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attribute of the path, the pen including a user interface whereby a user may modify the at least one attribute.
30 The marking device may be integral with the pen or may be part of a user replaceable cartridge.

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

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

The pen or the cartridge may include a non marking stylus nib. The stylus nib is preferably
35 movable along a first axis relative to the cartridge body or pen. Alternatively the stylus nib may be fixed. In
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25 markmg device acts.

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

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

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

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

At least one attribute may be modified, based on the sensed image or color.

This Sheet Has Been Replaced




Thi s Sheet Has Been Replaced 111111111112111112112111111 WO 01/ 30589

PCT/ AU00101275 -4 The pen preferably includes a nenory for storing at

| east one WOMMBMEY| ned set of attributes and a user def PEEAUMOM2TSptional |y’
i ncludes attributes derived froman image or color sensed by the sensing
device. One of the sensor device(s) may be capable of sensing inmages

i ncluding coded data relating to attributes. 5 The sensing device may be

| ocat ed adj acent pp&h}g' 3 i . Pen
R e L2 e B B O |%gg{“%gyﬁ'ﬁ%'%%ﬁégqﬁgﬂ“?J'?%pﬁs‘gﬁg’%“ééggnsi ng

[ ! . 0 e . .
device is Y¥é g egtiopalininclydes attpibnten,deeyed fam pnjmagy arfrigrsenseg by ﬁ%iensﬁ‘ggﬂ}‘f'ace. The
user interface i Lder . trol
button or at Ie?gt% ogﬂgLeg%?%eg{r“é)g‘ﬁ%L%%%lg%ﬁe qsg‘%el (,ggﬁi%crl‘}gﬁg gotg%d?%ﬁr&a%gg {?he user
i nterface ##MF-ncl ude a display for displaying information relating to the
at | easy one  athll Bl Ged gy 438 ked iR binind el S ARLY mOREAABLE L0 CVCl €
t hrought he store_a Sers Of "at 1 east ‘one attripute. Re 1 nvention ar'so
provi des a¥ifhehs masking depicalecatd atibe pthengpd@EtheRé® and operative to mark a visible
path onto a surface, the parki devi ce el ectronical ] ontrollable to
change at | east d’ﬁ%“é'igtd?"i'cﬁﬁ?@%ﬁ??ﬁ%@bl%?tpﬁs%nf ﬁ%&fﬁ" st ’?/sﬁrga_f’eudi ng a user
interface wher ebphe gsetiitGacd Y inbiiddlaf ¥astlohtlidek or afi@stlond 0o Plukdn blidfe S ADLiagt | east
one sensor d§V|ce caagble of sensing inmages including coded data. The pen
pref er abl y*°T # FUYEE S J¥EBder to decode the coded data and to change at
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decoded® daAehFlsing R S RS hETN & BT maCTRIIE e g oMot 4 frEt 00O o
val ues of deties capablé of setingimagesinchudingxoded dod. t he path at the | ocation of the
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sensi ng devi ce ot pAPrfesghly ingludes adecoder ty flecode the cdef] dataand 1© chapgs atleast Age agipute
rel ati ve possponsot tieiddecbdeddgeen, the rel ati ve speed of the pen or both. 30 The
position or speed of the pen may be derived fromthe sensed position of the
i mages or it mayThe pe s inclyde recpidior FreriingcomEARds SRR PETRHRemEbY e 2ttt ges .
The i n28ntdneatrinltc@ingehangedie@spoistito sdidredeivaixommhapdsiy an i nk ej ecti on type
printhead having a plurality of ink ejection devices and a central axis,
t he i nk ej ecti onthe@s Recfrsablyinclides @ apemeyy for stering didfergyit seifrofatisibute valyesy Thgpmempry
may store at least one user defined set of the at least one attribute.
The pen preferably includes a transmitter for transmitting sensed image data, coded data or

decoded data to an external control source.

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

image.

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

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

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

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

ink ejection devices and a central axis, the ink ejection devices arranged in a series of groups, each of the
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BRI EF DESCRI PTI éﬁpﬂﬁ"edﬁfﬁ‘ﬁ@*‘f"’gﬂrﬁ?‘ ﬁyﬂsﬁ% “‘é‘“ﬁ?g F‘%‘ﬁ‘éi&‘?"F‘?}’é"‘(ﬁeé“aﬁfr 8°"% pen
accor di ngthe rstdayerapdasccandilayeriofselid matrialbrlew hefrstiaviron.  Fi gure 2 shows a pl an

Vi ew gf= the pen_sh in fi e 1. Figure 3 shows a_side view of the pen
shovvnqisn figur e-nf.gaym sﬁeé’ffkegglgl s'§'ﬁ8’§ﬁ£"‘§%#"§‘ﬁﬁ"\7i"’é‘#"ﬁff°f ?‘ﬁ&“‘d@'ﬁ’ BHHHFEh i gure
1. Fi gur eths inicrroppectipg pesagspays eie \gewoves @vtholower serfece of| tithgsecohd layen swbich extebdienlypen
Shown in pdr@hiitRoukh the driciGess 6F U s&ebMgeran 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 1Pwienlly gepwsrondtlaysminclodes lipkinge pisaigawayaslinking the galleries with the

’ interconnecting passageways, the linking passageways extending through the thickness of the second layer.

20 The first, second and an ink ejection device layers are discrete layers or part of an integral device.
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Figure 8 shows an expl oded perspective view of a cartridge for use in a pen
according to a second 10 enbodi nent of the invention. Figure 9 shows an
expl oded p&%ﬂ@@ﬁ’ve view of a pen according to a third BRHAYPHHERAS 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
enbodi nent of the invention. Figure 12 shows an expl oded perspective view -
of the penpRicriDeggheTioN ORBRAWRIESE 13 shows an expl oded perspective view of
part of the pen of figure 11. Figure 14 shows a first expl oded perspective
view of part of the cartridge of figures 5, 6 & 8  Figure 15 shows a
second expFBUELEIERErEREtye ¥ew Pl AREP BPorag R @ Bt epppdimeny phtheinygptionst i gures 5, 6 &
S. Figure 16 shows a plan view of the printhead used in the cartridges of
figures 5, Figué2 SowshaipQnivier of the pdachosm i fige¢ Epect i ve vi ew from above of the
printhead of figure 16 in an open position. 20 Figure 18 shows a
perspectiveg vi from abo of .the printhead of figure 16 in a cl osed

posi ti on. g’%ﬁs\rﬂl%wsféms %vm‘f\sfs'a g?%'@@ﬁ” & cross sectional view from above of
the printhead of figure 16 in an open position. This Sheet Has Been

Repl ace® Figire4-shévslah erd@e @ 4t1BOEBBoWR@TAe0/ 01275 -7 Figure 20 shows a
perspective view from bel ow of the printhead of figure 16 in an open
POSi i ON.  pfil 08 MhGns2 DespeddONTewds PlaftibgV ol ih ;0 Pon b RWsge L Ne printhead of
figure 16 in an open position. Figure 21 shows an expl oded perspective view
from above_of the printhead of figure 16 in_an open position. Figure 22
shows a peFigpethewran opladsd prperiiveryisy of asprridprof fgA3- | nkj et | ayer of the
printhead of figure 16. 5 Figure 23 shows a perspective view of a pen
accordi ng Figuré showstalsios viewop delhibRalof 0 peh bifigir)V ik phyfiat varibis Gith@iodd Shows a
perspective view of a pen according to a further enbodi ment of the
invention._. Figure 25 WS a.perspective view of a n.according to a
further enbBST %&%‘Ys m(’)?"plgﬂépﬁﬁﬁ\:/“e'%tvi“aﬁ& thﬁe uf‘r"e"se'ﬂ'éa pseﬁ?)cﬁ\dgrg" top"es'fmé’fﬁs\cti ve vi ew of
a pen 3@cosmhodigent of the imveptiemer erbodi ment of the invention. Figure 27 shows
a color card for use with various enbodi nents of the invention. 10 Figure
28 shows afip@¢ SReEkLh %Blodkl BapQiiveFie 81k paitdeiditighth i edbolished: Bake idedaadi ment  of
the invention with a cap on. Figure 29 shows a perspective view of the pem
of figure 28 with the cap off. Figure 30 shows an expl oded perspective view
of the figbFEs Dehayap axighcpesertion! vie st ke penof 8%t hded perspective view of parts
of the figure 29 pen. Figure 32 shows anot her expl oded perspective view of.
parts of t Rigud ilghtwea gospgave.view df pbri agording B3 faibeudbodimant di & inésdginode d
perspective view of parts of the figure 29 pen. Figure 24 shows a

per spectiveg _vi SW b her enbodi ment of the

i nventi on. Eg‘&@%‘ﬁ% ‘E’ﬁ%’%&%ﬁ%ﬁ& ND OTHER ENMBODI MENTS Not e:
Menjet TMis a trademark of Silverbrook Research Pty Ltd, Australia. BASIC
PEN & (ARRTFEREXIS sio@nRRReET] pespective 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.
20  Figure 18 shows a perspective view from above of the printhead of figure 16 in a closed position.

