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SUMMARY OF INVENTION

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

conventicnal 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,




enabl es nore variation of and easier control over the characteristics of

t he marki ngs nmade as conpared to conventional pens and pencils. The
invention also provides, in one broad form a pen including a nmarking
device and operative to mark a visible path onto a surface, the marking
device electronically controllable to change at |east one attribute of the
path, the pen including a user interface whereby a user may nodify the at

| east on¥S8ttSEi bute. The marki ng devi ge nay be integral with the pen or
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In a preferred embodiment there is a stylus nib movable along a first axis which includes a slot
or groove extending at other than 0° or 90° to the first axis. A capper device is mounted in front of the
marking device and is rotatable about a second axis parallel to the first axis between an open and closed
position. The capper device includes an arm engaging the slot or groove, whereby movement of the stylus

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

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

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

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

receiving at least one control signal for changing the 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
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The user interface may include a display for displaying information relating to the at least one

attribute.

The user inferface is preferably operable to cycle through the stored sets of at least one

attribute.

The invention also provides a pen including a marking device and operative to mark a visible
path onto a surface, the marking device electronically controllable to change 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 atiribute being changed in response to said received commands.

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

meinory may store at least one user defined set of the at least one atiribute.

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

decoded data to an external control source.
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devi ces of eacg.ﬂroup may be |l ocated on alternate sides of a radial |ine
or on a 1|a| 1mne.

or on a rad af*fine. A set of the devices may be connected to a conmon

supply of ink. Rr : e i udes devi ces han ope group
and nore prefer gblﬁggig%h%ggfﬁ age %mcflkt?‘fg)réejﬁt I ﬁlfhpg’glptbfﬁ;k' {igg&e%]?}éf %t Sﬁgr sets.
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froma comon QQ‘LJ §(§u¥% oofrﬂiﬂlereﬁ)cfes%é %fpna‘grgdl} a?lahg%& inl?i?épgagin% attéalm.f irst level in the

printhead, galleries a s vi‘ces belng Interconnected in part
Preferably there are four sets and twelve groups.

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

passing beneath galleries of at least one other set.

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

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

The galleries are preferably slots extending through the thickness of the first layer and
preferably the interconnecting passageways are grooves in the lower surface of the second layer which

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.




by at | east one interconnecting passageway at a second |evel, the

i nterconnecti ng passageways of each set passing beneath galleries of at

| east one other set. The printhead preferably includes a first |ayer of
solid material, an ink ejection device |ayer above the first |ayer and a
second | ayer of solid material below the first layer. The galleries are
preferably slots extending through the thickness of the first |ayer and

pr ef er abl YPI0RESG nt er connecti ng passageways are grooves in the | ower surface
of the segpnd 'P'ng“cdiz Wﬁf&% only partway through the thickness of the
second | ayer. Preterably t%e second | ayer includes |inking passageways
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shows a peREPEEPIYEPIR &Y e Benshaynifestedi ng to a first enbodi ment of the
invention. Figure 2 shows a plan view of the pen shown in figure 1. Figure
3 shows argindesisiveNiRivielRenPRA siphaWtigh@ 1fi gure 1. Figure 4 shows an end
view of the pen shown in figure 1. Figure 5 shows a perspective view of a
cartridge for use in the pen shown in figure 1. Figure 6 shows an expl oded
per spect i &gt &t spddevethepprogevior figurglure 5. Figure 7 shows a side view
of the nib area of the pen of figure 1 with paper at various orientations.
Figure 8 FRQUSqRRs FXRLAARTIAGE SRR YLt Bh uwf ALt 0 for use 1n a pen
according to a second enbodinent of the 1nvention. Figure 9 shows an

expl oded perspective view of a pen according to a third enbodi ment of the

i nvent i onFigure ghaweankeplehdmspanveasewal the rapgdee sefiguiednal vi ew of the pen of
figure 9. Figure 11 shows a perspective view of a pen according to a fourth
enbodi nment. t.he invention. . Fi e 12 .shows .an_expl oded perspective view
of the pe%llgtgr%7 rgure 11, OIE—'gegIﬁ? aerea%g&g %lv(\)gﬁ%evi“f P¥Ge vaﬁ'@f'ssoﬁlg"cﬁt‘f’%e vi ew of
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second ex . ive view of part of the cartridge of figures 5 6 &
8. Fi gur%b%%ﬁgrﬁgﬁég‘%g Og'n view of the printhead used in the cartridges of
figures 5, 6 & 8. Figure 17 shows a perspective view from above of the

pri nt headFigfre § shguy a edpfodedpeaspectypeirzwpdspeh h@brding 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 vsed 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




Fi gure 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 NPS057-SG 7 position.
Fi gure 20 shows a perspective view from bel ow of the printhead of figure 16
in an open position. Figure 20a shows a plan view from bel ow of the
printhead of figure 16 in an open position. Figure 21 shows an expl oded

per spect i ¥&0¥/iS6w fr om above of the printhead of figure 16 in an open

posi tion. re 22 shows a perspective view from above of the MEMS inkj et

| ayer of rinthead of figure 16. Figure 23 shows a perspective view of
a pen according to a further enbodi nent of the invention. Figure 24 shows a
per spect i Kigura/20ehovafa pasgoaie dee bomlbalgy df the aridthend dTeipure iRl dpedosi@dn. t he
invention. Figure 25 shows a perspective view of a pen according to a
further epbodjnment of the jnvention. _Figure 26 shows a perspective view of
a pen accofdi %?@ shogs g,plm ¥ig bé’{‘??ﬁ(?g’ih?ﬂé’l’i‘fhe%f"fﬁﬂ"l‘ée PRAAPERIONE gure 27 shows
a color card for use with various enbodi nents of the invention. Figure 28
shows a pEEEPAGhiWan MpRWdRErsRctie e &6 EdLW th PridndhdidriRes 165 kfrent of the
invention wi.th a cap on. Figure 29 shows a perspective view of the pen of
figure 28°%'th the cap off. Figure 30 shows an expl oded perspective view
of the figure 29 pen. Figure 31 shows an expl oded perspective view of parts
of the figpie22BovwdePerspedivgtléveir@abd QML MEMISNBt By baRlgHinh&n sPRekiiye Vi ew of
parts of the figure 29 pen. Figure 33 shows anot her expl oded perspective
view of parts of the figure 29 pen. Figure 34 shows a perspective view of a
pen accor dEFT Vs 3 PUIPERET Viehtfddastrrdingrto ¢ figher pighadimpns AT h\pSIHT- SG 8

DETAI LED DESCRI PTI ON OF PREFERRED AND OTHER EMBODI MENTS Note: MenjetTMis a
t r ademar kpigke Qishot8h BErGRMivERS LA Gbh deloYdidelidla fufhs Libihndu o BAShendoN & CARTRI DGE
CONSTRUCTI ON Figures I 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

i s | ocat deue Pehiva e eatrrdivede ofiadepeacepsdingridd Yt aabodimre of thedinventiodge 1114

i ncludes an ink supply 1116, stylus nib 1118 and printhead 1120 and is

desi gned §0:08 sndls S6aLAG: WALSa blioloto2!PRAN b BE BRI NS STYIUS of
printhead are éanage , Wth a new cartridge Belng Inserted into the pen
body. However the pen may be nmanufactured as a throwaway itemw th the
cartri dgeigmR7plarws b odyr card foe gre afith gariows@mbelingknty sdthe isepinabl e.

