherein the, or at least one of a plurality of sensor devices is
capabl e OPe‘ESﬁEP?ﬁfqrr?ﬁ S5 i ncl udi ng coded data relating to attributes. 3.
The pen of claim2 further including a decoder to decode the coded data and
to change at |east one attribute in response to the decoded data. 4. A pen
according to any preceding claimfurther including a menory for storing
different sets & aflbeinsutef daimudswheteinathseor it deastiong of @ pluedlity 4f \shesoei n

t he nenory_stor.es_at,l| east .one user ef i ned t qf.at |east one attribute.
6. A pen §8‘@8?sdls ﬁ%pahf O%S?Sﬁq%lmbaige%m\m%?% ??%F‘iluaaetﬁél%?nrf%tf’@?tpggtgs'i s operabl e
to cycle through the stored sets of at |east one attribute. 7. A pen

according to claim6 wherein the stored sets of at |east one attribute are

cycled by sequentially depositi ngfétgat hs of ink. 8 A pen according to claim
6 wherein the stdor edhgeew obelaigm 2] @m%aﬂwhag@ﬂﬁgvk@k>QWQd@ﬂmH@dabaﬁaand
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4. A pen according to any preceding claim further including a memory for

storing different sets of attribute values.

5. A pen according to claim 4 wherein the memory stores at least one user

defined set of at least one attribute.

6. A pen according to claim 4 or 5 wherein the user interface is operable to

cycle through the stored sets of at least one attribute.

7. A pen according to claim 6 wherein the stored sets of at least one attribute

are cycled by sequentially depositing paths of ink.

8. A pen according to claim 6 wherein the stored sets of at least one attribute

are cycled by sequentially displaying information on a display.



includes attributes derived froman inmage or col our sensed by the sensing
device. 10. A pen according to any preceding claimfurther including a
receiver for receiving conmands from an external control source, at |east
one attribute being changed in response,to said received conmands. 11. A
pen according to any preceding claimfurther including a position sensing
device or a notion sensing device or both and at | east one attribute is
dependant on the relative position of the pen, the relative speed of the
pen, or both. 12. A pen according to any preceding clai mwherein at |east
one attribute i%cl wdesn nacdtding toranyosnared kiafigs SJiB 8 Avhiedin aceser d'bﬁngedt gtany
preceding.clajmfurther including a non-nmarking l us nib, 14. pen
accor di ngitddes pitpbeesderivgd dom a1 iprgesT ﬁOItOH’éS%‘?q(li’ éeé@!ﬁiftgéiei"scepart of a
user replaceable cartridge. 15. A pen according to claim 14 further
including nmeans for deriving information fromthe cartridge relating to at
| east one attribute. 16. A pen according to claim 15 wherein the function
of the user intdf acde pes aatordingawt ayapiecedihy ctiémpefugkhei umludn[g‘ armedivenfor

derived fromthe cartrlqg
receiving commands ffom an external control source, at least one attribute being changed in

response to said received commands.

11. A pen according to any preceding claim further including a position sensing
device or a motion sensing device or both and at least one attribute is dependant on the

relative position of the pen, the relative speed of the pen, or both.

12. A pen according to any preceding claim wherein at least one attribute

includes marking or non-marking.

13. A pen according to any preceding claim further including a non-marking

stylus nib.

14. A pen according to any preceding claim wherein the marking device is part

of a user replaceable cartridge.

15. A pen according to claim 14 further including means for deriving

information from the cartridge relating to at least one attribute.

16. A pen according to claim 15 wherein the function of the user interface is at

least partially dependent on information derived from the cartridge.