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

position.
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20 Figures 1 to 6 show a pen 1110 according to a first enbodi nent of the
.invention. The pen has a generally tubular pen body 1112 in which is

| ocat ed WO BBI08eabl e cartridge assenbly 1114. The cart PEHYHE00/032754 i ncl udes
an ink supply 1116, stylus nib 1118 and printhead 1120 and is designed to
be di scarded when the ink supply is expended or the stylus or printhead
‘are damaged, with a new cartridge berﬂd inserted into the This Sheet Has

Been Repl.ace 1 N - 0/ 01275 -8 pen
ody. PORRER Pe skl iebirbeby b bleplEl e al bR v (¢ e
cartridge and pen body integral or not end user separable. The ink supply
1116 conieirs 28 skorys @plaprviptiomibelpy of heprmtheadiof figura Y insh opeg pasitiesed at one end by a
first end cap 1124 and at the other end by a second end cap 1126. The tube
1122 i's ek @bhohn BRAEd lrspRctivevid HRIERIVE SScipfisine bR b6 ik bpeR Bl nade of
other materials. Wien made of a plastics material the tube is preferably
extruded so as to have a constant cross sectional_ profile. However the tube
may be i AjESEE? Hews apprRgeye vipy fromateye gfthe RMS inkjgt Jozer of thy pringhead i Bzumg 10 ext r uded.
The tube 1122 has a nunber of ribs 1128 which divide the interior of the

t ube Bt EiguRYS shoWAPErRPeivE NBITR pén acedrditg toh Tubfler enlbbdithenfoftikfventidese ri bs al so
provide rigidity. The chanbers are filled with ink. At its sinplest the
chanbers al | ve the same cql ored ink 0, Al teernativel.y t.here may be

i 11 or ont RSP PR APARES T VL e Paceetily o sfypa s Shpd kel 7 0 00
printhead it is possible to produce al nost any desired color using a

conbi nat i Kigwe@$ shGysapersivttiye vievaof a enlatcordingitod fulBher epbodim@ie invertio: | nks. The
chanber 1130 occupi es approximately half of the tube volunme whilst the
three rengiRipghow [ve viBAG pQGEiihg BN Rurtfids LhtldaiREnt bAAR ivitiR6n. VOl UME. 1N a
CWYK color printing device black is normally 15 printed nore than col or
and so bl ack ink would be stored in chanber 1130 with the three other

col ors stBREd’ havearartraddor pseavith yations emgbodiments of the inygpop. o anpreci ated that the
nunber and rel ative volunes of the chanbers nay be varied as desired. Sone
currend deguket28 phoividpefspiktive viewbfalpen attolding #a fisithet efbollimext 6fthe ivvedton Witk aiciplos. | N
addition to black and, if desired, the tube may be divided into seven
chanbers._Th olored ink ch ers_peed not all have the sane volune and
the bl ackF’F"Fﬁ%9§W5W§VP°(°‘?"fV’B‘T’ pf“r?ﬁgqms&ﬁs "cﬁ”e"ef;d1 not have half of the
avai | abl e volunme. As 20 col or becones nore accessible, the proportion of

pri nti ng Esrasg sholvammlexpladbd pempective vevesige figu99en. t he ratio of black ink to
colored ink may change. Simlarly, whilst color inks are supplied in equal
anmount, t [ . jo at a larger supply of
magent a c@%&%lﬁ%rp g“%?%@?%é%®¥?ﬁgﬁ ?%gﬁkg%%ggg%mllz4 is shaped to
substantially seal the ends of each of the chanbers. The end cap 1124

i ncl udes Bt 32 shewp anpthgr exploderl perspegtie vigw ob pertapfthe figire29Pele chanbers as.the ink is
used. To prevent drying of 25 the inks through evaporation (the inks used
are usgal Fiyurd®ismivs DOHRE iploded FORENE W Rparts ST@He fifadiéd0en. | S provi ded between
the ink and the end cap 1124. As ink is used, the seal noves al ong the
respective c er. The second end cap 1126 is. al so aped. to substantially
Coal eachBF AREVEREIGIS VB P e SRR A P s oBaREPet 1156 soe
figure 15) which comuni cate the chanbers wth the printhead 1120, bonded
to the fPEPAIERIDESCRIAHONOF PREFERREDNAND OTHER BMBODWIENTS er abl y an ink j et

type printhead gnd o ey R &l &r.a0lr i orook Research Pty Lid, Austratia,

~
)

Basic PEN & CARTRIDGE CONSTRUCTION

20 Figures } 1o 6 show a pen 1110 according to a first embodiment of the invention. The pen has a
generally tubular pen body 1112 in which is located a replaceable cartridge assembly 1114. The cartridge
1114 includes an ink supply 1116, stylus nib 1118 and printhead 1120 and is designed to be discarded when
the ink supply is expended or the stylus or printhead are damaged, with a new cartridge being inserted into the
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30 mi croel ectronmechani cal system (HEVS) based inkjet. MEMS based inkjets
expel ink using nechanical actuators rather than by heating of the ink, as.
current|y WO npst ink jet type printers currently REAUBPERTS As such
MEMS based inkjets have a | ower power consunption conpared to such
printers, which makes them attractive—é_or use in portable devices where
avail able power is imted. For a better understanding of MEMS ink jet

devi ces ang, %E%gﬁst&v&fmfp@:bﬁ&g%tmmacmfe@fa@{ BRGAWhSiteHRA thelca@idge £3/pén By US

appl i cations, cket No. % U052US. the contents of which are incorporated
herein by PEFECEILEI HiEPBIFnt head is bonded to the end cap 1126 but

mounted on a fl e)fljxc%kesu@éril WG%%E&E %l&ga@%@lio@ thbe $12b whidhlid los8de 62 ehd by la WHES

control and power cont S S, Sheet Been laced 11 . 1J1I
LELLET 111 endjepn Li2f and gt |'h°\fﬂ°’0TF§638§°°‘P9c?F7‘A{BoH|F_%%Q?B‘g° “gg% Pé‘i(%‘i}%{!s’“ﬂ? B’Jallls i's
mount ed 50nthéraeplats me@inl hi 36y bomals of ahehwaterialy Whee made of aplrsticy masenipl thet tuksfis axi al
movenent . My BRUEEES ks B Thave A€omiai! dtis Ritanal drbfie. HowerR the @bt @il Byinjedabregr al
arns 1148 IL.ch _extend | a eralﬂlﬁ| gnd a édaJnIley“_ﬂ){;}\11\/?25hfrorl Pel;]gf&'bgrl'lﬁg weRd of
the styl us™iiedpiE gpde o mpiplstpe tbe ek b FPERPL LM GArE "5) " " Th uSe, pressin
t he styl usdisigetheisterion ofgkesube intet four sepugiechambees 13307432 1188 & 133Gy Bhsee ribyiso IoVigAs t he
S]E ylus to Bﬁ?i{y.aﬂ;e- chabhbers Sile YIS withSink2 !Qri%ﬁfsﬁibﬁéﬂtﬁé chédibere elil Bywve itie] st dored ikl di ng
of at astic materi St . t .

Cypi cal . AMFRRHee ot o e e L b Wl bl rd oo HRAR PRtnd £
user. | n abdpsiblete prorucefaimostiany fesifes colgr usingperombigationsof Gyap. Magepn sty a8 Blacks ng |
anount of (CMgK)Ra&GSHkE.N the substrate surface. If desired the stylus nib

may be fixed with substantially no novenent allowed, The first end cap 1124
i s shaped to rec&hachagbes HaQ pocepies prRFPXiFatcly pilf of sy ey yglume, whifsithe thipq remaining, e 1 g
battery mayhaibddadh Stbupy 618 sixihedf el tlibe folinzeinar@MYIR i prifting deige biek iismomzthe d

Si dewayﬁq-bi SR W eLa: Vo o T8 FQO &%ﬁinﬁw&m%@ama irQeel 1190 JikGneRRdebofbrXolbrélucReatn anber
S Oof a butt

enabl es bo term na ) on or cylindric type battery to be easily
engaged by ckembrs 113%:1434 & Hiae- Hvpilkbejappracigted thel theypmber “@éﬂﬁ?@“&ﬁmﬁﬂt’ ﬁ‘@éﬁf"ﬁ’éﬁ B¥ tery
on the end bévatiyd andesiGdSoBasirent deskepp il jreprintessntilize sivdifferentreptionadinks in@dditiop po blaglo Wi r es
or ot helr el,,]gg:;f Ea;s{;%l theie Sy teliedined sdénQidnl@s THA Yololdd SR BHARBErs nesd & aDkiavéXed h o
termnals of the batte 1138 with the PCB 1144 15 i tends °
over the eﬁH“d’%’b‘“’ﬂé%“? L‘E‘F i'"#f'??g'g%hﬁafg’,"k BEEITE il h?f &Iﬂgsa%ﬁ%%%%g%nd an
apert ur20 1 8¢ bewmesrmpw agesshibiehhoprefortipphpfprinting asing blagk ipkygay segnd e rgipgf us ni b
1118 proj e%fafk- inlgrtE %olﬁ&ﬁiﬁl%}ﬂiyﬁhan&el Sithitarfy, ﬂiﬂﬁ:oolbrﬁnlﬁ s Ppplied Gh ﬂhdtl) m:;:ldm iphd n:j head
1120 to expel i t hou t aperture e Shylus nib. The cartridge
1116 is posP¥rY éz?”i“ﬁa“&hﬂem ﬁ%ﬁ“ﬁ‘(‘?&lf@ﬁﬁan ngs)trel’cﬂ'f%e in place by one or nore
resilient snap aghl Q& A &F 11&15&1.:?:&&&@95&&&% fearrcingkds QP eat e 3 ichmbBa) THe kL .
Where the battery. 1138 is.se 20. mount ed o . Rv driheBPT D
termnal s i lé?ég‘?"\]‘ifséﬂ’fnl ’Eé’ﬁﬁﬁféﬂ“ﬁ%ﬁ’%“{ ﬁ%éﬁnﬁgﬁs J%ﬁﬂ'ﬁ 's's‘%g' fc&gr Yér{“ld}]%hjeg 1ﬁeed
not ot hed withsenke Pepagheevapbratiop éthe ipks d5pd arg wspally \fier; hased) f ovEbircsea: Pt FRopm,| is Rryided
connect ed thawted e RCE e B cipam24bAdyk ifBsE, Beseal nseslaldng thp respedtidechaniber. pat h for t he -
other termnal, via switches if desired, in which case the free end of the
battery engages The teeandrind gip 1136 alse shaped 1o sphstaqtinly-sealjeaghyof the sigpbesibutitpoovidedyy
1112. with passageways 1178 (see figure 15) which communicate the chambers with the printhead 1120, bonded to

the free end of the cap 1126. The printhead is preferably an ink jet type printhead and more preferably a