Fi.
i,

Figure 28 shows a perspective view of a pen according to a further embodiment of the invention with a

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

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




The ink supply 1116 conprises an elongate hollow tube 1122 which is cl osed
at one end by a first end cap 1124 and at the other end by a second end
cap 1126. The tube 1122 is preferably nade of a thernoplastics nmateri al
but may be nmade of other materials. Wien nmade of a plastics material the
tube is preferably extruded so as to have a constant cross sectional
profile. However the tube may be injection nolded. If nade of netal, the
t ube nay HNeSOETS$o extruded. The tube 1122 has a nunber of ribs 1128 which
di vi de t hggi i r ers 1130, 1132,
1134 & 1I§E?R#E2£§%FI éﬁgﬁgﬁqnﬁ?EEFEB‘ﬁ#ﬁ?ﬁﬁﬁgéﬁ%ﬁgﬁ@ﬁgﬁ%ers are filled
with ink. At it Nosimphjestis b hRleahaoidatsoralk Red@uery N8, safBa.col ored i nk.
Alternatively there may be different colored inks in each chanber. Wth
four colors and a suitable printhead it is possible to produce al nost any
desired cBheiePENE ﬁgRTatlﬂeaﬁszTaWM of Cyan Magent a, Yellow and Bl ackK
(CMYK) col or inks. F ﬁ q@"roxi tely half of the tube
vol une whil st th@u‘ieh tgg oé”naa‘iehll éa“& Qﬁﬁ’é“r EStE% '"'8‘3(95% ingREnS IR PR 8E ¢ he

t ube vol uamenelaly ab@Min dGodyor! 1D in witichnig ldtad € eephtaidk carsidgecsssembly yi 114 Mhat ed
nore t hanca?tﬂ!iéarllﬁqgcliﬁgs Al 1@94%1)[51 Ki 1%"C},H11ug nmellﬁita%ﬁ gnthe@d ilgggpf s déls;lgﬁe%gl %’bé h the

three other colors stored In chanbers 1132, 11
appr eci at @gFapthrher Hie Hharapls apedider de sty o Frinhred ar@fifm%aﬁ@ withaehergidgay be

vari ed asbeipSsted . intSOEBenGUdy Hﬂ\trevdﬁﬁekﬁeﬁ) Puay Btknah@hcnfpddi a0 Bk cSv-ahal tdn? RinSth

di fferent I i nks on to black and, if desired, the tube may
be divideﬁﬁgﬁggmpgﬂgﬁygﬁ%h%”ng ersc?%]?gred i nk chanbers need not all have

the same vol ume "Iﬂtpﬁ( g’uP |p]| lg%&rﬂrl% af&&hrg’l?@ OHS‘\!V @bcp{ I%Krh]!:ﬂgcﬂ)s%d H%r?e F&eed not

have hal f of the aval vol'une. econmes Nnore access

pr opor t i offsienrd il Fﬂ“l‘”‘h‘ba’;ﬁ@ﬁ’ﬁg e“%?%%copﬁﬁldﬁwl%\%@%é 1Rrigbreferativeade afd o of
bl ack i nkihtrogfiali@mdiil bt nﬁﬁye 64 Bg&her ﬁhtéﬂaisaWhe)ﬁ ,mahM'tlf la §Iastﬁﬂ{1éi’é’nal thd it i@r €
supplied j ual nt tance, that a

referdl 5 cr y
o et Csup RS BT R o w Sl PR TPEE PolliPitorh v BB PR i 154 1 s
shaped tom§¢ﬁ§@aﬁkw&mﬁyt@edknmhee@mdsﬂbﬁi@ambe@ﬂZmﬂenmmaHMBmsHZEhmdlend cap

1124 i ncl y@sms Wakibr @ite twalue& ?oulléle EQattt, glaﬁijérsoyﬁ@'lrlﬂ 'i‘fsQ 4 hBsChamgL s, the
ink is used. To prevent dry i nks_t hrough evaporation the i nks

used are H%‘ﬁ%?lﬂgg?%é”{“‘e?ha‘ﬂ%c?éi&)ﬁﬂad WHV% r*éltSs*eéPﬂest ﬂrfd{‘ar@ﬁfae\hh ave thesape gRjerefed

bet ween tinke Alteddataeigd thela éna@ Beldiffagmt 2diddd inlASin kdok claSibdt SWith foﬁrhﬁloﬁ;@ﬁd a s al ong
the respe ; TQe ond end | so shaped
to substa nlhgﬂ% MD i’ggﬁ)k§g§8ﬁ0d&:‘]%[}%§t an?iI des er S? fm% as com%tl_ngt\lloln %gl {\/ﬁ
galIer|esYﬁ@Wsm%ﬁegfﬁMéﬁP@*15$Smhlch conmuni cat e the chanbers mnth the
printhead 1120, bonded to the free end of the cap 1126. The printhead is
preferably an i mie ERoer L3Godsynies ppansimaichydhalf phghecubs velpag Wiy heghree remaining
hicroelec&mﬂm&e&Mmmm&mﬁyﬁmeﬂmémENmabaﬁedMWRkbﬁtmmNENBvbﬂﬁﬁﬂmh&kﬁ@lS expe
ink usi infd ﬁlﬁ%r}flaﬁ%lﬂoraa%ﬁ E@‘EIQC u%kr“"?‘éuﬁ% sttorrég‘n clBXm re ?l%b Qvgh ]:a ﬂ}regecntherné(oiorsas

currently use
stored in chambers 1132,1134 & 1136. 1t w1lI be appreciated that the number and relative volumes of the

chambers may be varied as desired. Some current desktop ink jet printers utilize six different colored inks
in addition to black and, if desired, the tube may be divided into seven chambers. The colored ink
chambers need not all have the same volume and the black ink chamber (if black ink is used) need not
have half of the available volume. As color becomes more accessible, the proportion of printing using
black ink may decrease and so the ratio of black ink to colored ink may change. Similarly, whilst color
inks are supplied in equal amount, there is no reason why, for instance, that a larger supply of magenta

could not be provided.

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

is provided between the ink and the end cap 1124. As ink is used, the seal moves along the respective



printers currently available. As such MEMS based inkjets have a | ower power
consunption conpared to such printers, which nakes them attractive for use
in portable devices where available power is limted. For a better

under standing of MEMS ink jet devices and nethods of fabrication, reference
is made to our earlier US application 09/575,141, the contents of which
are incorporated herein by reference. The printhead is bonded to the end
cap 1126 MeRtSHRSunted on a flexible pristed circuit board (PCB) 1144 which
i ncl udes ggn&rol and power contacts 1146. A stylus nib 1118 is nounted on
the end cap 426 so as to be capabl e of a small ampunt of axial novenent.

Axi al novenent %e Ee@ﬁd%uyl: Sll@d Q fs&;}ﬁe\éisco ?1%&51&191 ls%ﬂ epf% oflt];[ rr%erf hllitrlfss 1148

whi ch extend | ater axi al e | nner e stylus
to bear aBfarfrdtvit W@Heﬂf%ﬁ’s ((%églﬁ bﬁ)ﬂ@whs‘)mmmﬁate thséharqb?rwsh thg pritieeads t yI us

agai nst a11$ﬁbﬁﬁdeatceth£@dd$@csoﬁﬂn&alﬁrlm Thd Attt 1bpﬂafdra6151qn ﬁ\khe@}yge ]Srfﬁ@lea?lta}tf(i us to
retract. e ing of a

t her mopl aStT gre%r%%ralmé mel 6&6 I%all tﬁ%l(]gglﬁé)b%?fl Je‘I’ ?Fgfﬁlﬂ‘?g expel ipk i cal |y
a maxi numsgi rexisond a@u@rmmhalnﬂiarpbyohcmdlesaf gerink, heenbals lusdddytnvet ivls @ typd n

addi tion Eurh]%rsfcluﬁeﬁ'ﬂpwaﬂatb)é ,st suéhh@EIvcig Xiséﬂsinl{?étsbna@e Mg%ﬁ go%fuﬂugﬁ Iltl%age@(gnt of

roughness in the substrate surface. eslred e st e fixed
Wi th subsTaheringrs Vhlﬂ’d“*’r’?%s\/t%‘?‘i‘bﬁ‘[fac‘é‘lelf@\}dé“d‘“ prtyle lpvicsy Wll?F?d"’@]alﬁe IM‘@WS ﬂlsﬂt%ih aped to
recei ve ares@hbter hﬂiritﬁlﬂm@ﬁf MBNiS Ak RF de&M@anbxﬁ&tﬁoﬂ:f o fablidfon, ERencehahdide toYousTRY

merely SI sarlf% tg)ﬁéc%pon 09;575'[_1Q? teer(]:gntg ofw 1(:I teirrllé%}{)oratedk et#ﬂ%? sl deways into a

chanber ocating attery ibn *&tiabl es bot h

termnals of a Quégrmﬁ,eéans &%Jie'd@éjﬁqé gﬁlc o VBE 319% deonfa%ﬁm%% feﬁlcﬁéau%&gfged by

el ectrical contacts In the ch sitting t ery on e end
only al | off® Hé%?hl%&éﬂ%WOIWPW%%W‘%HM nal. One or two wires or other
el ectrical path 39 rovi ded whi connect one or both F termnals
of the battery ?‘f@é“ balﬂthE ‘fg@goﬁhﬁﬁndc‘ﬂpmzﬂ SR &ij° b &pableaf & Fol J9et ot he end
cap 1126, axpit mevehedmdhxblLAG/emEICH thekdths aih d1 18tisydont®llei ty intebbl Bmanids ahiclepend ur e
1154 is pﬁ@x\éﬁ}dﬁg a§129 QH%omhé:lnne} Qﬁ F{hggcylgﬂg bejallggglagfa lzﬁmg'?lsﬁksﬁi H%reﬁli) 1118

projects. The aperfure I's ova f[{‘ead 1120
to expel ?sﬁwreﬁ%d‘&ffyf‘ﬁégaélﬂé‘rsﬂltﬁfﬁe tatebiie armp &148 o hepdand jplpws Ty atylugiotretiaeige 1116
is p|05| t | THR8EHUE 18 pleRe:bR EtmEDg Yinjdetidremadish &ew&lﬂﬂladnamaﬂa@cQmmsrefefhely%ezﬂmze
resilientysna ns_1158 i e ap 115

