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or point of a pen or provision of an inkjet type printhead
applied to the substrate. Whilst some ball type pens are available with multiple separaté cartridges, these

merely provide the user with the ability to select a particular color. Because each color is provided by a

separate cartridge, there is a limit on the number of colors which may be practically provided.

SUMMARY OF INVENTION

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

conventional pens and pencils.

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

modify the value of the at least one attribute.



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 the value of at |east one
attri but gqpefsd he path, the pen includifg a user interface whereby a user
may nodify the value of the at |east one attribute. UP15-SG 3 The marking
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this moveéfeRt* ™M achi eved by movenent of the stylus nib. In a preferred
enbodi nent therg is.a /| nkh . bl ' j i.ch.incl udes
a slot or gr ool\el.hg mé%fné?\%‘%{cﬁé%ge{albgft%g’?%taﬁgpﬁ%%g‘? Cegrbof_v%bge‘s%eﬁgéif%ro t pggtlldsn T A
cappi ng devhieheths printheadrmaz deriosit itk enthe wffacerpad 2 glasef ipprifion &\ Which therfappesbledst at abl e
about a SRGARELANbE Padidkifk! to the first axis between an open and cl osed

In the preferred form the capping device rotates about an axis between the open and closed

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

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

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

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

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

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

receiving at least one control signal for changing the value of the at least one attribute from the pen.

The marking device may act onto the surface or a transfer device may be provided onto which

the marking device acts.



posi tion. The cappi ng device includes an arm engagi ng the sl ot or groove,
wher eby novenent of the stylus nib along the first axis noves the capping
devi ce between the open and cl osed positions. The cartridge or pen nay

i nclude a power source for at |east the marking device and preferably for
the user interface. The power source may be a di sposable battery or a
rechar gegplsgghattery. Were a cartrigge is provided, the cartridge
preferably includes an electrical input for receiving at |east one control
signal for chanVkewp diedey élprvided, thejsertridge haydecludepe vaketlp ppmene whiehhtaresie pen.
The mar Kifg idenia6e (SBY vadk bf 80hQikBR @bk dFAribltesa transfer device may be
provi ded onto which the marking device acts. UP15-SG 4 Were a cartridge
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sensor device(s). nma e .capabl e. of nsi i I | at a
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mar ki ng dewgs aeolorselyed Hydheatnside dgvicone end of the pen with the marking device
| ocated at the other end of the pen. The sensing device is preferably
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pen with the marking device located at the other end of the pen.

The sensing device is preferably operable by pushing the device against a surface.

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

slider and at least one control button.

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

at least one attribute.

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

one attribute.

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

least one 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 the value of at

 least one attribute in response to the decoded data.

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



at least one attribute. The user interface is preferably operable to cycle
through the stored sets of values of at |l east one attribute. The invention
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controll able to change the value of at |east one attribute of the path,
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devi ces angbadefien fibm the dath icodedia thersbns@l imagdes. on devi ces arranged in a series
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ink supply to

}{]djacent ink ejection devices of each group may be located on alternate sides of a radial line

or on a radial line.

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

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

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

passing beneath galleries of at least one other set.

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

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

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

preferably the interconnecting passageways are grooves in the lower surface of the second layer which
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adj acent groups belong to different sets. The groups of different sets are

preferably arranged in a repeating pattern. Preferably there are 4 sets

and 12 groups. Preferably each group of devices is supplied with ink froma
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passagewaygcel i nking the galleries with the interconnecting passageways,

t he Iinking passageways extending through the thickness of the second

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

| ayers or part of an integral device. UP15-SG 7 BRI EF DESCRI PTI ON OF

DRAW NGS Figure 1 shows a perspective view of a pen according to a first

enbodi nent of the invention. Figure 2 shows a plan view of the pen shown

i'n figure 1. Figure 3 shows a side view of the pen shown in figure 1.

Figure 4 shows an end view of the pen shown in figure 1. Figure 5 shows a

perspective view of a cartridge for use in the pen shown in figure 1

Figure 6 shows an expl oded perspective view of a cartridge of figure 5.