30 microelectromechanical system (MEMS) based inkjet. MEMS based inkjets expel ink using mechanical

actuators rather than by heating of the ink, as currently used by most ink jet type printers currently available.

As such MEMS based inkjets have a lower power consumption compared to such printers, which makes them

attractive for use in portable devices where available power is limited. For a better understanding of MEMS

ink jet devices and methods of fabrication, reference is made to our earlier US applications, Docket No.

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

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

1144 which includes control and power contacts 1146.
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In a nonochrone pen the m ninum functionality required to control the
printhead is an on/off 25 switch and circuitry for controlling the ink jet
act uat or SVOPH30S88CB or the printhead itself incorporate PEFAUMAMLEISO
circuitry for the ink jet actuators. The ondoff switch is preferably
controlled so that ink is only ejected when the stylus nib is pressed on a
‘substrate. Presslng t he stylus agalnst a substrate results I n a conpressive

e e e A Dy f Bl 3s SIRALLTRRL Wb e AR SblarllBUSERAY OF 1 De

stylus and the sensi ng
t he conprieyehepleAfiy megemgp ofjje iﬂt“ﬁ e&b 1 hléammmé’w @“Fh‘é‘“%‘t 19481]@“‘?‘ gxtend B“mﬂy

subst ant i s hxyalty M@dnm 50 loRderlllof B stilio Behiydpaimit 4Tard 1183I(2¢ fighfe 1510 Intuse? presBisig o:‘ t he
pen i s nq e ' ntly
Connectedt! 1 gL sl sl pB Ul b B S Db doh TP TRELUBIET,

nast er ® omyfessly fappd WH“J“M“G‘PF‘E‘B i "EFF“'?S.’"W&E‘P‘E’P BPs prriprakly,foetyly This 'P‘U?%e"'t’h e user
to use t h.ﬁ)lcam&nndxﬁnuﬁ of ibuil B lini wGd roddes sopl Gladback tof therusas. I @ additibitheflekibilighf SCr een

of a persgn m%{u&@& Ja# YRS Whp&m ?mts@ bn mm&mguﬁwé B Yirel) She Y1t ©

ensure no printin pen, be explained later. Were there is
no 35 ove‘i“”r"lt’Ei@’“’i1 “‘s‘%’l‘%‘frﬂ°“’§‘ﬂfe‘r’f“flf?ﬁ’fdthe pen is permanently “bn", the

printhead of . POReGid Gl Y122 RLNALSLEL Bl BPLHE o3 SR, {138 type

circuitry mhlch urns o t he e ectrical circuifs to conserve
bat ¢ o) PSR my Torlye ity el (e S9R05 Y PesBigied Sy A bRl e -
el ect ri calocsiyg the basterp inch dhanbert dntblps bidie terugnalz o obuttch @ tylindrict eype batery Tdbeasfneet Has

ol ay | n b e e o ooy el Sy
act | ze notTEEFrT “"B‘g’ ‘E’S‘“é'l”r{a?’ﬁ © gp wo yifss ywﬁ‘n%‘cf?ifa& g’&"ﬁw éred’?éﬁedo‘rﬂ c?ﬂ?“ben
i ncl udes mnmommmmngnmw&ww@n 1¥44. an accel eroneter, then this

Kk b fied th hol d.
Ao bedf seen | neRPGIILS cig oerenian By kst By ol S A
i Nnst ead i & gpertyxei 13§4ds prbvtided darough Which e ifregyend 3156 DERe stylisind 11 | 8rpapdects gFhie ppettd & 2

encour agessk [ 6vatin fapelafa AMeWkstne ghﬁheﬂﬁﬂzﬁtgeﬁalrﬁlﬁﬂo@gﬂth@ hjeRiRe Molvithe s)@s . Y| US Ni b
1118 above the printhead 112 However, the orientation of the pen is not

critical and thEhepesidgs 1116 isf pogititmeidingie ped hady 11 R2end sepiredsin plale byi dok omuadre
obstruct xenﬁenp@mc&ﬁn mklésr,magrﬁnymloﬂm% 7;: fis3. meeam%sm@tuw securely

orientation, in fi us. ni b, resting
agai n pE‘B@P" %&ﬂ‘et"ﬁ? ‘v q“f“é‘%@‘ﬂ;t?s %?‘F&ﬁga‘t“r"&m witg ﬁﬂ?@a‘tléﬁt%v riridgnegd e r s
1164, 1166hawitelcfBge tiron by b 12 Whisae knl§ ere termibnbis pannoatedhie the PEB, tierpeli bodstrat boy | i ne
étﬁ?O Paf%éd%gl\?ﬁaejtﬂe]p@ﬂfor mean&&e.?ﬁas via Bwitelkel # Bdsitl lt;m.amc;sbmé mf.ﬁoﬂhys@ E fﬁove
e printhea ] er. s e s an orientation Wi e
stylus rof®¥&i % ’t“ﬁémg'\‘eaﬁ‘t‘%egﬁﬁ“ﬁ;l%er 'é%g’d ﬁTiIGS represents an orientation
with the styl usIanmnklaalﬁe ﬂﬁmﬁfnf&:ﬂ‘i‘on&?i rec;uhaaslconéa R Rfkhead KGin Sy US Ni D

does a at . a orientation. 15
oo 25 SRS and P il et b T gy Eﬁ" B ot Pl Fepe B o
that the etaml circyitre f°dtbe91k jebactuatprg, The eiéoff3witsh istpeeferably qntsoliedsotthat igfyie onlyeigstehier Wi se
subst ant i @hdnythelsfREMib & Ptesstdontali6bs@ate. Predsidbe Qftusfapaiiktiag@bstlatd results i EbnipRssivbie  sane

parts ar eiqycg?n%csyuggb%&l elfﬂggim %rﬁﬂm%%mm?m T@nqlthcoﬁltl;ﬁs tghs are t hat

end cap 1 as no provi si rece|V|ng
battery. F‘ﬁ“’%ﬁio‘?yttl“'()W“Fﬂ@F é>v|sgns'nbthé|°@eww “c?fn‘?i{éti‘ﬁ Beany rWhgfer thes stlystisndi ng
to tIB0 PaBstiidi fixed/movaiiitiof thekfytns dik eBitiveSo thetbsedfhe flenfisaibot avglebld. N a pen body

whi ch includes a power source, either a
The PCB and printhead clrcultry may be permanently connected to the battery or the pen may be

provided with a separate “master” on/off switch. Provision of a master on/off switch allows the user to use the
pen in a non-marking mode, such as for use with a touch screen of a personal organizer type device. Other
mechanisms may be used to ensure no printing of the pen, as will be explained later. Where there is no
35  override type system, such that the pen is permanently “on”, the printhead or PCB circuitry or both preferably
include “sleep mode” type circuitry which turns off most of the electrical circuits to conserve battery power.