Wher e t he b: l?{)vemen T%ﬁ’galy e '%‘tg)u%féban ﬁmf' ‘ﬁeé SEhy p?:dgﬁl‘\m @?18380{%

t er mi nal sadrlmoretheélwbﬂ@abf tonmec tib arromintdatet hemPCBol 44 roughvess darte sitdigee  need

not ot her e IERURE e tigs mﬂaymgﬁyed%#&bsaﬁbﬁryﬁo RBehe®ARwELr M nal is
connected to the PCB, the pen body nay be used to provide the path for the

ot her term nal, T fastswi dag s lslshapéceﬁlréca%admauw&uo@& @m&@ﬁaeaﬁe&aesﬂ\l@%? SG
10 end og th%ﬂbﬁ'%letrgeSrlt [ .GRdages ndterm al .noun 43 % sed end 1160 of
the body FTT2™PTY HoRSERIOIES SEHR fd rPﬁyrll’Ff‘?uefﬁe 15‘??3’?"5815 W‘a’e‘i’ﬁﬂ’ﬁl"?ded to

control t#e ngqratmg thedmtery in aa;hpmbpr/egafbfes both terminals of a button or cylindrical type battery to be
easily engaged by electrical contacts in the chamber. Merely sitting the battery on the end only allows

casy engagement with one terminal. One or two wires or other electrical paths 1139 are provided which

connect one or both F 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 1144, 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




switch and circuitry for controlling the ink jet actuators. The PCB or the
printhead itself incorporate the control circuitry for the ink jet
actuators. The on/off switch is preferably controlled so that ink is only
ej ected when the stylus nib is pressed on a substrate. Pressing the stylus
agai nst a substrate results in a conpressive force in the stylus nib. In
this enbodinent this results in novenent of the stylus and the on/off
switch mayP¥&-%cti vated by the novenento, by sensing the conpressive force
or by other V\here St S |s su ed, novenent of
the stylus n?%g?%fng e 5™ em?"és?mt oﬁe (}eﬁg(%c’sf%‘ﬁg%/d ai | abl e. The PCB
and printhead ciy QMBJOE%HEE% ﬂgmaﬁﬁum&ﬁﬁ&glﬁyﬁ&mr?% c§rgmh93 ;%rﬁﬁeala%ta%%ﬁ/&for the
on/oft swtch. Pr

pen may be Er ovi ded separate "naster ) tch. ovi sion of a
nmast er  onfYFR A GreEy f%.'] q"ﬁ%‘“ﬁ Hie ik potyagprs. TP B thy @rinthead fself darpasatkthpg node,
such as f euntrbl@cuittyl for the IR T BenBRFCERR dﬁfoff@wﬁcﬂir@ﬁm@ﬂabIQEdiﬁBlleZ@J thhtiEEis oﬂf»‘V' Ce.

O her nechani.s be .used t i e wll be
expl ai ned F&afer" {l}\%&?{]“s’ nif ﬁé’resge‘?{én an%lg%r\?t an S iﬁ’g‘%ﬁﬁ?sb?ﬁ“bgﬁrf ﬁesglﬁe’t‘l 2t he pen
i s per manempregsivederte intiieestyps iniht nalisl ermodIR@B tlua regills inrmyovement gfobehsnps efiehabl y

include " gl/GeRikPHS betd@ﬁte@bf ﬂiylnB\re}ﬁeﬁMHy%&s&lé'ﬁ]Q%on%ésmm&t:e Moy oier I‘E&%EU%Ct rical

CI rcuits %ng conserve battery power fessing t tylus nib results in
"wake up" “ofe thREYHF B thseifly é&‘ig’t"é’ﬁf’féneﬁtrﬂf sty pif gelatha thigresh oktht peg issot e
devi ce, thweiael ay i n conmmencing printing caused by changing froma sleep
node to an active node will be so small as to be unnoticed by a user. If
t he pen incl ude§h¢iP¢ﬁ)¢nﬁomtl®eh®icmigy te\be pemancgtiychnnesedanthabtal er toeeh ety  t hen

this sensgy préviddd Ws%pa!rﬁ?é' “1a 08 BB s%ﬂchsﬁ‘@ﬁ&alg)f m%eg&vﬁps%{t%ﬁoéﬂﬁ& szrI ¢d

t hr eshol d. As best seen in figures 1 pen ¥
symet ri c%f H50en iMfstoBFRTkng Mot vich @t for Wet"ﬁthé‘ tPych gaten gF ¢ perspad Preaner §p¢ i nger
grip 1162dehe otteag@bantshemayse iset @ datdho bhRinDeffihe pin, awil bé &Phiatd 1Q8. Whirh t he

pen i's ot Rod BriONf bl Rlay BNRA, KR RASK S it Se PEBSRUS R b i 1
not obst rbrét prefaeblp alchd%fslepmm0¢e’r’ ome PII‘FG“"[?) rwhwtl heuobﬂt wost hicthe elpgricaladircuita oy

orientati &Bserv@ﬁatt@@@&%rlpﬂesilﬂggw s@luz nib EJSIQH Tiaa kae%POc\ﬁleteﬁﬁncﬁ sﬂtéﬂrﬁ aﬁH;pm{ r%St i ng
agai nst paper t hree d&l?(% rent orientations, indicated by nbers 1164,

1166 & 1188 éd R St Y f ORIMEIRIOE Ping REssdby daneingfrem e Hg?dq Ppfe 1170.
Paper s hesmtive ridi6 #ilk lepp esaing & @unetitady atuieant Mt pdn iichaesitnytitiSsciding dahaye t he

print headsu}ﬁ’mtslaﬁ tacch@lQl%éterslﬁ] ethls H?ogcine‘gygl%%g’n&i? Ref%)@ sgr{sfng 1A t?i;[nla e \émstegtﬁgcp €

stylus nib bel ow the print ead aper esents an ori‘ent ation
with the "&t%¥ys nib to the side of the prlnthead As seen, the stylus nib
does not obstru t the path of the ink to paper at any orientation.

Figure 8 shows &° RSP BEE P17 3 heper hydy ! blztlﬁ%&t S%TmeFicﬁﬁP‘égf"teid Baragidekcept
t hat the weifra fingetgep dis@sThisfoger il la2lercaurdaest thearsyr o FdMEthe e i zlndﬁéhtdt;Sn efkther wi se

S UbSt ant I lﬁé 4 uslnﬂ)e].ritlig ﬁ)@!’ﬁ thé)[%rﬁm@ddcl%{)t ﬁ!)\ngg' tRJ orIthgt%E%isthéLEf:tan% not CI'Q'ICE{ZIi andQLh { he Same

parts are identified e_same nunbers. erences are that
end cap 1PEY s cpnfigured so that the stylus nib will not obstruct the path of ink from the printhead to the paper at

any orientation, as shown in figure 7.

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

paper at anty orientation.

Figure 8 shows a cartridge 1172 similar to that of figures 1 to 6 except that the cartridge does
not include a battery. The cartridge is otherwise substantially identical to the cartridge of figures 1 to 6
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 s no electrical connection or




a sinple plug and has no provision for receiving a battery. In addition
there is no electrical connection or NPSO57-SG 11 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 termnals for contacting with the PCB 1144.
The ink supply 1116 nay be the sane length as that of the self powered
enbodi mentPHF-§& may be a different | engt h. The battery in the pen nay be
di sposabl har I [ h cartridge r
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image sensor device 1216 may be responsive to a narrow band of electromagnetic wavelengths or to a

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

wavelengths are possible and the device may be responsive to more that two bands of wavelengths.