Figure 7 shows a stde view of the nib area of the pen of figure 1 with

paper at various orientations. Figure 8 shows an expl oded perspective view

of a cartridge for use in a pen according to a second enbodinment of the

invention. Figure 9 shows an expl oded perspective view of a pen according

to a third enbodi nent of the invention.



Figure 10 shows an axial cross sectional view of the pen of figure 9.
Figure 11 shows a perspective view of a pen according to a fourth

enbodi ment of the invention. Figure 12 shows an expl oded perspective view
of the pen of figure 11. Figure 13 shows an expl oded perspective view of
part of the pen of figure 11. Figure 14 shows a first expl oded perspective
view of pantsof the cartridge of figures 5 6 & 8. Figure 15 shows a
second expl oded perspective view of part of the cartridge of figures 5 6 &
8. Fi gurBRIEE DESGRIPTION DEPRAVENGSt t he 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 en_positijaon. i gur a perspective
vieM/froﬂ?%ﬁBV% B PR B IV ivY e ﬁnggm'?6%Fgmﬁgﬁ#ﬁﬁgﬁg%§%§ 9%%’sition. UP15- SG
8 Figure 19 shows a perspective cross sectional view from above of the

pri nt headrigte £ sh@bra@lad Giew df BEpeA FRMN iff26delli on. 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 gw of the printhead of figure 16 in an open
posi t i on.Figere thevsaside Hewet b peastsrpidgphér spect i ve view from above of the
printhead of figure 16 in an open position. Figure 22 shows a perspective
vi ew fr o aRoMGowRan EQiNEVEe bidh&h id @Y. of the printhead of figure 16.
Figure 23 shows a perspective view of a pen according to a further

enbodi ment of the invention. Figure 24 shows a perspective view of a pen
accor di ngigue Sshéwsratpbrenectiverivion fasatridse for vre in tharsp showRin figkf fure 25 shows a
perspective view of a pen according to a further enbodi nent of the

i nvention, _Fi . i i f a pen according to a
further gw%%&%%gﬁgn%&kﬁﬂg%gﬁgg%?%gﬁgﬁgk¥%ﬁggﬁ%%%éhoms a color card for use
wi th various enbodi ments of the invention. Figure 28 shows a perspective

vi ew of Figuea7 shasanidé vigy dishemnilf awatofitbe pes whidientevith parfer 4t Haiopspyiematioosn with a

cap on. Figure 29 shows a perspective view of the pen of figure 28 with the
cap off. __Figure 30 s an expl oded perspecti.ve view.of th i gure 29
pen. Fi gtfﬂ%“e%f[‘%vﬁélﬂ\gpgﬁﬁ\%’fﬁ?e(ﬁtﬂvg e‘b’é’fascﬁgr(': Fvoéus\?imeweg?&brg@%tgaS%“Edhe figure 29
pen. Fi gubaliBdt Slivwyemiont her expl oded perspective view of parts of the
figure 29 pen. Figure 33 shows anot her expl oded perspective view of parts
of 1he T1OMES BeBeloiohl il RO ONE R REHAP B iRl M 1 iR ERoRCCOT i NG

to a furt inventi
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 berspective view of part of the pen of figure 11.
Figure 14 shows a first exploded perspective view of part of the cartridge of figures 5, 6 & 8.
Figure 15 shows a second exploded perspective view of part of the cartridge of figures 5, 6 & 8.
Figure 16 shows a plan view of the printhead used in the cartridges of figures 5, 6 &»8.

Figure 17 shows a perspective view from above of the printhead of figure 16 in an open position.

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



DETAI LED DESCRI PTI ON OF PREFERRED AND OTHER EMBODI MENTS Note: MenjetTMis a
trademark of Silverbrook Research Pty Ltd, Australia. BASIC PEN &