Pressing the stylus nib results in “wake up” of the electrical systems and printing, Being a solid state device,
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20 battery or a wired connection. The body of the pen includes electrical
termnals for contacting wwth the PCB 1146. The ink supgl 1116 nmay be the
sane | engt WOUAMRt of the self powered enbodi ment of it ﬁ%&“ﬂ@'léﬁ
different length. The battery in the pen may be di sposable or a

rechargeabl e type battery. The cartri dﬂgs preferably include identity

i nformati on hard coded or stored in non-volatile menory which identifies

one or mor@e &ehﬁmemsea&sg%mg eaq,%d & chinl6y i o srebpﬁmm%u&bve%de%émmme

cartridge | artri I'1 ne

poss! bl o, 8Pt SReChyR e3P g R e s mayIoinnh AL D& BISEEPBE g

moni t or i ngsepspricar ‘wekeup” theperensénsing raatibrabovg p specified thessholdt | ng when an i nk has run
out. This informtion ma nmade avajlable to the pen via the contacts on

ny be
Uhe POB 1144. Al Remeen  deyes e fepem Loy ¢ ot evraceioat e fpmend e rpridef st
assunedor fingerigtiy 1162y Thisfingmw|grpbl 62 sneduiagds th wske to/lmldiipped in en driertationodith the stgies nr | Nt i ng

occurs. | nll@i‘ﬁ»mfe%%ﬂcﬁlﬁ ﬁ@o’ H1bvkedd She oﬁﬁi‘zﬁnénto?ﬁ.@peh R%ot'cﬂﬁc&l'aﬂd thel peis YoRfigdiTEsd N
non- volatl\%weﬁ alp o ‘Fe gﬂg ‘ﬁ“é% ﬁ‘ﬁﬁaé‘%m ormation fromthe 30
cartridge Caer 'E°|’?d‘6’ép Paih fLpk SREBFSL E L1 to be
arelati veiln}‘lswdunb device. PEN WTH SENSOR A pen with a built-in optical
sensi ng device i ures 9 and 10. Th 1200 has a bogy

in ¥en 1200

W in fi e
ol di ng_1202. o Bt ibva it T eal e o o Y AU Ao
uses al@ar ll!umbdg!é6412t§88¢lhé8 Theepath obigk fdmobarprintheafl isgndicated by lineol 18, Paperaheetd lge| f
pOWEr ed il I2 ﬁﬂ&&n%balnlo Coribrdtibd Wi e sPlas i bebopeeme ahmad n@hmﬁ& siREt 1968 defrabntsSENST NQ
ackage | e
Repl aced (PP e HFRE S o s v ey Bl rpdoss SRR PO - 11
opti cal notibfiohy sideof the primthsadpnispseeppthestyiup aib dageret %PPF‘JF‘M&“‘ efdhednkto thrppperat any2 16, a

l'i ght sourewmlieni ce 1218, processing chips 1220, radio transmitter chip
1222, display LEDs 1224 and aerial 1226. The aerial 1226 is connected to
t he PC391212 vi oFigyrerishors agartrigged 1TaGimilanse thes ablfigusss | \96|cxrams thatdhe corridee| dess getet er

1230. The inélRigebatteR: Mhartiligy/is GfierdicelstbsdiiyllyidntcRSPRGiviige df Bigifes D&V 6 AdéoldrNd Of
el ectro ITHQQE% f’aﬁs M@M&L@cﬁ %tﬁ' the %ﬁm L!angrs. %cqﬁan*mgnceéar%’ {ﬂﬁ a#dl ﬂﬁtl%tg i y!lrﬁp?e rrq.\ vice

1218 emts electromagnetic . r ation at sone or e wave hs to

whi ch t he "“géaﬁg‘b?“"'éfé’v fog eeoqiing 3 bpfgg: In 4dition gy nacsleriticst copnegriop “1’??;&“’1‘"&5 to
pr ef er abl ythe€PTROIH4 Bhb carkrideH17Dis intebded fo€ {8 inGipercimndpiddh incthdes n p@@r ot Yithara CMOS

i Mge PBNSHy or hiWired dofHalion FHE s‘o@y Jf%;le edl inc1dabs@ B APk Ynin%iO P EohS @R m@%sor nor e
LEDs V\hlcgg%t eletron%gr%sﬂ!‘ aﬁﬂqﬁ“‘?‘;]g'ﬁﬁ Be or nore pre-selected

wavel engt h&# ’"’f"i“@“rclﬁ 1116, gy Fg Jrthat e ?Weﬂ'é’d'ﬂ’?’ﬁ\‘if'ﬂﬂﬁ%ath one
or nore fi diffeeentJengh. 'ﬂiwbatterIn@@wemmse@abMVMngqaﬁstwelbmesone ci rcunst ances

it 10 may be desjirable to have a first set of inmage sensors responsive only
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assumed or cartridge supplied initial ink volume the ink volume as printing occurs. In one form the cartridge
may store the initial ink volume in non-volatile memory and the pen may extract this information from the
30  cartridge when the cartridge is installed. This enables the cartridge to be a relatively “dumb” device.

PEN WITH SENSOR

A pen with a built-in optical sensing device is show in figures 9 and 10. The pen 1200 has a body
molding 1202, a chassis molding 1204 and a front molding 1206. The pen 1200 uses a cartridge 1208 the

same as shown in figures 1 to 6, i.e. a self powered disposable cartridge.

35 The pen also includes an optical sensing package 1210 which comprises a PCB 1212 and an

eet Has Been Replaced

T
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and a BQtentlorret er 1257. T er the

upper BurPLben e phats ingse. igh 2’“%‘&?@1 by the lgns jifrpaideddy the gptissymeldinsd2 Htp the mjaghe r
1258. The sisordevics 126 WVistcittdeareimnltiglt ght sbi2@Oor@hagé fessors hi@dytics ﬁhﬁnﬁmdész%

i ncl udes cRmbimftand B habRe t&:&nﬁe%ﬁ faf A }émjoMi@ SPQZS wttédoqtge 1114

to recei ve . power and tgzsgﬁmu . L rin head tent Il oneter is
capabl e of ™% L?gstﬁ“ A Eh gothisp e "6“%’7”“1 Ha o "FﬂPP'éFéb’B'Q’PQ 4-JYe tpprere
print head 12.3_31120 be dtfined byahe lisk of theterialiop binthe prévision lof dagialshismaliallst thespavkrtitohheof t he

|i ne p2Bdugfised byiee imBde Snsifpfdevidd@) 12 deposited (in a color cartridge) or
any other attribute. As nentioned earlier the cartridges may include
i nformati on whi cFre POR istmofiriteddn shatscl 23 in fhe cl@ssts Implding 1204 with the aerial extending in a slot

(not shown) in the upper surface of the chassis molding 1204. The chassis molding slides into the body
molding and is retained in position by the front molding 1206. The front molding 1206 is a snap fit in the body
molding with a snap fitting (not shown) engaging in recess 1236 of the body molding. The pen PCB 1212

30 engages the contacts 1144 of cartridge PCB 1144 to receive power from the battery carried by the cartridge
and to contro} the operation of the printhead 1120. Control of the printhead depends on the application and the
processor and will be discussed in later sections of this document.

CONTROL OF PRINTHEAD

Figures 11 to 13 show a pen 1250 according to a further embodiment of the invention. The pen has
35  a simple tubular body 1252 in which an ink cartridge 1114 is received. The cartridge 1114 may be a
monochrome ink cartridge or a color cartridge. The body 1252 includes a PCB 1254 on which is mounted a
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characteristics of the cartridge, such as whether the cartridge is a nono
or color cartridge, the maximumw dth 10 of |ine possible, etc. The
processor WOBG30589 t he pen PCB 1254 can obtain this inforravAunei2zzem t he
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 nodified. The information may bd2printed on the cartrldge body )

directly or attach n
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and second™8 operatlve positions. In the first position the ink ejection
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dryi ng of pdaerniadland rvidsquepr i nt head and ingress of foreign material or both.
In the second position the ink 35 ejection nozzles of the print head are not-
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PCT/ AUCO' Ol fd'irve thekameddiinteiamberd)i Ch engages the slot 1181. Thus as the
stylus nib noves in and out relative to the printhead the capper 1183 is

caused to rotat erhe‘y%elmd 1120 s tmphrited om PECB 1194 enddexeceival ih @ secesat1@ insndfagp 1126.
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The stylus nib 1118 is mounted in a slot 1184 of nib cap 1152 and held in place by surface 1190 of
the end cap 1126. The cantilevered arms 1148 bear against land 1184 and bias the stylus nib outwards. The
front portion 1186 of the stylus nib is circular in cross section but the back portion 1188 has a flat portion

30 1191 which slides over surface 1190 of end cap 1126.

The stylus nib includes a slot 1181 which extends obliquely along the flat surface 1191. The
printhead 1120 includes a rotary capper 1183. The capper is movable between a first and second operative
positions. In the first position the ink ejecﬁen 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

35  ejection nozzles of the printhead are not covered and the printhead may operate. The capper 1183 includes an
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5 the second operative position. The slot may have an oblique portion to
.open and cl ose the capper and then a portion extending axially where no
novenent WS e1i3ps89 capper occurs with stylus ni b novenent .PCIRAUIWEERZD AND
CAPPER CONSTRUCTI ON The construction and arrangenent of the printhead 1120
and capper 1183 are shown in figures 16 to 24 inclusive. The printhead
1120 is an assenmbly of four Iayers 1312, 1304, 1306 and 1308 of a 10
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1210 qf the fi urea’ly gL “'devi ce or T gure W, 15" devi ce.
These Wi gﬁ)élirol F@V@ﬁ 134% Ferclayity only four contacts are shown; it wxll be appreclated that there may be more,

depending on the number of different color inks used and the degree of control desired over each individual

1"m

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 ejection device to control the device when turmed
35 on. However, generally, all higher level control, such as what 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
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are passed to the printhead 1120 via contacts 1312. There is preferably at
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1336 are This Sﬁﬁﬁion l;hﬁe cﬁﬂ:ﬁms Bﬁ@& %Céﬂgigmg arm 1185 in the angled slot 1181 in the stylus nib.
35 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 abont the narrowed portion 1334. In addition guard arms 1336 are
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provi ded %Ebe side of the arm 1185 and al so serve to limt _rotation.
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with four ink inlets 1182. These inlets are oval shaped on the rear
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grooves ugh the Iayer 1302 (sec ﬁgures 21 and 24). The lower surface of the lower layer 1302 seals

25  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

30  ejection 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 holes 1358 & 1360 to the upper
surface and these communicate with slots 1352 and 1354 respectively. These slots supply ink to lines 1371
and 1372 respectively. The supply of ink from opposing ink inlet 1182c to respective lines 1376, 1377 & 1378

35 of ink ejection devices is accomplished with a mirror image of the slots and grooves.