In our earlier applications PCT/AU00/00565 (docket no. NPS001), PCT/AU00/00560 (docket
no. NPP0O1) and PCT/AU00G/00569 (docket no. NPT002) we have disclosed a system referred to as
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cartridge 1114 is received. The cartridge 1114 nmay be a nonochrone ink
cartrl dge rtridge. The body 1252 includes a PCB 1254 on which
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characteri stic of t osite
ﬁ or}kh 1252 and is f}gnnected to an external slider 1258. The slider 1258

be

er the upper su ace
slides in slot 1260 of the body. The PCB 1254 includes contact pads 1262 which engage contacts 1146 of
the cartridge 1114 to receive power and to control the printhead 1120,

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

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




printhead 1120. This maybe the anpbunt of ink deposited, the width of the

| i ne produced, the color of the ink deposited (in a color cartridge) or
any other attribute. As nmentioned earlier the cartridges may include
information which identifies one or nore characteristics of the cartridge,
such as whether the cartridge is a nono or color cartridge, the maxi num
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print head Mcam—mﬁ]&tm&yﬁg?& riliekP1128. nmounted in a slot 1184 of nib cap
1152 and held in place by surface 1190 of the end cap 1126. The
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whi ch eXt&ﬁh@'ﬁu{QJ@ll‘9@luﬁikB’sh§és9%9mﬁ1Q& 1idorkemfase 1191. The printhead 1120
includes a rotary capper 1183. The capper is novabl e between first and
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engages the sI ot 1181, Thus as the stylus nib nbves In an
position the ink ejection nozzles of the prmthead are not covered and the printhead may operate The

capper 1183 includes an arm 1185 which engages the slot 1181, Thus as the stylus nib moves in and out
telative to the printhead the capper 1183 is caused to rotate. When the stylus nib is under no load and is
fully extended the capper is in the first position and when the stylus nib is depressed the capper is in the
second position. The capper 1183 may incorporate an on/off switch for the printhead 1120, so the
printhead can only operate where the capper is in the second operative position. The slot may have an
oblique portion to open and close the capper and then a portion extending axially where no movement of

the capper occurs with stylus nib movement.

PRINTHEAD AND CAPPER CONSTRUCTION

The construction and arrangement of the printhead 1120 and capper 1183 are shown in figures
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




relative to the printhead the capper 1183 is caused to rotate. Wen the
stylus nib is under no load and is fully extended the capper is in the
first position and when the stylus nib is depressed the capper is in the
second position. The capper 1183 may incorporate an on/off switch for the
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the second operative position. The slot may have an oblique portion to
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shown) on the PCB 1144. The layer 1306 includes control circuitry for each ink ejection device to control

the device when turned 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 1144 or pen PCBs such as 1212 of the figure 9 & 10 device or 1254 of the figure 11, 12 & 13

device. These higher level controls are passed to the printhead 1120 via contacts 1312. There is

preferably at least one set of contacts 1312 for each set of ink ejection devices. However each line or

each individual ink ejection device may be addressable. At its simplest, each set may be merely turned on

or off by the control signals.

As seen in figure 16 in plan view the printhead 1120 has a substantially octagonal profile with
tabs 1314 and 1316 extending from opposite faces of the octagon, It will be noted that tab 1314 is formed
of layers 1302, 1304 and 1306 only, whilst tab 1316 is formed of all four layers 1302, 1304, 1306 and
1308. This enables the PCB 1144 to be bonded to the layer 1306 without extending above the top of layer




nore, depending on the nunber of different col or inks used and the degree
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Al ternatively, the apertures may defi ned
the capper rotates about the central axis 1300 However this is not essential. In the embodiment shown,

each face of the octagon has a slot 1328 but this is not essential and, for instance, only alternate faces may

have a slot therein. The symmetry of the legs 1322 and slots 1328 is also not essential.

Rotation of the capper is caused by engaging arm 1185 in the angled slot 1181 in the stylus
nib. Rotation of the capper is ultimately limited by the legs 1322 and slots 1328, To prevent damage to
the capper, printhead or the stylus nib, the arm 1185 has a narrowed portion 1334. In the event that the
stylus nib is pushed in too far, the arm 1185 flexes about the narrowed portion 1334. In addition, guard
arms 1336 are provided on either side of the arm 1185 and also serve to limit rotation. The recess 1176
into which the printhead is inserted has an opening in which the guard arms are located. If for some
reason the capper is rotated too much, the guard arms contact the side of the opening and limit rotation

before the legs 1322 contact the ends of the slots 1328.



two radially extending lines at a small angle to each other. It wll be
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al so not essential. Rotation of ca I'S caus gagl ng arm 1185
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1336 are REQMsE8hnQfF sSidh Rhansd 48 Of the arm 1185 and al so serve to limt
rotation. The recess 1176 into which the printhead is inserted has an

opening in which the guard arns are |located. If for sone reason the capper
i s rotat eBrRUBEATMR basshé@mvagsar d arns contact the side of the opening and
limt rotation before the |legs 1322 contact the ends of the slots 1328.
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canti | evengd ndif3&ivk148 nay be used directly as electrical force sensors.
Al'ternatively a discrete force sensor may be acted upon by the inner end of
the stylus nib. TWl@ir@m&cJﬁﬁKétht(ﬁlﬁlﬂﬁ:@BOE%phﬂvld'ed &ﬁdﬁourhﬁk ey 113, Imsse%lemar ely to
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attribut egs foﬁ“ﬁbov@sslfihi‘]@yw 36 Wiadb g loBﬁB%ﬂl@&nﬁfl re%laf THEPREL mﬂﬁ)\ér of RbISO Cause
an on/ of f svmtchtocanestate SAGEWAYS The print head

has the dPfrErdntordB %POVF%‘R*%%hé’&ﬂt 1?)6?1138%\9%6%@%%5?} KGN TP%BY"%{ISFr?"%l?fdhet hi s

present s lower layer 1302 seals 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 iniet 1182a. The second layer 1304 has a slot 1350 extending through its thickness under
the line of ink ejection devices. The outer end of the slot 1350 is aligned with the ink et 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 of ink ejection devices is accomplished with a mirror image

of the slots and grooves.

Ink inlet 1182b communicates with slot 1362 and so supplies line 1373 of ink ejection




problens in supplying ink to the ejection devices where the different color
ink ejection devices are interleaved. In conventional printers the ink

ej ection devices are arranged in parallel rows and so all the different
inks may be supplied to each row fromeither or both ends of the row In a
radi al arrangenent this is not possible. The rear surface of the bottom

| ayer 1302 is provided with four ink inlets 1182. These inlets are oval
shaped onNRJ§&-SGear surface for approximmately half the thickness of the

| ayer 1302._and.t hen n u s.a circul ar ur thrqu t he
upper surface: Hm?é%? éﬂ?fﬁ%%co lPﬁaﬂﬁgﬁb?£€§%% %gﬂ éﬁ T%Fo ghﬁ%@oves
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of hol es Stﬁfgc%twh%tc%gunicﬁtgsmvﬁh%t gﬁééo’l"l%%loft mis@tég@ndg Dfied %?[371%&213(@@%' gur es
21 and 24), | ower surface of the |ower |ayer 1302 seal s agal nst the

end cap 1?ezfé‘ms%"Fﬁé@%509?166%‘«316%?%1%@859@5? Bl Tﬁ&é"é’%@@\)&b?’mﬁ@et f fohed
above, t hiee1339,a3800%1381 Blachicvbdtith aaduchr intugt Ar@ndemtre 81 sols ahddeo@psect i on devi ces
1310, so three lines of ink ejection devices need to receive ink fromthe
sanme ink inlet. Referring to figure 21, a first set of three Iines of ink
ej ecti on GENTREESF ATIRIBYED OF BRINTER INK3 70, 1371 & 1372. This set receives ink
supplied by ink inlet 1182a. The second | ayer 1304 has a slot 1350

ext endi ng s under the line of ink ejection devices.
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J om sing in 118
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sl ots and grooves. CONTRCOL OF ATTRI BUTES OF PRI NTED I NK Col or control via
pot enti onet ers Eivglipeerpreioter Gikothsr fobnn pontglinrelyyaty b uod Inviged of gengiolerHYody 1402
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i ncl udes ﬁdgger%g ando %(a'lroxr (819[%’? rllrﬁ(s 8%%:;[1&{ sl‘hél' %gﬂhay Aéopfrsovgaeél' with an Ibr;Ilty to allow the
potentiometers to change any of HSV, RGB or CMY.