CARTRI DGE CONSTRUCTI ON Figures Ito 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 located a repl aceable cartridge assenbly 1114. The cartridge
1114 inclydesg; an ink supply 1116, stykys nib 1118 and printhead 1120 and is
designed to be discarded when the ink supply is expended or the stylus or
pri nt headigared 9 dawagesakpeativd drosasepteonal gigw fioindbpye ofskd prigthead obfiguesd 6 frppoPhe pen
body. Fbu@ggg the pen may be manufactured as a throwaway itemw th the
cartridge and pen body integral or not end user separable. The ink supply
1116 conprises an elongate holl ow tube 1122 which is closed at one end by a
first endigomE0 iibRda persglective tidvefrant telow of thel piinthead of dewrn i ip AopelysiiaR 6. The t ube
1122 is preferably nade of a thernDpIastics material but nmay be nade of

ot her materi Stl eri.al preferably
ext r uded §%mgéf%8“ﬁ'3gvgwggﬁs bw crossmgec ﬁ?f”m g?uﬁgﬁ)Fbmever t he tube
may be injection nolded. If nade of netal, the tube may be al so extruded.
The t ube rkiR21 biss & iplodee perbctivd WAsy fich?@oveif eha privihend cfdigirbi &6 inad @ed or of t he
tube into four separate chanbers 1130, 1132, 1134 & 1136. These ribs al so
provi de FrY |8|ty The chanbers are filled with ink At its si npl est the
chanbers aII have the sane colored ink Alternatively there may be

di f f er enfrigaehosRds i prispectitt veacfonCibasrioLthe MBMShHnkfeplayer ofthaqristheed df fgusubt abl e
printhead it is possible to produce al nost any desired col or using a

conmbi nati on of Cyan, enta, . Yell ow. and Bl acK g&%y ol or. i nks. The
chanber fi£36 6?}’8&’?)? @?pﬁgﬁrvbek” HaPEAPoRipeso HFeREnefigs” t\?{) URE"WHi | st the
three remaining chambers each occupy one sixth of the tube volune. In a
CWYK col @feuRbl BolviiDperbBbticsid i Keniabeortak i duther @iobiines of ty iévehddan col or and
so black ink would be stored in chanmber 1130 with the three other colors
stored in chanbers 1132,1134 & 1136. It will be appreciated that the nunber
and r el aFigve 2y Sruntrsrpictiteiew of pRsmIerKingi A fgheyaphodipentof hrigyepiog.  Some

current desktop ink jet printers utilize six different colored inks in
addi tion F}g_gl_r Bk ﬁl%% ?ﬂ%ﬁpech\fre vge%fﬁ acdotdfhg b DB PR GimEl: ¥ Rk ehtfRh O seven
chanbers he colored i nk chanbers need not all have the sane vol une and

t he bl ack ink chanber (if black ink is used) need not have half of the
avai | abl &igweRUshews #wlog grdior isewithmegonremeodireste shdinentionhe proporti on of
printing using bl ack i nk may decrease and so the ratio of black ink to
COoned bkt ZPihe SN Eecu Bl BL boacclfleh B o 60PEneohiBlSR AR RURRLEE |1 €U
amount, t1Eré&° 'S Ho reas P I'n tance that arger supp

magent a caeal d not be prOV|ded The first end cap 1124 i s shaped to
substantially seal the ends of each of the chanbers. The

Figure 29 shows a perspective view of the pen of figure 28 with the cap off.
Figure 30 shows an exploded perspective view of the figure 29 pen.

Figure 31 shows an exploded perspective view of parts of the figure 29 pen.
Figure 32 shows another exploded perspective view of parts of the figure 29 pen.
Figure 33 shows another exploded perspective view of parts of the figure 29 pen.

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



end cap 1124 includes small air inlets 1140 to allow air into the chanbers
as the ink is used. To prevent drying of the inks through evaporation (the
i nks used are usually water based) a novable seal, not shown, is provided
between the ink and the end cap 1124. As ink is used, the seal noves al ong
the respective UP15-SG 1 0 chanber. The second end cap 1126 is al so shaped
to substgptiglly seal each of the champers but is provided with
passageways 1178 (see figure 15) which”comunicate the chanmbers with the
pri nt headdETALIED DE@QRIE’GIIQN)OF WBEFEBBEBMD&TH%EMEQDM%TS The printhead is

preferably an ipk j pe th nd nor
ni cr oel ect r omech3fii eéﬂ’e %}}%1‘%&? al(}'l':‘fe\‘f/%qv é‘)s‘)lég‘esear%ﬁ’ff %ased i nkj ets expel