This Sheet Has Been Replaced




devices of line 1370 above it, as seen in figure 19. The other end of the
slot 1350 aligns with hole 1356 in |ayer 1302 to conmuni cate with groove
1342. The WAAY3MHH gr oove 1342 have hol es 1358 & 1360 to RGFAYMMEES surface
and these conmmunicate with slots 1352 and 1354 respectively. These slots
supply ink to lines 1371 and 1372 resqgctively. The supply of ink from
opposing ink inlet 1182c to respective Tines 1376, 1377 & 1378 35 of ink
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| ncludes three rotary pok el t'ogﬁe fﬁ??]ré%apl#%g $a03 401G reph u-,ﬂ& Qgtlﬁkormt ers

control the hue, §“"tura Pon an e Tesp ective en body
al so i 1@ uehetdza 114 Iht asp body J4Qthinglpdes thess | rofpry P&“"W diffy é%oﬁcﬁ}df%g'r % the
settings. poiatidkietislcotsrollielKhe,i ssupdon fasy ightyessanalue regmetivaly. tei pgrhbodee alidt indudes adi ode
(OLED) disp Lp"i’% 150RARL ng BIrs a%ﬁpéoﬁ%mnétbﬁle Eeﬂﬂ T&Qwﬂﬁv m(ﬁls prétrﬁﬁf&’dﬂ%;ghﬂ@' y the
dlsplaymaﬁ e a conblnation @l’@ +1 % “gg‘

odul at e btesmre i (15D dipley Savlrt Srepung e "H§fp Grarb R IR b
gr aphi cal beproabisuitnal seoumal differtrit eoladdipelest widslf m@a’eﬂnﬁ 1R or affolopleGhh f pepsivsrlisplpe
surface aadhﬁ;ﬁﬁéfﬁowdédh@m b ‘g?ﬁﬂﬁ&ltréa(&enﬁ%tor @b effelt of satH ddRtFol printell B theslirfdaé MMabedeS a

di spl ay wh Ouk g é%‘};,l Hnﬁher vm\r/uati!) g:%% a dlﬁ?&g whlch L-%fs nurflq;cp eal\gi ofis$Y%r {lﬂy be

om tted an&'l"ﬁ%c y rely U7 At e to obtain the

desired at {The displaymay be ofitted prsitheryser merely eelygn #a‘yn&fesamn'ﬁ@atn optaip thelesifed atfgibytest oy y
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be used. Instead of controlling HSV the 20 potentioneters may control Red,-
Green, & Blue (REBjI mmpprdciated thas other CQIWQOWQI@FﬂWYMEﬂﬁ!"S‘%Pf%%“g gt a
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via cycle Bt Ye Shows I ncl ng a pen body 1422 and
a repl acealgllae@fampfﬂ%‘bl‘@?mi%cartrl dge 25 1114. The pen body 1422 incl udes
a color display 1424, preferabl y an OLED and three control buttons 1426,
1428 & 143 T udes non volatile nenory in which is stored a
plurality %M"Eﬁt;e&?ﬂ% dgrgﬁé val ues. The control button 1426 is operable
to place the pen Figmméhmlaeatluomddmzmmyﬂzh@ gyeplaceshle foyrppigr ipkrartridge; 30

g aus |e t f@i 4 %ﬁﬁ tHa p&%GdyQ4iZ m'cﬂw B cdid? Qisplayaiid4 Alpdt@ablytaf OEED 3a kiik@ Sontrolibiitianst1#0s,
i spl ay

1428 & ?ABO %I peg y mcludes non volatile memory in which is stored a plurality of different color
values. The control button 1426 is operable to place the pen in a “select” mode, whereby the buttons 1428 and
1430 cause the pen to cycle through the available stored values, with the display 1424 displaying the
corresponding color to be printed. The buttons 1428 & 1430 cause the pen to scroll through the values in
30 different directions. The button 1430 may be omitted if scrolling in one direction is acceptable. Once the
desired value is displayed, it may be selected via the button 1426 and the pen will then produce the selected

combination until it is changed.
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corresponding color to be printed. The buttons 1428 & 1430 cause the pen to
scroll through the values in 30 different directions. The button 1430 may
be onitteWOOBEE ol 1ing in one direction is acceptabl e. PEHAEOWHEIS desired
value is displayed, it may be selected via the button 1426 and the pen w ||
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provi ded f movidey ik éytlfhg thitighleolbr compobents GRFAGNE BicB asihiabatafidhahd wine SUCh as hue,
saturation and value Color control via sanpling Nespage sensing 20 Figure
26 shows a _pen 1450 having a four color ink cartridge 1114 and a pen body
1452. The FoArcapdalyia sAmAAG at es t he sensor package 1454 described with
reference to figures 9 and 10 and which is capable of inmaging a substrate.
The pen boNMpdedweasiiges control buttons 1456 and non vol atile menory (not
shown) .20The

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

25 27 may be provided with a rainbow of pre defined colors 1512 for use with the pen. The card also includes an
area 1514 for setting the brightness of the color and an area 1516 for selecting a line width and/or style.

The sensor package 1454 may be capable of detecting and decoding netpage tags as described in
our earlier application PCT/AU00/00569 and a “color card” may be provided with a series of color samples,
each of which is also invisible encoded with netpage type tags. The tags for each color sample may merely

30  indicate function rather than position, such as “set the color to X” where X is the color of the sample. The pen
includes memory in which the function associated with a particular tag code is stored. To set the pen to a

particular color the user merely clicks the desired color and the pen senses and decodes the tag.

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 mode” or “pick” mode whilst the

35
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pen is operable to "pick"”™ a color fromany object by "clicking" the stylus
nib 1154 agai nst the object either alone or in conjunction wth pushing an
appropri at'OBH¥58 puttons 1456. A col or card 1510, shoMTfWO?’P’(ﬁ;e 25 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'1ine width and/or style. The sensor

package 1%%(1%;/.,.9 kﬁk&{a i €lrahd mseamﬂcoﬂas ada.mtaﬁ*&pagwt,aﬂa T8S
descri bed our ear i catlon 00569 an {8 og car d" may
be provi ol ey o th s e <oy G °sfﬁ%ﬁfae%"°" on e Ipivgeoliapanmie pe e i

i nvi si bl e teseadedcwed. h net page type tags. The tags for each col or sanple
may nerely 30 indicate function rather than posit such et the

col or to X' whepfma frthes verigtion dh gglor gprd gy inclide g seties *ﬁgp“ﬁ'& °‘is|’f'g?sﬁd‘i‘§s ffBnory in
whi ch t8e ehcddi iniaGingl@GE T cardd @aly élidiancarep ancbded withakesetaggjsothptiansir maysdlickthedrea To set
the pen t Q A R sbdeSotbds lgtgérq,gnngmuser merely clicks the desired col or and
t he pen senses an deco es the tag. An alternative structure of the col or
card (not shown)aiermadbvdlythé tgemiy 6pert® BIMNDE BetpegrSsysteihehere theSthgs awrd;apdcdnamﬂ udes

;ggz mui g ?Illsf%he %g %@%ﬁ%ﬁ% %Jm;' meﬂﬁsas e ﬁﬁakpxssaamm%gmdma& pi ck"

Rul e _91) This She | aced
| SA/ AU | | |sgpreptiagy ingtrugtiop back tpithe peg- iy m‘a\ﬁgﬁifﬁi‘.‘% ds %TPA%’%)"&%%E”?@“ éond
area i he| WARS intlaigSapproprian hdrdwire (trapsnbittee andaeriaht it trepfsmittiggaqnd egivingdifeymatiop totapy o
current cQlladevdd "Set" node. To select a color the user may nerely
"click”™ on the first area, click on the desired color sanple and then click
on the second 'vaie'a pariednnebusi taa fampttiraystemalreiagributerof whatis prirtedmay. ba sk byrthy

i ncl ude a@gﬂigﬁmgjmpgbnjﬂgﬁ&tm&%g{&Mose values are 5 encoded in a
single tag. The card may include an area encoded with these tags so that a

user rray c l'i ck trii€colds edd mayndbo ipludackasswigab allactholscraoictms otha atridpte pfthaling Ust

one. §6§Ja¥h egralgesw,gmy operate as in the netpage system where the
t ags are cod transmtted to a netpage server. The server

det er mi nes t he fruadiipla®mayts 2ea odisty matldl, eldction, andigatus infednationpinelwdings an
appropriate instruction back to the pen. In this regard reference is nade
to the figures 9 & medeamsodi nent 10 which includes appropriate hardware
(transmtter and aerial) fP transmi tting and receiving information to an
external device." WhEYEEolgisxtse for SBMBRRMIRE | o 4 conputer system the

attributes of what [g.QulWiffoi@ilge Sset by the user using the conputer
rat her than controls on the pen The color card may al so i nclude areas which

al | ow pbe user t-0 SedmesBipshd@bripgittingt tri bute of the line 15 printed, such as
line type or line wdth. The display nmay be used to display nodal,
sel ection, and st at fist fenyaiseheuresttextfeiondi ng: mode name  current

col or/text ure for dravmtj;‘l!gmgal nt i nggeselecuon

. URI of hyperlink selection
. pen status {power, communication with printer, etc.)