Color control via cycle buttons

Figure 24 shows a pen 1420 including a pen body 1422 and a replaceable four color ink
cartridge 1114. The pen body 1422 includes a color display 1424, preferably an OLED and three control
buttons 1426, 1428 & 1430. The pen body includes non volatile memory in which is stored a plurality of
different color values. The control button 1426 is operable to place the pen in a “select” mode, whereby
the buttons 1428 and 1430 cause the pen to cycle through the available stored values, with the display
1424 displaying the corresponding color to be printed. The buttons 1428 & 1430 cause the pen to scroll
through the values in different directions. The button 1430 may be omitted if scrolling in one direction is
acceptable. Once the 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.




potentioneters control the hue, saturation and brightness val ue
respectively. The pen body also includes a display 1410 which displays a
col or corresponding to the settings. The display 1410 is preferably an
organic light emtting diode (OLED) display capable of displaying the
required colors. Alternatively, the display my be a conbination of
several different colored pulse width nodul ated LEDs or a color LCD. A
passi ve dNe9$7e8 nay be provided wi th asgraphical representation of the

ef fect of rinte the surface adjacent the respective
control. K%?%H %é? JﬁFﬁQF‘ﬁﬁhgwge?%es a di splay which outputs nuneric
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menory in which is stored %3% ralit rent col or val ues. The
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whereby the buttons 1428 and 1430 cause cycle thro
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correspon@mWQOﬁ%ﬂ@W%W@p%emgm$$ﬂ®dmmmhemmuttons 1428 & 1430 cause the pen to

scroll through the values in different directions. The button 1430 may be
omtted i f scrof1'VHE® warcet Bt ¢ deal RsA mpsProvidecapobgiicdor, @ bee edineiwidhy ed
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i ncl udi ngbllﬁmlpemy b@Wi@dBﬁ cya:hng tbrw@pblalaeamnelta‘ ipdividweltyl, @rch hsrtee, sgantioniatlige 1114.
The pen bggy 1434 includes a color display 1436, preferably an OLED, and
three control buttons 1438, 1440 & 1442. The pen body i ncl udes non
volatile nmenmory in which is stored a plurality of different |ine types,
such as sodlbdednitrobvia darbpleg | i ne, dot - dash line etc. The control button
1438 is operable to place the pen in a "select" node, whereby the buttons
1440 and 1442 cause the pen to cycle through the available stored |line
types, wiYHPEHEH#Espl ay 1436 displ aying the corresponding line to be

printed. The bF‘l%&rQﬂ‘ﬁshawés?a%e&M%é@QmEQ%ﬁ(gﬁoﬁl%kgﬁﬁdéeq 186 @h henbBL,A4GNTHNE types

in opposite djirections. Once the desire
pen body incotporates 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 1118
against the object either alone or in conjunction with pushing an appropriate one of buttons 1456. A color
card 1510, shown in figure 27 may be provided with a rainbow of pre defined colors 1512 for use with
the pen. The card also includes an area 1514 for selting the brightness of the celor 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 (docket no. NPT002) and a “color card” may be provided
with a series of color samples, each of which is also invisible encoded with netpage type tags. The tags
for each color sample may merely indicate function rather than position, such as “set the color to X”

where X is the color of the sample. The pen includes memory in which the function associated with a




value is displayed, it may be selected via the button 1438 and the pen w ||
then produce the selected line type until it is changed. It wll also be
appreciated that the line width nay be nodified in a simlar manner, with
t he pen having a nunber of line widths stored and which nmay be sel ected by
the user. OQther control nodels are wthin the scope of the invention and
the invention is not limted to control of attributes via potentioneters
or controNPgsERtsScCons. In will be apprecilated that a single pen nmay provide
control of color., lLinet d Iine w.dth, d other attrihute S

oot r ed, rEeck st P Gotel 8580 pot Periaaiel sto T e D0 e gl

sel ect i onariuietromsensgsnd ilaagrles thetapen to cycl e t hrough avail abl e attri butes,
such as color, line type and |ine w dth. Additionall buttons may be
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The pen bg@yheh ARk BHESERMtLOL Ut tons 1456 and non volatile menory (not
shown). The pen is operable to "pick" a color fromany object by "clicking"

the stylus nib 1ildBrihcdGattstinctcbSr QRI M6 tincRilid N FiesRk Gt ColbrDwkBaEsE ON Wi th
pushing an a g)roprllate gneamof bu} ons 1456 dA cgl or cgrd 1510, shown in
figure 27° C@ B& S Brlo B doa R T A ABB Hoatd Bt peie Bategpo re 484%e f or use
W th t heargeend upldaé a gegieshf edigorathercllanplgsnan area 1514 for setting the

bri ght ness of the color and an area 1516 for selecting a |line wi dth and/or
styl e. The sensd¥cpaticade tagssey arergte bein digpatbize ssfemddiere dhei vey amderodrd@adli ng
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(docket no. NPT002) and color card’. may be provided wth
col or sanfil @’gf‘)préag’c%?"ﬂ)’f“oﬂ%f’ HOite B§fs'S ﬂi“ﬁﬁgg‘fi BTf%‘EIEﬁéSo‘B@a Wi e DAY t ype
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than posi L iARtiosdGh x@glai'dggge_the color to X* where X is the color of the
sanpl e. The pen inci udes menory in which the function associated with a N

PSC67- SG 19 par twWheddladkn it @neRIB alcSmputeP§ySith thd Air®Bits drliBat RERnEOmA vR&k by cul ar
color the user ne el%}p{ftl i cks thc%gd sired color and the pen senses and

decodes t HE“FA1S AR HPLRHET Moty P2thSPE of the col or card (not shown) may
include two comppnd, areas. The  first area includes tags equjyale E} to a

| 4 1
command of "place it _éofgry as_seoluéccutd? %rﬁasr‘rvt%gg'anogptﬁwbsfrcﬁ#&rarlg'cf’ethe\r/\%%nl\%‘f° fhe
second ar g piimed sydteas linegps oelipgiwidil- ent to t he conmmand of "set the color to
the current color”, or "set" npde. To select a color the user may nerely
"click” on the fihgdislaypaybe ug fodisnlgymedals selpstionyand stetes igfprmatigppgding:

. mode name

. current color/texture for drawing/painting

current line width for drawing

current brush for painting

first few words of current text selection

image fragment of current image selection

Universal Resource locator (URI) of hyperlink selection

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

. CITOT MCSSages

Sensing with sensor at top of pen




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 nmay 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 systemwhere the
tags are decoded and transmtted to a netpage server. The server

det er m ne8PsHeGf uncti on associ ated witdp the tags and transmts an

appropriate ins ruct ck to .pen. In th| rd reference i s made
R P o o el PR A R Es 1Bt G AR R Ber DS A o
(transm tpeerbc’@ndlwmcmads)an bpicaltsermersdevitd 1474) aisdoyr end eheipagbody michdezmtdolon t 0 an
external gey a;vci@m M&&ﬁw@b@@mm ﬁ@g&gﬁ@fgﬁ ofiPb1 ahspﬁpmsu%{ed Sy sSSPk %o
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i mge fragment of current inage selection Universal Resource locator (URI)

of hyper | R Sigg¢ & Pipe p“’b‘@‘ﬁl °§f”5‘€lh§l CHRRRENS arcbthi cation with printer,

etc error a es th sensor N PSO67- SG 20
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cartrldgemqmmthmqﬁﬁwpgdwwbmdpnmﬂmﬂmmmﬁVﬁﬁﬂgmahndmueGakwﬁﬁhsmwgdemmce 1474
at itst O&gﬁ%f&d}f sayﬂﬁngr%ﬁﬁwgﬁlgyolér nﬁJe ggl?& ]%quérggrabl)dé ﬁ@ll} ?%otole%gr{o aakﬂﬁjer gulﬁont rol

button 147 splay and control button are noun fir
1480, toﬁ@fh@?gﬁﬂFﬂsﬁﬂﬁﬁﬁﬁﬁolIer chip or chips 1479. The chip(s) 1479

i ncl ud | ti ble of storing_a snal
nunber of ool or TToT SR BEREY Birves B8 prae o HREE BeserP oA e Bh: ac
pads 1483swtdr iscselrﬁMa;bftdl egvew thia niokviingcrod tttecRCBo 83 oo fwhich ehei inkgecsamsbr 148gés 1114
and for 1&gy ithgsieNeioo lsaaaﬁt]aﬁpsgeﬁ alt kg cibgedtbg% mﬁﬁﬂrﬁ&&% 2340 morhllg 1 BgNSOr

device 1474 is nounted on a_second
which includes a Iens 1494, is slidably mounted in the end of the pen and bears against the PCB 1482.

The molding 1492 includes a stand-off ring 1496 to prevent the lens 1494 contacting a generally planar
substrate. Light enters the lens 1494 and is focused/directed onto the point, line or image sensor 1486,
The Iens molding 1492 may be pressed into the pen, compressing the switch and causing it to change
state from open to closed. On release of the compressive force the switch urges the molding 1452

outwards.

The color of the line produced by the pen may be controlled in a variety of ways. As
mentloned the controller chips 1479 are capable of storing 2 number of different colors. The color to be
printed may be selected from the stored colors by use of the control buiton 1478. The selected color is
displayed on the color display. It is also possible to sample and store custom colors in the memory using
the image sensing device 1474. The user may “click” the optical sensor device 1474 against a sample of
the desired color. This causes the switch 1490 to close and the color detected by the image sensor 1486 is
passed to the controller chip(s) 1479. The controller chip then sets the color to be printed and displayed
to the sampled color. The user may change colors by “clicking” on a different color sample or by using

the control button 1478 to select one of the stored colors.