i nk using nmechani cal actuators rat her than by heating of the ink, as
currently pe printers currently available. As such
VENVS base &%Ngcgﬁg%é a&%\iﬁe?womer consunption conpared to such
printers, whic hF@i&&e&o b BiRMagbd 116 bdcteing O fins entiodinorof ibingentey Thegsn Mker e
avai | abl e d. or_.a. b ang af Mg14. Aie ) €t
devi ces dn n%[y 1”8?11 %0% rllllczg |%hr11°h £ %%de%cegglg%{) ma%“a%o oetl}}rM? earlier US
appl i cat icenrsige Did lrstuddyon nkGEmS! 116, Hé’lueeﬁtlélf?t and printhgad & 120 gpdbisderieg?diBPat ed

herei n by &l QLSAEEe il MEpIR ks APAGAC: ihs stglﬁ tBeQd Bx’@@ar@d@éh Galpa ﬁeilv%mlmgé
nounted on a flexible printed circuit

4 whi ck des
control &8E PEwet ntodhr ReR Pedy Hopever A, Py erf’i1 %‘ UhtEe d° %f % end
cap 1126 cafridg6and penttRdiCiatpgilloencdéndases saphrhblamount of aX| al rmverrent. Axi al
movenent of the stylus nib 1118 is controlled by integral arns 1148 which
extend | at er al The iskrsdppdyi1a6 toppeissagn dlangats hollew uhe 22 whigh i flosefhat cse spil¥2 t 0 bear

agai nst gl a0fkag] 1134 alaSee Bﬁa&léﬁcﬁbyla%)scond &d c)ﬁ; 1826. PRAES 102D it ﬁefeﬁmyinbt& oBgai nst a

substrate causes the arns 1148 to bend e, st t.ract.
The sty deerpeplagiicepaterighpuy meybefpage Bﬁ/’ﬂ?eﬁf’@?ﬂa s &meg? ?%pgfuc ?t?"féak Brast i c

mat er i al ,préf@sly qtrekesadliyhaie ebgbktant crbbl sgctiomV proBlintHavgver yhpituba knlaybcanjmn mum of
amount 0. 5 ane Qf;nfe l(tihee%ub% be a?s%gpcgﬁéﬁ h% t&bg?lié%gga nuhiBer oftbdh 125 Qiick he .

flexibili IF e ‘us n| ccorrrm ates anount of roughness in
t he substdl\a—’ceéhe lsfamqraééle tbf inde fopy sspprath ghabayy U§0 n'hl%? e ba136; Khsee s el

subst ant lpaivkdx Fp@mm&rsa}elfmwm D At fid sioslest@mth@itrs bl Béve ihs stadeaplendd t o
recei ve sna

button or_ cylLinder t e bat 1 The ter
ner el y sﬂ’fk Offerpateehy ‘ET%‘FW%% G AP "glfsTfacg‘rgh eerlféﬁlégr e an%g\?\‘/ﬁgbsl into a
chanber iriﬁnﬂldfhe itein gossiblapo ptod@atalmvg dnp deset @oelmylsmg]a aongtiratidresf Cemamae@tabot h
t erm nal s{e g}d tcﬁ‘()éh?f( %%l'h&lsd“ cal type battery to be easily engaged by
a

el ectric acts |nt nmber. Merely sitting the battery on the end
only allows eagy c@ﬁﬂ@&%@&kup\msk rd;lﬁkﬁtety%mﬂ@é tubeQORmO Wwhils\Whe thict Raiflibg O her

el ectrical paths 1139 are provi t _one rm.nal s of
t he bat t &h3pmbers 3sh geepny PpExp 8%“‘1@?4"0 URE ?H‘ B @%??%Sﬁ‘mé‘% %’r‘? 865&(1)% & rnofnhqde1 end cap
1126, pr ipahtaemoke b ColorRGBsdltid# isknebubitbe|stosd firi dhamber 1130 with the three other colors

stored in chambers 1132,1134 & 1136. It will be appreciated that the number and relative volumes of the

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

could not be provided.