25 . erTor 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, Tﬁe display and control button are mounted on a first PCB 1480, together with a
30 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 réceiving power and controiling the
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current line width for drawi ng 20 current brush for pai nting first few
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pen body 1472 includes an optical sensor device 1474 at its top end. The
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t he i magepresseddnty the pbB GommessinguliRtiswicth anfilk@isingliOto sMhgeGtate réb Opeh t cloged Malrdlasse@pen but

i's cl 0% dunbdbmBre&RERIE RS iiteh dhddf hémoldihg 18RRI NG 1492, whi ch includes a
lens 1494, is slidably mounted in the end of the pen and bears agai nst the

PCB 1482. The nmhedblngpef 1hé Aine prodieell bsSpen may iitantofick il 4 Agetyl FPayst A mhenant t he
| ens  1494ug apkdiel dddO1ato BCORRRIE Yookl Phiibber SEARMG Alofirs eIk LSS d), | ONS

1494 and is focused/ directed onto poi nt I ne nsor 6. The
| ens nol df‘f?&“‘fﬁ’g'z S0P prlors hyperal by °<1nm' B““P‘h W% dhe sc%%ﬂﬁ?'@fggqg i5Rlgved pethasaglor ch and
causi ng i display. It alsgmssidectt emble e sopanstdrocolbts G thelmerfdry usig B8 SR gknsing Bevich

fﬁ gplr :zr?z l y‘?‘(‘) gﬂs 6@r hd}O-chi¥ e habt! SRS mggar%?}r&(t)sikﬁg:e I%ﬁ&g dé\}g%u:'ég&d $his ca Ds%s {ﬁo' z; of
nentio nedP witch Hg&(? S'fbi’%/ rabcr ‘?"e@Bl" c}‘ﬂ"ﬁé biﬁ‘? gnags sEnsor 457014y Ressesto the Eﬂ“?“?\‘g‘ °HP(FPdrﬁ?er of

di f f er ent Thespntrplier chiifthen getd thrcolprgo beepripted aud dishlaywiyto thesampled @ibt. Fbk viser @ny dhinge St or ed
col ?L S byzdltﬁsﬂ)y Odickin}e o ddifkefedd colbbbrhgl br Byh&fRg thed ERurc? BB 1496l0 G Qhe drShe Sbrsd! 2y €d
on the col@r.

25 Colors sampled with the sensing device may be stored in the memory for later use. After “clicking”

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

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

Other modes of operation arc possible; for instance the pen may automatically store all sampled
35  colors rather than requiring user input. The pen may provide two or more separate memories (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.
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display. It is also possible to sanple and store customcolors in the
menory using the i nage sensing device 20 1474. The user may "click" the

I mage sen3vO 0w agai nst a sanple of the desired col or PCTIAU0/@ATSSes t he
switch 1490 to close and the col or detected by the inage sensor 1486 is
passed to the controller chip(s) 1479. The controller chip then sets the
color to be prlnted and di spl ayed to rR®- sanpled col or. The user may change

colors by "clic di ffer 0 D usin cont rol
button 1478 to s F 2'8?‘“???8”?‘"‘?%8 &’ "é'f’“ﬁ%”g%ﬁw‘o‘?dé“gg'ﬁﬁ ’éd with the
sensing device may be stored in the rrermry for | ater use. After "clicking"

on the saneaTHeor Uik coroCbRrAWIRGt he button 1474 to store t he sanpl ed
color in memory. preferably within a preset tine, such > seconds | f

the button i s ndfsusr¥stud atase 1309 haying ’sP“‘P eyt 1507 ad a éel"“f"é%m% Déofhsr and
I's not  stearige majbea fiBdEEidme BEfpurabibycaiiize Fjwapkd dpichaltsarcong! mtmtsi4landuanber  of
col ors, quf% tgfl gofhe Ji%id:at&t 19;31_ B9 Emilee or 191941 QLo I.@yasgﬁb&%?dsinw fe Q}‘ﬁaﬁen@kes

sel ectlon esire nor e ficult taq e'h ﬁ rhe tgg menory
30 has r edtH@eraediptg diecontrolbyton,jthe pep us “Fl‘??ﬁ?'@ﬂl@h‘”t"“ﬁw °'o°f’“°‘3 ’H%%@F" B 1%henes
for del et isagnm whiilé memafonstoringatiibites of thp Hiweprifite: Thelpen kre twogesides 2 firfiaod¢ inon  nay
|be OI ]E he \micqtﬁl Lnt@tﬂé &Frenﬁ} Qfe&gl settohﬁtnﬁﬁs%d akﬁﬁ:ﬂtmoﬁﬂﬁﬁawuﬂg dﬂS&ﬁle sfo{é@aeﬁ?| or

eas requen use ern e user e o}
e | v daites T g (R e s e et e e o e PG S
del et i 8 Swiwmnised. a!eﬁrabwmpwﬂﬂmtmdé%els Matqdwe thie peresieh; ‘Eﬂﬁ’" mebvse ﬁﬁd@é’sof
operation ﬁnﬁxyp@&&u&h@, prés©ihe buted FUDR @ chdl add&HbIBYe Iacalidanethé BAbI dye fi H0g al |

e o B B R Hand: WA O b A3 s bAUwiaT BEAREN Y DY OV1 O

two or nore separate nenories e I's only one physical nenory
device). A fi rstwﬁmrm&ly sd3d nfd@e SR preferably ridRatesTtRY B vay F the @kiior@ 15060THehe

second nenpry for. sto Repl aced
1111111 | TR G el VF|‘?‘"V/@§%‘%%@E’$‘%1%K%O°8¥HI§“75 - 2%“%?@?%&3"5 my
be useddt ondisatepnay baemitddhut es ot her than color, such as line width and line

style. LINE STY. E %“C‘% av%gal\)ll'gRg_ofa %Wu fﬂﬁiﬁé i g&@car (Q 1500

O her

havi ng a pen body’ arep Iacea e car |dge may
be a nonocthe '&RE*SG}SCWO‘GGJ'@P"%‘? is pplyjglivated pken H‘E Fylesaibys Rroseed ertiepaper-AB%t 1 ol
butt on 1504ciap throagh thesets Bl b€ Gikgered bp@EcombbrRenic@r @asing bf didvnglie the pefemglif@mor

mul i col o bl g2 S Rl Bl plPihe UERAE AR btk ek BEHR-ARLA dibule Bl Op HtC

control controller circuitry for controlllng t he

print h@Qd ‘fﬁ?f)‘he%)’ll‘rﬁn' Jffha e BEssEs e hiep P4 hypen §°L“6‘?“?sﬁ§““5‘f ViP5 PEEC e | ne
printed. Thei@es libamst idaen. ibbkeistonds hidt pstsedntizer ©n oyt dowhi] of fthe istylupuib the Scutrdnts

currently a%aLamCsmsdchﬁ,gt t&fw ,@.htser: mhunn%ﬁc@m uamaemm amanmy cﬁﬁln@(ﬁﬁds&ﬂ one of

the stored set reb de and is
set in the LBy horra: s\ﬂf‘i‘é‘ﬂ ‘%cyﬂ%@?’“%tﬂ@%’g‘g’ﬂ "ng"&‘ﬁ 5%t 1 f’"’@'ﬁe ot beq@

Pr ef er abl ylifehedtlso fiter siles b tapyo pthet Sifacteristi¢ whigh mey bnchaiged. gen cs'n'amqnwétsuqhn

nor mal 28S echbiRertRE Frhd fon nuﬁd..w&emb&r@f @26uph crunribale syfs, PEICES atihegbuptatiovn chieit it is

easi | y aCCGES] ol r&q a(ﬂowstlme slayﬁeséeck%]nﬁnéatﬁltg ouﬁ Jillgw ?cpwnatﬁgegecuon %:EQBHQ“ this

requires tWo Randeot §dpe area al | ows operation Wth one
hand. vvnenSqqunnsw@ammsrm&equﬁémyéﬁ aghjeend spingdheporbivgca % MYV ay of
t he indi camfcyddxftbugh ARembérs\d eICg@bups sequnyiallye | nactive in the first node and
flash or change color in the second node. |If desired the

INDIRECT PRINTING
30 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
35 transfers the printed image onto the page. A small cleaning station cleans any ink off the surface of the roller
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15 indicator may be omtted. To cycle through the available sets of
attributegl tyhé%sgser nerely draws a Iine on a piece of paper or the |ike.
As di scusS& the printhead is only activated whe®CTHIOIYTSUs nib is
pressed on the paper. Thus cycling through the sets can be triggered by

t he commencenent or ceasing of drawin In the preferred form the user
draws aline and lifts the pen. The at®ribute set just drawn is set to the