Colors sampled with the sensing device may be stored in the memory for later use. After
“clicking” on the sample the user may depress the button 1478 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




engages with contacts (not shown) on the first PCB. Two PCBs are provided
for ease of manufacturing and a single PCB nay be provided on which al
conponents are nmounted. The sensor device 1474 includes a chassis nol di ng
1484. This nmolding is seated in a recess in the internal end of the pen
body and is in a substantially fixed position. There is provided an i nmge
sensor capable of sanpling any visible color. The sensor 1486 is

pr ef er abl NPSa57RGB photoreceptor therzpoint line or inage sensors nay be

used. The 484 i ncl.udes arece
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Li ght entgetie%otshe Ieseags & ﬁlesco eoﬁ%]}‘w%gused/dl rected onto the point, line or
i mage sensor ﬁ%ﬁl %% SHRGGTE %92 may be pressed into the pen,

conpr essi ng t he ogf 64 %ﬂqpe&amrggogﬂmet B SRARMGR. Fhh o at{ofamcgg%é g cl osed.
On rel ease of the conpressive force the swtch urgwf 492

out war ds. SamRied sdrpfathes thanyeaujripg, éseb]i“@tﬂ@é(ﬂe’b‘?aytﬂﬁ‘é’ldﬁ r%@l"%%{n?‘%qf‘le%d in a
vari ety O(fevéﬁ/al}/tﬁere 19&11)1 dﬁBﬁﬁyhlaﬂl @xeor{ hb&lcﬂﬂfﬂﬁfsﬁﬁdnﬁi‘y n(fakibfpl&e(ﬂlégt&e apercapidd e of
storing a BHESCIMnE fb%%gnuw%ou colo;I;he color to be printed my be

sel ected ¥Fom°ThHE stV 1¥%rsp%y use of the control button 1478. The

sel ected col or i, se%bﬁﬁy@mgdmmm%m Obin IPLAY, such bs thd wikSRa BRSSPl € to

sanpl e and store customcolors in the nenory using the inage sensing
device 1474. The user may "click"” the optical sensor device 1474 against a

sanpl e of L[Ngng@sd;dLedc@@{Ra[Byﬁamecauses the switch 1490 to close and the
col or detected by the inmage sensor 1486 is passed to the controller
chip(s) 1479. THiguedhthont # e 1eff) fﬁV%éPP@é@YsIS%@d@d?wea@eC%Id@rlulm dbe and

di spl ayedcar&@ehﬁﬁbeﬁﬁﬁ@b&ﬁnﬁ@ﬂf@ﬁrcol&?&@rﬁrﬂ@@ﬁhd’&h{b(ﬁbaﬂg&sS@dnﬁBlSuth1 @lahc ki ng”
on a different button. 1478 to sel ect

e of |t i g SRR AEai s, 8 sthRl P ey LS s o Py e
stored i nintdueratrdrime the tartrol latter Thrsen indfudee controllsk kigkitm @t conrotlineths auiesd t he

user may gepLESRn BJZ\&]@MH&W&#&J Rg Et@nbﬁ&@&f%etlﬂgpé@éﬁphﬁ ‘ilerpt% Rfo thddedTBRRL Y

preferably wthin a preset” tine, such as 5 seconds. If the button is not
pressed thededpyith if ings fhe ét‘"&“ﬂﬂyééle‘éed settob pHBYIEs e a Eemd F“’%‘r‘rf%f splectipgtne 8kt ed. The
menory rragtorajﬂeyoflambﬂﬁp ahd @n @fnomitaly inflig st G and Rustehe @EonblRSREVe DLl

col or S, S}lflrgshes { Se corclltro?bt.(l%t II%Q Prg ergb 919 0(81 l?buﬁonl fyf}% ?%tetp Q Isjesnlvﬁ(l:h thl?!:r{]errakes

sel ection red

menory ha@nnaéa@h@dlse@ espablfetyyo acplld@taﬁepreasrﬂy biittpn Ib@n@mambwecessfbleamerimmns of

EEPEF?S f@émﬂ@hﬁ%rﬁgﬁﬁ §h9ﬁ§dm§@&ﬂ£s&@hﬂ@¥£ &ﬂﬁ?ﬁa%@knEQ%aaﬁM&&&hﬂ&r
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witlf one han

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

indicator may be omitted.

To cycle through the available sets of attributes the user merely draws a line on a piece of
paper or the like. As discussed above, the printhead is only activated when the stylus nib is pressed on the
paper. Thus cycling through the sets can be triggered by the commencement or ceasing of drawing. In the
preferred form the user draws a line and lifts the pen. The attribute set just drawn is set to the “current”
attribute set on “lift off” of the stylus nib. If the user presses the button 1504 the pen continues printing
with the “current” attribute set, i.e. the line just drawn. If the button is not pressed then on “put down” of
the stylus nib the “current” attribute set is changed to the next set in the memory and that new attribute set

is printed. By drawing lines one after the other the pen is caused to cycle through the available attribute



ol dest color stored, the color least recently used, the color |east
frequently used, etc. Alternatively, the wuser nmay be pronpted to manual ly
delete a color and to then resanple the color to be stored. ther deletion
schenmes are within the scope of the invention. O her nodes of operation are
possi ble; for instance, the pen may automatically store all sanpled colors
rather than requiring user input. The pen nay provide two or nore separate
menories NPWYESF if there is only one mysi cal rrermry devi ce) A first
nmenory may,.b t "favori.dt QLS

storing "terrglg% fe s%ts?n ?[‘)e co.]ﬂg's Yme WlthS hnes 3T an gme %mrgc eﬁ%tfc \nq'-écgefr}a?r%%t es

ot her thaphaessth.ora Comheﬁloasf sp@wb&%edtﬂlqs alm.ben mmehasewwlueber bf gNEpST airButORsCOL OR
CONTROL B%cmﬁWﬂNGgIEﬁpgﬂl&@s b s%taam aQedd r&é%\»!me ATl s@leﬁgﬁ]angg%d%é?g and a

repl aceabllf trJ lllg The rtr| be a nmonochrone o our

col or car&19d f)célﬁ“ ?Sd*ifa“i‘pﬁ'cﬁ S tﬁe éHBF?PWé? PR P iRy byrghievah

i ndi cat or vsligOibe <ditvel burcli datdorAlipraativile dhe Shaygdyele Qlirouhl | alli medborof LERrags enbl y
and may bg separate or incorporated into the control button. The pen

i ncl udes controll er circuitry for controlling the printhead 1120 and non
vol atile nmenory for storing attributes of the line printed. The pen has two
nodes; a fnbiRséTrri@EHE I N Which it prints the currently selected set of
attributes and a second node for selecting one of the stored set of
attributes. TheAbkeeh diregionrintingl of inknontdhe subtratstis the deefeamed piiging ebthédn inklinet second
nmode whe npnﬁmﬂgﬁ@ﬁossﬂﬂé Q%ﬁl@[ﬁMEﬁ@t pRRAdaH Odn bp hge(ﬁ 19@011]5@143 unP Er?(;l @15\@19% M‘npfemglt gontrol

button 1504Il @ ocat % é‘pen suc use the user is
unl i kel y P& SCRIETEHPIES jsyn ??P‘é‘é‘ i the p"i?&t]fhﬁ FPHBGP‘“‘i ffeebgbceaef N ohthe elen B e, One
| ocati on ihg as hhellérdpiapeddBcras i pege fentomatithitytoeibig itstlbo Shal 1Eiq bHri‘gB&néléMib thands to

oper at e. gﬂ%@tfc»ﬁ topl%otﬂ)h bF 1 Tl\&ﬂlg:@}mjm%@d 8 Bl%{ﬂ'ge lﬂn roneroln pru}ts ‘% o they\g]a ngfl tFOt he

second nod |nd|cates 1506.
The i ndi ®8¢gpd Fi‘ﬁ?’“ﬁéf apsfpesche R‘iléte‘il ﬁlagf’rfetf’fﬂierpsse hﬁﬂaél Ckﬁwgfﬂaa@fﬂems a@hdmjé col or

in the semonEL¥REe rdifr MESit K8 donkad@d tht sk GaIHRY thdBAHERA a@qmvg 58l ontd @ cfe¥C! ©
through the av. eI ab e setoa of attrlbﬂtes t draws a line on a

pi ece of “BaFerdIMPRE [FPIRYT LIPS & ‘§§‘3ﬁ?eé’ﬁo‘gt§ered[ﬂge"blr¢l“ﬁ ¥ 56 5HYEs Thnl y
act i vat edstykisenn hehfeomrwedls? mdgeci gy prlesis eghued cntiouspiaperpainilindis. Theaht ng

t hr oug h t }k}ﬁtut%ﬁ; §ct§t% sLeréc'l &%R/Qﬁenth th% p&leﬁgm Rﬁﬁ’lﬁ { TTQJ 319 Fat% \gnglil e pen.