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



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 nore resilient snap action arns 1158 integrally
formed op.ihe nib cap 1152. Were the @attery 1138 is securely nounted on
the end cap with both termnals in elé trical connection with the PCB 1114,
t he cart rchaiher. need not ot herw se engage the pen body 1112. Were only one
termnal is connected to the PCB, the pen UP15-SG 11 body may be used to
provi de the patThefsesond dnd caxt hi@p i Byorshaved to sybstantiafly seoheash pf thﬁé‘éaf“g?éﬂb“‘ ih whi ch

case the pf’ L& wﬁﬂgssggewﬁﬁ q lﬁa(fséeqrgﬂrquﬂ@ﬂ&scoﬁmﬁlﬁﬁaig tA@tha B Wi Ohé ﬁhrfﬂ{&al cl osed

d 1160 of th f unct it
" eaui 1 od 1129 EBRDIY BREET B HEARY oD Py TR AR PCr PRI Ry f of

dr €7 y for
cont r ol | infog ;iréfeabnyrﬂmpeéleca&hummsysteﬂ'(elmbmed nkie¢. YJEMA tbhreditikjets s@blfink

|ncorporateth r.ol T, / of f
switch i ssmrﬁ ef g%mé:BI VUEBRET 0e f I%%ﬁtog atlﬁgr Oftt?éa | S on%ﬂﬂ?g%yg%%% m\/\l}l}gﬁw?en
styl us nlpbnwrsapméls'swalﬂm AgsushyNEMSDased infies faye ﬁé}’“tehlé’wﬂ ?Pﬁﬂ@f’%’@éﬁ’wd&’

subst rat g,ch ?ﬁﬂérg Svhich mikes ﬁmsé féﬁusfe Qfﬁb&aﬂlé"detvfe@ whbr¥ h&hSaHIH fwer i lithifdd S
enbodi nent this results in nmv on/ataff swi t ch

may be a&PiapsteEyndssiagding o Je‘ B‘S’z“e%aé‘ﬂg]eﬁ& S ktét?ré%% S rse?"\?és §F €&%r by
ot her neaiBer US\ifptitaBiods TBockd: Yb. umszm shel baiteats bf \%dehylreﬁncmetatechbwertemftfermce t he
stylus nib relative to the rest of the pen is not available. The PCB and
printhead ci r cUiht pyntlved/is bendgrete tervacheap | 126dmheenied on bilexible nsated eyt Brard he pen

may be psayi A hbuds SRPGLAT Rwer¥BiiicRMNi460n/ Of f switch. Provision of a
master on/off swtch allows the user to wuse the pen in a non-narking node,

such as for usey maylﬁsmtalmmueﬁbuﬁtemﬁne @fl cép 1126 S0 &l beangalaiof £smallyymeunt devi ce.

O her nmechani s used r Il be
expl ai ne 9% &o&iment{}&éa}l Jovenjs erétrog tFne sst}%n 5 %013 éip 13 cch%lgéﬁ 'b{;'gtegrfal a}xnsel lw%ch%ﬁ al)t{(\f the pen
i's per matendly ynd'agially avehorp e nm#r@a@lofdhe Smt@eﬁrcaamsf ylapgt llsbﬁferﬁgﬁieéﬁ)e@abl y

include (3| 860, MOy agm‘st &éuB&u!eTcEIMes\Myaﬁhg 14 B%edAf ha MRS mOryihdre r&la@ct rical
circuits tO conserve

attery. power, Fz}? ?1 hesegéus n'@ﬁl% S in
“wake upThomlisreprefah fmed Py ’é‘%?%‘t"éf?gldﬁ‘ﬁa HPSMORIGT matEah mett BeEBPY 4°at e
devi ce, trhe nﬂ&lm_axy id @px&ﬂmﬂﬁmmg ofanhoniiti Orgmup ants@ovidey saeafergbaaky tof theowseralns | eep
mode to acﬂht o Iﬁé%bi o? the us% §cgo Jatés aa§nail%ﬁg t ‘dPFbQéﬂnSsg% ﬁlé/ sibstHeer - | f

the pen fnclUdes a Sensing . devi as an accel eroneter, then
this sensmfacedéﬂesﬁmll@étyulpmb mq}ebﬁéﬁd Wi SS'@F?BWH?QHW"F’BW A a specified