"current " amd i hhshidhied Gite JREL, ‘58 thhtl the? PrinEdd’ alms prid@ ofth Ya! dikan QirfRee. Tife priltfeadiSEr

presses t he utton, 1504 ﬁb e 0 current

at tribut e® s‘g s & ongone eolor "?aig A Q'h ({‘%, e"é{ ‘Wép gffﬁ ﬁ“é‘ﬁ cf“rsl’erWF"‘B'Fﬂé%ed t hen
" put davweaarcotorpé t@‘!“}qdlﬁf@"mobﬁ linger pareumkerilthe ratepf prinlitg it dictatedtby ihe speddafiged t o

t he next ﬁ&%ménﬂoﬂtﬁﬁom ms.ye 3 ﬁé&ath.mmaa&eﬁmhuhﬁsew \»‘aﬁ &Y. irbrh @f -actfY

drawi n aft her.t used | e through the
avai | a%l e aF (lalersoét §°° °“s§t irpeging ¢ °§‘B§°§ta§d$d°%° e °‘('§o %r“ytge SaPT W & dt hs,

line styl @?“653“%(?1'9“ WWO%ahamlay%dWmedbewmwgw or a

conbi nati on of such, 25 characteri.stics. a _nunber of groups
of attribute se'?he sglé’ffé‘ "lf“naets‘mgg i pongnat k’“ﬁm ‘Fr \th‘%SFB?"sf%B‘?“ei‘}ﬂ“W a
second grﬂﬂﬂﬂm&ingwbes line styI e selection and a third group allows I|ine

w dth selection, for ex el ecting .the propriate grou o nodify
may be achi eved HFH§t ‘8‘6‘?‘1‘{ fgrs Fﬁ%ﬁ‘dfgbﬂﬁg P‘Pé‘f"rf’a’t"ﬁ/’g fg’ﬂ’e"’mﬁ‘hy cycle

t hr oud® apalettpseFipgtyles casfoptiinglly dpdisupits corepsettintgs id dny.CD PNIBIDRECT PRI NTI NG 30

Al though direct printing of ink onto a substrate is the preferred printing
met hod, i ggi [ée | nting is possible. A small Menjet printhead can be
used to cons uc% a universal drawing inplenent. A small cylindrical
roller is in coRftepotofi piescitliertiogiecapableaf may hazied sxpicreffectsr ik, Yuch Bablbr atuhe axi s
of the st jleWsunh £ n enﬁa? txﬁn@:ﬁtd szﬁLrl 6Fheljs %ucg Wgtﬁg a&é&)ﬁk\% aEJIEFeR%

aut omati cal Il)T/rﬁlor ent.s i1s a | rection

of notiof é""ﬁ%"rﬁ‘)‘“@t“%f ?eﬂtTﬂ% °f %&%W%W“b‘ﬁ’ﬂ?’%ﬁ “tcf‘l'ées F‘bﬁcf%F‘““e‘F'ta"ﬁr ints
onto t1%e Baickraphayths@sed 6l desive, thegeldive praitionoif the ipen3:s ittnoges Sfee b subitiae. Thas aoed | Mage

onto the mgﬁ.emé\/&mahhwﬁt ke dabrad debpite FakifiBMSn G Ypedd Kad) ofher eﬂé‘ctsé.léré ce of
the roller 1] ‘E Sheet m?aggg%Replaée&ga IIIIITtﬁIIII auQ'If'l @ WO
01/ 30589 y\ 1295 -21 after it has contacted the page, so that the

printhead al waysroRfsdyitf S onto a clean surface. The printhead reproduces a
contone color image via dithered bi-level CW or CWK. The stylus can be
programed to produurextyre (flai, iagiproceddrat)ur ed conti nuous |ine or paint

strok% The rate of (R@I nting is dictated by the speed of novenent of the
rolleO el ative to t "p&g‘é‘e(ﬂFhF@g%HﬁFeﬁ'@l)det ermned in several ways, e.g.

fromthe actual 5 r Lio t ol |l er by continuously inmaging the
surface and detecti %QWEZDO%?"%@%%‘H" °'é°5'?ﬁ§’ )Way as a second-generation

optical nouse, or by sengiRgiadoadetmdi Ng the map of a sel f-mappi ng
surface. The stylus can also be switched into non-marki ng node, obviating
the need for both marki nBetenmihes “‘caphandedrier shapesi bs. The user can | oad virtual
colors, textures and line styles into the universal pen fromprinted 10
pal ettes. The sYW‘E%‘yEémhoptl onally indicate its current settings via an
LCD orgglEDs.

Time (speed)
Stroke width
Opacity (airbrush)
Space (including orientation)
‘“Reveal” image
30 ' “Checkered paint”
Dashed linc s
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STROKE EFFECTS The pen of the present invention is capable of nmany varied
stroke effects. Some, such as color and I|ine wdth are_independent of tine
and posit Wh013¢88ers, such as printing a dotted line a PET’éEBW nt on tine
and or relative position of the pen. The figures 9 & 10 enbodi nent
optionally includes an accel eroneter array. 15 This array may be used to
derive the relative position of the pé?'?'as it noves over a substrate. Thus
a dot - dash line may be gdrawg with equal |ength dashes despite variations
in pen speed. ‘Many other effects are also possible, these including:
Stroke style Col or texturemidehat’, i|mage, procedural) 20 Opacity texture
(flat, imge, procedural) N b shape (2D shape, 3D shape, orientation)

Det er mi nes stroke w didatiobet er mi nes "cap" and corner shapes Varying style
with 25 Time (speed) Stroke width Opacity (airbrush) Space (including
orientation) "Reveal" i maSEMfSO "Checkered paint" Dashed line ..........

Thi s Shget Has Been Repl ageegiﬁ}syt;t £111111111111111 WO 01/ 30589

PCT/ AUOY®/ 01275 -22- Rai nbow col ors mage hoa. Location On/off 5
Specific stylelcurrengystyle Tilt 3D nib shape Force ("pressure") Stroke
wi dth 10 Opacity (airbrush) Sinmulated physics of nib, ink, paper, brush,

pai nt and canvas Transf e3Dmbshipak/ pai nt from ni b/ brush to paper/canvas

Force (“pressure’)
Stroke width
10 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)
156 Diffusion
Viscosity
Mixing
Kubelka-Munk color model
Simulated lighting
20 Light source direction and color
Color physics of media
Layering topography
Examples
Pen
25 Ball-point
Calligraphy
Pencil
Graphite

Color



Striated brush stroke Layering (stroke on canvas and stroke on stroke) 15
Diffusion Viscosity M xing Kubel ka-Munk col or nodel Sinmulated |ighting 20
Li ght sou™Q91$P¥88cti on and col or Col or physics of medi #CTIAAPe0I2rS)

t opography Exanples Pen 25 Ball-point Calligraphy Pencil Gaphite

Col or WD 01/30589 PCT/ AUO0/ 01275 -23- Charcoal G| paint Water col or
Crayon 5 Pastel In this regard referem®®e is nmade to our earlier

appl i cati ons USSN 09/%&% 77 (docket no. ART24), USSN 09/112,797 (docket
No ART30), USSN 09/ 113, ‘3 (docket no. ART47) and USSN 09/ 113,054 (docket
no. ART52). MOTI ON SEhif§lalc 10 The enbodi ment of figures 9 & 10 optionally
I ncl udes an accel eroneter. This accel eroneter may be used to provide
relative notion sensiWgérpdei tioning within a pen stroke or a nunber of
strokes. This notion _may be recorded and used to provide a digital ink
record of the user's ¥®¥Pbkes. Rel ative notion sensing may be achieved by
ot her ans , such asp,Jyroscopes or use of arolling ball in contact with
the substrate. Absolute positioning within a stroke is nore desirable. The

pen of figures f uk rdfdrdt@Geddel RAR% ou;é:life%ﬁfchﬁﬂqjsbﬁM9/fl%,ti77l(§ocﬁm_la_%£ﬁ4)9f
detecting ?%mosgﬁg.%;l g&kl ﬁ}u%gﬁheugﬁg?ﬂgél nt %d on a substrate. | S ‘het page
functi onalTty "Prel J&%¢ A i AV 19ps PoARTAD and USSP on a
net page effedsetae ABTItrate absolutely (and thus absolutely within a stroke)
usi ng the absolute positioning encoded in the tags. Alternatively the pen
may rel yMgﬂo,&&Es,&ri d based | ayout of the tags to provide absolute

t

positioning wthin the stroke w thout decoding the
10 The embodiment of figures 9 & 10 optionally includes an accelerometer. This accelerometer may

be used to provide relative motion sensing/positioning within a pen stroke or a number of strokes. This motion
may be recorded and used to provide a digital ink record of the user’s strokes. Relative motion sensing may be

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

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

15 functionality —it is capable of detecting and decoding invisible tags printed on a substrate. This netpage
functionality provides the pen with the ability to fix its position on a netpage encoded substrate absolutely (and

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

rely on the grid based layout of the tags to provide absolute positioning within the stroke without decoding the

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

20  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

25  “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

30 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.
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tags. Absolute positioning within the stroke nmay be achi eved usi ng ot her
means, such as imging the surface 20 of the substrate and using the
texture ofwobmsossdbstrate to detect novenment. As nenti on®ETANOVM2Bse of

net page tags enabl es absolute positioning within a page. This enables the
pen to be controlled by a netpage application to mark a netpage surface.
The user noves the pen over the page24As the pen noves it detects tags
whi ch enable its absolute posjti on th age s t abl i shed.