drawi ng erred formthe user draws a e an
The at t r | YR vagy © Fu@?m g a6trp! ratign pf ‘P?)“t“FFeOP'WufrOF@H?USIY igaging jths pugiacg and on

"l'ift of fdeteaing hioeensityh the sametway bfa detv@d-pmattion bRfsiefule® bh wntidand 23Q4dithe pen
conti ”“esth&%é r}%g%lgmag\n he "current" attribute set, 1.e. the line just
dr awn. e on1's not ‘pressed then on "put down" of the stylus nib

the "current” 2Ly s'tylms' L& aﬁgge §w§tcl%ﬁ gﬂﬁ%ﬂ rr%&m& nl%den ﬁﬁ%an ﬂe&l ‘%{%’I@hﬁ?ﬁ{le rgy and

t hat new attrlbute set is printe raw ng one ot her
the pen | R4pageEdgdscycl e through the avail abl e attribute NPS057-SG 22

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

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

STROKE EFFECTS

The pen of the present invention is capable of many varied stroke effects. Some, such as color
and line width are independent of time and position. Others, such as printing a dotted line are dependant
on time and/or relative position of the pen. The figures 9 & 10 embodiment optionally includes an
accelerometer array. This array may be used to derive the relative position of the pen as it moves over a
substrate. Thus a dot — dash line may be drawn with equal length dashes despite variations in pen speed.

Many other effects are also possible, these including:
Stroke style

Color texture (flat, image, procedural)




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 Iine width selection, for
exanpl e. Selecting the appropriate group to nodify may be achieved using
t he cont r S0 thGt on 1504. Alternativel y3 one may cycle through all nenbers

of all groups sequentially. L RECT PRI NTI NG Al t hough direct printing of
ink onto a substrate?%gﬁ¥%émﬁbg¥%¥i% m%%%%g}ng met hod, indirect printing

is possible. A small g ehopihidels ﬁg&%ﬁgmﬁﬁﬂusgd to construct a universa
drawing inplenment. A snmall cylindrical rollér is in contact with the page.
The roller spins freely ab@shinkh@c@¥lidh 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 D&i@mined ‘c®Chtidetm@khap®ti on. The Menmjet printhead is
nount ed behind the roller. It prints onto the back of the roller, and the
rol | er transfer Yatyimestge witit ed i nage 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 pri'Heh®sd al ways prints onto a clean surface. The
pri nt head reproduces a contgne color inmage via dithered bi-level CW or
CMYK. The stylus can be prd§*4ffired to produce any col ored, textured
continuous |line or paint S &gamm£Fe rate of printing is dictated by the

r
speed of novenent of the r8f° e %tive to the page. This can be
determned in several, WaXRainEorlnmtiohy OM the actual rotation of the roller
or by continuously inaglng the surtace and detecting novenent in the sane
way as a second-gener ati orrRQRIigA nouse, or by sensing and decoding the
map of a self-mapping surface. The stylus can also be switched into
non- mar ki ng node, obvi ati nchetked paged for both marking and non- marki ng

ni bs. The user can load virtual colors, textures and line styles into the
uni versal pen from print eQashgidinett es. The stylus can optionally indicate
its current settings via an LCD or LEDs. STROKE EFFECTS The pen of the
present invention is capaBtiebopfolpdny varied stroke effects. Some, such as
color and Iine width are_i ndependent of tinme and position. Qhers, such as
printing a dotted |ine ar §"¥EP8Hdant on tine and/or relative posi tion of
the pen. The figureszgﬁgbéo enbodi nent optionally includes an

accel eroneter array. I's array nmay be used to derive the relative position
of the pen as it noves ovgp,@a sSubstrate. Thus a dot - dash line may be
drawn wi th equal |ength dashes despite variations in pen speed. Many ot her

effects are al so possi bl egpetihesgedunel etk Ng:  Stroke style
Tikt
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




Color texture (flat, image, procedural) NPS057-SG 23 Opacity texture (flat,
i mge, procedural) N b shape (2D shape, 3D shape, orientation) Determ nes
stroke width Determ nes "cap"” and corner shapes Varying style with Tine
(speed) Stroke width Opacity (airbrush) Space (including orientation)
"Reveal " image "Checkered paint" Dashed |line Rainbow colors "Inage
hose" Location On/off Specific style/current style Tilt 3D nib shape
Force ("pNe®&HiGe") Stroke width Opacisy (airbrush) Sinulated physics of

ni b, ink, paper, br usmixigai nt and canvas Transfer of ink/paint from

ni b/ brush to paper/canvasg Striated brush stroke Layering (stroke on canvas
and stroke on stroke) i Dif.sk 0o Yog§0si ty NPS057-SG 24

Simulated lighting

Light source direction and color

Color physics of media

Layering topography
Examples

Pen

Bali-point

Calligraphy

Pencil

Graphite

Color

Charcoal

Oil paint

Water color

Crayon

Pastel

In this regard reference is made to our carlier 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).

MOTION SENSING

The embodiment of figures 9 & 10 optionally includes an accelerometer. This accelerometer
may be used to provide relative motion sensing/positioning within a pen stroke or a number of strokes.
This motion may be recorded and used to provide a digital ink record of the user’s strokes. Relative
motion sensing may be achieved by other means , such as gyroscopes or use of a rolling ball in contact

with the substrate,

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

functionality —it is capable of detecting and decoding invisible tags printed on a substrate. This netpage




M xi ng Kubel ka- Munk col or nodel Sinulated Iighting Light source direction
and color Color physics of nedia Layering topography Exanpl es Pen

Bal | -point Calligraphy Pencil Gaphite Color Charcoal GOl paint Wter
color Crayon Pastel In this regard reference is made to our earlier
applications USSN 09/112, 777 (docket no. ART-24), USSN 09/112,797 (docket
No ART30), USSN 09/113,091 (docket no. ART47) and USSN 09/113, 054 (docket
no. ARTS52NPSOHATEl ON SENSI NG The enbodi msnt of fi gures 9 & 10 optionally

i ncl udes er cel.er onet er vi de
o art e PR BRRS R A w USRS i DO o AR S G e o
strokes. (afhihes ahwtuieb'rwthmyi shyeke) winp ﬂld@b}liolaﬂﬂ dosiiiowink dnondpt io vtie digs. Altethaivdlahe i nk

record of etnrﬁﬁy F&E% ﬂﬁ gﬁ& Eagéﬁ%%/out Bﬁh%és\{@promtaﬂ)sgl@te ?f‘sﬂﬂl Fﬁﬁ’ythebs?rolémb&y ed by th

ot her neans yroscopes or.  use of aro I'n contact wit

t he subst ?e&?“é“g %%i ﬁ?ﬂ&lutﬁ@§ﬁ1%°rﬂaw'fﬁlgﬂ {kF Ak may ?FHCB‘R‘@ PEngRifee MeRss syl e.  The
pen of fi pugiesthSsudackof thasbsiat pAgeng thateeié @lsitkyateth fetdetmavapabl e of
detecting and decoding invisible tags printed on a substrate. This netpage
NPS057- SG 25 f énotentonal dbbwe, we oV hadgge tgveeniidn absolufs m)hm}m'mbiwﬁthihys phge. Thix its
poSi ti on QRnd MGkPRAE c&ﬁ@ﬁé‘é% aﬁéﬂﬁ%?é gpaﬁcgnoaleéaéry;ﬁé@age %ﬁ%g r ARRO tLyt ely

within a stroke) using the absol ute positionin |nteta
Al t er nat i RRBIOY rtﬂﬁ dage. Agthe pen moves it detects tags which enable 1ts 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 pen 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
record the “style” of the digital ink. The pen may transmit 1o the netpage server information relation to
one or more attributes of the visible markings placed on the substrate. These attributes include but are not

lirnited to color, line width and line style.

Communication of the pen may be by infrared, short range (Digital Enhanced Telephone,
Bluetooth) or long range Code Division Multiple Access (CDMA), Global System Mobile (GSM) radio

transmission, via a local relay (Bluetooth to mobile phone)or via a temporary or permanent wired

connection. A temporary wired connection may be useful for downloading an entire palette.