threshold. As best seen in fiqures 1 & 3 the gen body 1112 is n%t
symet rical butThF ﬁ@'teééEPpi 1%24p1? Pedé(drecexveasmalbu on or cylinder type battery 1138. The

battery may merely sit on the end of the end cap or it may be inserted sideways into a chamber in the end
cap. Locating the battery in a chamber enables both terminals of a button or cylindrical type battery to be
easily engaged by electrical contacts in the chamber. Merely sitting the battery on the end only allows
easy engagement with one terminal. One or two wires or other electrical paths 1139 are provided which

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

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

The cartridge 1116 is positioned in the pen body 1112 and secured in place by one or more
resilient snap action arms 1158 integrally formed on the nib cap 1152. Where the battery 1138 is securely
mounted on the end cap with both terminals in electrical connection with the PCB 1114, the cartridge

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



with a finger grip 1162. This finger grip 1162 encourages the user to hold
the pen in an orientation with the stylus nib 1118 above the printhead
1120. However, the orientation of the pen is not critical and the pen is
configured so that the stylus nib will not obstruct the path of ink from
the printhead to the paper at any orientation, as shown in figure 7.
Figure 7 shows the stylus nib resting,against paper at three different
orientations, indicated by nunbers 1124 1166 & 1168. The path of ink from
the pri ntbh@a@hyﬂ?susrm@mwal@e@et@}hﬂﬂ th@&@w@ﬂmapaﬁéwcéﬁe%‘iesmi Ieuhihespiedieding s an
ori ent at Qb rWebhtelyBragds ¥ hedrtSinflinBu ARGV Be HibNa B i1 oReALbod 113! paper sheet 1166
represents an orientation with the stylus nib below the printhead. Paper
sheet 1168 reprlaa@jaﬁ&hraxﬂe &hlﬂ&ﬂﬂlﬁﬁm@ﬂm&/ﬂoﬁdhtytrhﬁnecﬂb ydnti&l tikiphinthead ishe oBbfile of
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ri cal conn xt e e PCB
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power soavadale. elther a battery or a wred connectl on The body of the pen
includes electrical termnals for contacting with the PCB 1146. The i nk
supply 1116 maytB&CB prd rsigthesd cisqyiyh Fray e Repapnendy cqnpgsted & the Baepeerdie PeRBBO I ment
of it naye hevideddith b epant “dl@t@@tohfoff?vhﬁh tpadvisidn ¥f 4 IﬂasteM/ommdmyod&ehedisapﬂs abl e

or arecha eabl.e e .batter ecartrl s_preferabl nclude identity
i nf or mat P& hard" %Sﬂy%x%?g m‘fdg’r %‘ah PSR g(%ekl ThE nao‘?'ersm\}//%oré §‘r’ﬁ ifies
one or ndevizetGther ohdhpmasots ery betusgido efsurt frepriptingt of ihd gen, asgaltbe @aﬁamﬂdéqtdnéyheme

cartri dggefeSs nofvliRR Q"sys&fﬁ' b A E)énqgﬁermingﬁlyna?(" e PP &S cifchi
possible, etc. ition the car es may include  circuitr

moni t or i AR Pﬁf@fqbb(\}%qh’g‘e “We%%ﬁe”éﬂﬁrfﬁ%‘?“yo}"h‘?}b?mﬂéffé@ﬁ Hhaireticd i %/“r‘ff( ®has run
out. Thi Sonsdr%fbeﬂteﬁﬁiow&nPr%Mg tnestymsdﬂa iR ih a\balkeu;t”@flhhaecpem systeans hrlderiatogt act s on

the PCB ﬁéﬂ“asofé gr&%e \ﬂle the g TR ﬁse%gg%%g%gr@q}a?ﬁat&%ﬂed,

assunmed or e sup e as
pri nt i ngadigeueds, will he @Welaﬂ @ﬁrtmbf m@ote;ea} byrfl @gelfnwes nelpdes g metiqnrsersing devicak  vol unme