net page applica d’ﬁq’?,g&ﬁ‘i‘%'@“‘{ g?}'g"' At 151'13 mk %,meé %o K r{mrtdot]’_?ts
posi tion. paﬂsofsiu@mbhublerpcqx@hofblenameahftmOfZBmsr%Ebnmd&ﬁhqah'ﬂgé’ greequbbi ng
the styl uge Gsv,@er oithedlgnal lﬂcvmtpemawam {afthetnhﬁagp&gfe:mmdaueﬁﬁwwﬁm The

pen of fi gtP'@e ftﬁLf[lJvSl?ﬂﬂes marlllgtE glg:gd oean'?e subs ea'PhQSe ?f?)u&svmclu\ﬁ@ym %19 ME&: % r‘]:lf‘ an with a

net page s M AE ST Tnar I's possible to control the
attri bt ebﬂﬂdﬁdthﬂéhmwlkl ng deV| ce froma netpage application. For exanple,
the user may pick a color, a palette o ol.ors L | es | ine styles
and downl oad 3% orprpugicaion of the pip mayhe by infgared, short x a[f'i'ﬁeeb)%e pagg’ )°r o encode a
functi on (GDMA M) gwiio trdnamision VRWIO%VBYQW@G tp mnobjie phenlot vhettma?rsw or 5o t hat
the pen Cagmbien ¢rddlcsmbctieitla Ripd@y\iRel conigifon Wi feQsettul foRwil@eidg dn@nirecpdliel t 0 a
net page server. Location code interpretation usually needs to be carried
out by the netpage server. This Sheet Has Been Replaced 111111111111111111
L1 1 1111 Comsgaas0589 PCT/ AUO0/ 01275 -24 The net page systemincl udes a
featurgreferr ewlé?méﬁ.m%g.hst@n daalfbed WhEeRRYCe tohfk jS¥ypt ﬁmlﬁge&q&sisnmee pat h

of the pen, to enable recqrdal .o g]na ur.es Q gr}‘gd tq’[’{ ? &10
provi des {uferstaqdthet the inyegtion gm0t jimg T"d"k ftﬁ’@“%v{c o Aevisys Whish degpsiimpteial oo @ e
pen nay t swssi The inyentibreinghaleiayjess Ghieh alter thm*‘bﬁ"ﬁ&tsvcbﬂs ?’Wﬁﬂ’f‘%s %e'eq*remﬁr nor e
attribut egag tyﬂelﬂﬁnléjgﬁdt@sl Qh.amiﬁgmmﬁloaaedomnytch@gamﬂem of a sublt@&For a

attrlbute i nclu m e 0 i ne
styl e. Ay d"r"F °%f'ﬁ’m° %mwe m% gg;egﬁeﬁﬁ JP%% éodUSBPJh‘%érgt% drli‘é'ﬁ&hs %%E%T

Bl uet o'!ﬁ h)61%9r83?'éd§’-‘¢3&r§g‘é8 426 GBMQW ’(%IW assigper ¢ § Ik Gorppratian, Bﬁ°°“\7'i"%1°f S| rel ay
(Bl uet 00t hnctufea REdH UyGef@liele) or via a tenporary or permanent wired
connection. A tenporary wired connection may be useful for downl oadi ng an
entire pal ette. It wilihe@proSiaehtha ghilsyhe embodinpeats desapipdiepch priyjaciude ommof e dediuiened wi t h
r ef er ence of e ihvaiftioh, 8dmeloy RFLf M8 fektiresQisEi@rd i6 &b, or inbre HifferénDentbadiman chey i icanbihed hat t he
i nvention |s not limted to ink jet type devices or devices which deposit
mat eri al oﬁfd(') a substrate. The invention includes devices which alter the -

substrage, \Msl uch Wrnmon Risibéth &rs&.bandml SRRt tONPréferrePEbOdimény e minderion K ) f

printers, at e by , ts of a

substrate s"°f—'i’)° ’H‘gm"% %}%%}mms 3‘%‘ %wterén 11‘% '%* gge%?dro%%}“g% | ag‘,tm?\t/-gksﬁﬁﬁp

r ef er ence nimbenef @thertembaditems, differing fromg “’BSE?P"S‘QQP“Y grscribed. vl glso ‘5“"@‘“1'?6?‘8‘39‘*

6, 120, 588,scofe dfkd, ploddnt idiltich, ABkdidghb it will be 8estagi @xak theOimientiom bs nGointpdedad bon, t he

contents Q{n. %’Xg& &0s Dol embdifleElRErDA" r?t.’hé‘pr&l(m Ep%é.ﬁ'cs&nq,ecm dgdownlelns h&mehRd eci at ed
S i

]E 2:: u\rMéé | by cross-reference as appropnrre ntat% (iilees%gp[: Iop the mventlon is gnn ! I}:nned]a(}:/ the atta & het? q}x::msOf the
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of the invention, sone or all of the features disclosed in tw or nore

di fferent@m?@%gents may be conbined together. 20 The_present invention
has been des ed with reference to a preferred enbodi RENMAVSKM2Zurber of
specific alternative enbodi nents. However, it will be appreciated by those
skilled in the relevant fields that a,.nunber of other-enmbodi ments;”
differing fromthose specifically desCcribed, wll also fall_ wthi he
spirit and scope of the present invention. Accordi mllmjlulwm Euil
understood that the invention is notcuamgnded to belll s

speci fic enbodi nents described in the present specification, 1ncluding
docunents incorporated 25 by cross-reference as appropriate. The scope of
the invention i ilela Halih . l.ai ms. Thi s. Sheet S Been
Repl aced | 111 IAﬁ£§%1ﬁ4g|a| ] f’ﬁéf %‘P?""?ﬂt"@?n&’g?gb@k BRI B REBR 01275
25 CLAI MSeYiceeleptiopipally pqnirqliphle tp chapge af lgatjope aftyibutepof the ppth, the Rewinclyding k st irteffaee mar ki ng
devi ceS arwhemyyarussr muyemddify thepat leastiony atgibint, endpakedat céidesonieditsicipableof sénkif ek i NY
devi ce elgflan@u&dhdy controllable to change at |east one attribute of the
path, the pen including a user interface 5 whereby a user may nodify the
at least one attribute, and at | east one sensor device capable of sensing
i mges including coded data. 2. The pen of claim|l further including a
decoder td decdBere pirlamplifughegineluding s decodsr te Herpdgdhe geded datpend 1o plange attiéeastiotrut € i n
response dtobutelreresgarsaxd el dedmeddatal 0 3. The pen of claim 1l including a receiver
for rgﬁei ving commands from an external control source, at |east one
attribdte being changed in response to said received commands. 4. The pen

of claimyl further including a menory for storing different sets of
attribut eslval uélée.pen i%ﬁgr.‘ P’Tﬂ%‘“ﬁéf?‘”&“ %TW&“I‘"H‘F'{"%@F“ EEFTRIFMEP! sPufeR @i ver
for receileyeee atibuledeing chipgad inypspenisdyp said récrivndicemmagdst er nal  control source 6.
The pen of claim5 wherein the nenory stores at | east one user defined set
of at least one attribute. 20 7. The pen of claim1l further including a

transm tter {Omd fRbieitin f fuible RRRRE bR sl BriaERUGY: BN e deCOdEd data

to an external control source. 8. The pen clarm erein, in use, the
pen td@nsnmits sensed i nage data, coded data or decoded 25 data to an
external control source together with the value or values of at |east one
attribut e of tfhe ?;apﬁplam 1 fupther including a receiver for receiving at least one attribute from an external

control source

6. The pen of claim 5 wherein the memory stores at least one user defined set of at least one attribute.

20

7. The pen of claim 1 further including a transmitter for transmitting sensed image data, coded data or
decoded data to an external control source.

8. The pen of claim 7 wherein, in use, the pen transmits sensed image data, coded data or decoded
25  data to an external control source together with the value or values of at least one attribute of the path at the

location of the sensed image.

9, The pen of claim 1 wherein the user interface includes at least one slider or at least one control
button or at least one slider and at least one control button.

30

10. The pen of claim 1 wherein the user interface includes a display for displaying information relating
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| ocation of the sensed inmage. 9. The pen of claim 1l wherein the user
interface includes at | east one slider or at |east one control button or
at | east OYROEISMer and at | east one control button. 30 PEHAUSHM2TRen of
claiml wherein the user interface includes a display for displaying.
information relating This Sheet Has Been Replaced X111111 111111 ~~~I 111
111 | WD 01/30589 PCT/AUOQ 01275 2B to at least one attribute. 11. The’
pen of cIloat L ol Uldtlgr i ncluding at |east one sensing device for sensing

i mages or colors or both and for nodifying at |east one attribute based on
t he sensed image or color. 5 12. The pen of claim1 including a position
sensing device or a notion sensing device or both and at | east one
attributelli s dépeprdafraimhfuttiveingwling atileps ogeenting device & senting iprges,or wlee orbethat i ve
speed of LRRr REHkRY at R dde ardiBute bhE o MR kerddd iGidgabridbidr2 Wherein the position or
speed of the pen'is derived fromthe sensed position of 10 the inmages. 14.
The peb of claim 12 wherein the position or speed of the pen is derived
fromthe data encoded in the sensed inages.

LULTT 32111 1 Thg panjof ¢lgim L inclugipg W"‘m39‘%1'%"“3“%“?“‘1!1&%“5‘%‘5??“%B‘f“h?l‘%&‘ 111111
11111 least one attribute is dependant on the relative position of the pen, the relative speed of the pen or both.

13. The pen of claim 12 wherein the position or speed of the pen is derived from the sensed position of
10 the images.

14. The pen of claim 12 wherein the position or speed of the pen is derived from the data encoded in

the sensed images.
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