CONCLUSION

Whilst the invention has been described with reference to ink jet type marking devices, it is to
be understood that the invention is not limited to ink jet type devices or devices which deposit material
onto a substrate. The invention includes devices which alter the substrate, such as thermal printers and
electronic paper type (e ink) printers, which change the state of electronically changeable elements of a

substrate. For a better understanding of electronically active inks, reference is made to US Patents.




pen may rely on the grid based |ayout of the tags to provide absol ute
positioning within the stroke without decoding the tags. Absolute
positioning within the stroke may be achi eved usi ng ot her neans, such as

i magi ng the surface of the substrate and using the texture of the substrate
to detect novenment. As nentioned above, use of netpage tags enables

absol ute positioning within a page. This enables the pen to be controlled
by a net pHeR#578spl i cation to mark a netygage surface. The user noves the pen

over the [ ts jch enable jts absolute
posi tion gﬁgf%%@%ggl%%‘?t%ﬁﬁgﬁé@;g%,6§§§e§% aﬁiﬁg’iﬁ%gig”é“%g tl"i‘%é“j‘t(f"&ﬁ’raﬂ%t rols

t he pen t the paifekts phwhich agénclrdedderdin hgrefeeniet s positi on. As such the pen can be
used to "reveal " an inmage by rubbing the stylus over the rel evant portion
of the page. COWPYH ERaHWFER}FéJ&EENWﬁéhWOWWSi dgteriked gach paly iinsludeetoppragbthenabl ed
and has t waeeot iemBidh, Gathd 0? Bl ¥itkefeatirdd @I AREEIR vRFdr WRfe-diffdRhtBbARRANRRE) at e

sof twar e Lt ig. pgss ble to control the attributes of the marking device
combined tooether . .
froma nét page apgp fcati on. For exanple, the user may pick a color, a

pal Iet te of col OlRe Plrgéept 1§1$e¥1!i0%sna§) [)eellidgs%ribse anritﬁsr fer%‘fé%j .todg\e%ke%acp e;%t{%ﬁ;%%mianéo the

pen's nmenory. The nhetpage tags may encode a _? unction’or rocatron: fhe pen

may have Bifeef Pifif qjive profqdimiens $lowewyr, tithiit! be lappresiated datholeskdiohin bt | ed by

sensed t agfevait idlRulat 4 KghbAQE Bthdr embRMRE, difRrif ARL RAYGeS MM lescribddOF@ LN code

i nterpret eeds to be carried net page server. The
t

ion. usual |y b out by the
net page s%@twétﬁ'i“itﬁecffpﬁﬁ §§J1%f°f‘fee%ftﬂﬂfr REesP AR PGy 4"8"”&5’2{” & il togungesioed HREPR Y t he
syst em r eowamte is dn mtepdzt! kv beflimithigo he mpecificendnditbéng deedied dathe @ésers kgeiadationes. The
pen of fi . ' s i Li . . "style" of
Phe di gi t o ufil RefelOnOkROy oL aelithc sl kRl IR chEEPhEul M Pl 7o
rel ation tiBitedghie gchsheldmattri but es of the visible markings placed on the
substrate. These attributes include but are not |imted to color, line
width and line style. Conmunication of the pen may be by infrared, short
range (Digital Enhanced Tel ephone, Bluetooth) or |Iong range Code D vision
Mul tiple Access (CDMA), d obal System Mobile (GSM radio transm ssion, via
a local relay (Bluetooth to nobile phone)or via a tenporary or pernmanent
wired connection. A tenporary wired connection nay be useful for
downl oadi ng an entire palette. CONCLUSI ON Whilst the invention has been
described with reference to ink jet type marking devices, it is to be
understood that the invention is not limted to ink jet type devices or
devi ces which deposit material onto a substrate. The invention includes
devices which alter the substrate, such as thermal printers and electronic
paper type (e ink) printers, which change the state of electronically
changeabl e el enents of a substrate. For a better understandi ng of
el ectronically active inks, reference is made to US Patents. NPS057-SG 26




6,017,584, 6,124,851, 6,120,839, 6,120,588, 6,118,426 and 6,067, 185, al
assigned to E Ink Corporation, the contents of which are included herein
by reference. It will be appreciated that whilst the enbodi nents descri bed
each only include some of the features of the invention, sone or all of
the features disclosed in two or nore different enbodi ments may be

conbi ned together. The present invention has been described wth reference
to a prefBr9F%nbodi nent and nunber 20f specific alternative enbodi nents.
However, it will be appreciated by those skilled in the relevant fields
that a nuppgpsof other enbodinments, differing fromthose specifically
described, wll also fall within the spirit and scope of the present

i nventi onl. AccoAdiemgicinding bn Wiijed prineheddnaperatiie a6 Ghatkhatisiblb @ath iofid @Nuifed, hé Not

i nt ended |1 m . h i fi di t scribed i.n the present
speci fi ca%r?lgllfgﬂﬁ be#%]g%cﬁg?l%gyé Bﬁﬁﬁgﬁﬁéﬁn ecagg%g?ngtg%% u%ﬁptg?%ss- ?%?énrelé’?\%%a as
appr opr i avser intgrfge wherspiea wer map modify\eent leasiong girbeiby | inited by the attached
claims. NPS057-SG 27 CLAIMS 1. A pen including an inkjet printhead
operative to mark a visible path onto a surface, the printhead being

electronigal ly control lL.abl e . to change at |east one atfribute of the path,

t he pen i%cl udi%é’e%acc?fg%ﬁ o Cﬁ%ﬂ%&@é’g 'Q}\ﬂ'iaadlmélff/%%ft OSSP S pel Vlﬁ‘bﬁpfﬁf HHEE | east
one att riipygee inclgdingtogedmataccording to claim | further including at |east one
sensor devi ce capabl e of sensing inmages including coded data. 3. The pen
of claim2 further including a decoder to decode the coded data and to
change the value of the at | east one attribute in response to the decoded
data. 4. The pehedr &f QimdSuthrcingiyingg dscoderderisrede thegpded data pvd ta ghaagmiands
from an ewiuenfihd at Ganbricafiribus Gliepanse blie dwaladeatof the at | east one attribute
bei ng changed in response to said received commands. 5. The pen of claim?2
further including a nenory for storing different sets of values of the at

| east attribute. 6. The pen of claim2 Rwther including a receiver for

recei vi ng*t he vHiewsn of chiifle iggludingzsieceiygiefor geeivinerempands damsn eetsma cprifel cont r ol
sour ce 7. solb& thp @iuckf the htddafiof: AhRkQeilg hakPRdR Fdpcnteds A récBiRed@bmh@@st one user
defined set of the value of the at |east one attribute. 8. The pen of
claim2 further including a transmtter for transmtting sensed i nage data,
coded data or decoded data to an external control source. 9. The pen of

cl ai m 8 wher ei nTheippn efsdaim £ Resthgraipcluding pgreimpry ferrrorise differeht setagferaldatofithethe coded
data or ieast attribute.

6. The pen of claim 2 further including a receiver for receiving the value of the at least one

attribute from an external control source

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

the at least one attribute.

8. The pen of claim 2 further including a transmitter for transmitting sensed image data, coded

data or decoded data to an external control source.

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

attribute of the path at the location of a sensed image.




the decoded data to the external control source together with the value or
val ues of the at |east one attribute of the path at the location of a
sensed i mage. NPS057-SG 28 10, The pen of claim 2 wherein the user
interface includes at |east one slider or at |east one control button or
at least one slider and at | east one control button. 11. The pen of claim?2
wherein the user interface includes a display for displaying information
rel ati ng NRPOF7HE at | east one attribut@ﬁ 12. The pen of claim2 wherein at

| east one,sensi ev, S ca f sens r colors bot h
and modi f (;)Sng tﬁl% S fltffé“mo YRRy “S ré“a‘c"s aceo“rllce d%St PJIE{%F Shdf) EES @tgeagﬁnetcﬁ'ém’%ensed

i mages orl@@h@@%&“@@?ﬂﬁﬁ@Mb@hﬁ@@w@wapHm@mincIud|ng a position sensing
device or a notion sensing device or both and the value of the at |east
one attribute is dependant on the relative position of the pen, the

rel ative eed th r bo h. 14. The pen of claim 13 wherein the
posi tion p spe@& 15t © fﬂ%mge efeld tFalsr NG e 15 ‘Esgéﬁgﬁﬂmb%§$WP%Hﬁmﬁ¥w?nages
15. The pehmmmombaanmﬁnthME|n the position or speed of the pen is derived
fromdata encoded in sensed inages.

12. The pen of claim 2 wherein at least one sensing device is capable of sensing images or colors

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

13. The pen of claim 2 including a position sensing device or a motion sensing device or both and

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

the pen or both.

14, The pen of claim 13 wherein the position or speed of the pen is derived from a sensed position

of images.

15. The pen of claim 13 wherein the position or speed of the pen is derived from data encoded in

sensed images.