in non- vglatd nSclRMHedr, d2fl tlﬁsrh@nsoeraﬁ] “WHRY uXchd 526 lon tdakise A&t btRe b Rcifigsom t he
cartridge when the cartridge is installed. This enabies the cartridge to

be a rel 3‘(‘1‘%’& y "dumb" device. PEN WTH SENSOR A pen with a built-in
optical sensi ng&sq)gs\{lseggml tsgurseshP\g ﬂ {Pxe pen lc'ggiyelsl 1?18 no syx]ﬂ%emﬂﬂgut%%{gadllggr%weo%s a

with a finger grip 1162. This finger grip 1162 encourages the user to hold the pen in an orientation with

the stylus nib 1118 above the printhead 1120. However, the orientation of the pen is not critical and the
pen is configured so that the stylus nib will not obstruct the path of ink from the printhead to the paper at

any orientation, as shown in figure 7.

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

paper at any orientation.

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



body nol di ng 1202, a chassis nolding 1204 and a front nol ding 1206. The pen
1200 uses a cartridge 1208 the sanme as shown in figures 1 to 6, i.e. a
sel f powered di sposable cartridge. The pen al so includes an optical sensing
package 1210 whi ch conprises a PCB 1212 and an optical nmolding 1214. The
PCB 1212 includes an i mage sensor device 1216, a |ight source device 1218,
processi ng.&dy ps 1220, radio transnitggr chip 1222, display LEDs 1224 and
aerial 1226. The aerial 1226 is conneCted to the PCB 1212 via wire 1228.
The PCB opd sooimahhepaityist idehti§edarithalisehemnphbest She maiadfferqies arcithphepd cpdhBr  devi ce
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a net pag%uﬁﬂ&tomé&a@el?@&lﬁﬂb@hévﬁkﬂ e marking function. Light emtted by t he
| i ght source device 1218 is guided by the optics nolding 1214 to lens 1232

and then to the substrate in use. Light received by the |l ens is guided by
t he opti penwPhdENgr1214 to the i mage sensor device 1216 v%ere there are

mul tiple |ight sources or inmage sensors, the ogtlcs éludes beam
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devi ce(s) 1216. I's nounted in slots 1234 in the chassis nol ding
1204 wi t laptichlanoiding; 1314- &he P&?d]Z,l@ inplpdes, an image sensor device 1216, a light source device 1218,
processing chips 1220, radio transmitter chip 1222, display LEDs 1224 and aerial 1226. The aerial 1226

is connected to the PCB 1212 via wire 1228. The PCB optionally includes an accelerometer 1230. The
image sensor device 1216 may be responsive to a narrow band of electromagnetic wavelengths or to a
wide band. The light source device 1218 emits electromagnetic radiation at some or all of the
wavelengths to which the sensor device responds. The image sensor device 1216 is preferably comprised
of one or more charge coupled devices (CCD) or CMOS image sensors. The light source 1218 is
preferably comprised of one or more LEDs which emit electromagnetic radiation at one or more pre-
selected wavelengths. The light sources and image sensors may be provided with one or more filters to
filter out unwanted wavelengths. In some circumstances it may be desirable to have a first set of image
sensors responsive only to infrared radiation and a second set only responsive to visible light. Similarly it
may be desirable to have a first set of light sources which emit only to infrared radiation and a second set

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



slot (not shown) in the upper surface of the chassis nolding 1204. The
chassis nolding slides into the body nolding and is retained in position
by the front nol ding 1206. The front nolding 1206 is a snap fit in the
body nolding with a snap fitting (not shown) engaging in recess 1236 of the
body nol ding. The pen PCB 1212 engages the contacts 1144 of cartridge PCB
1144 to (preve power fromthe batter;( carried by the cartridge and to
control the operation of the print head 1120. Control of the printhead
depends ompontie tappk theevd bandsaforatelsagtisy ocessor and wil |l be di scussed in Iat er
sections of this docunment. CONTROL OF PRI NTHEAD Flﬁ ? 5 gdS show
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is adjace he re red color. A nono cartridge wth adj le line
wi dt h cafepbriyen the webrg@nrae‘b%@emsprﬁgd e disqyesed dadr protings % G al | y.
Qoviously other attributes are controll able. PRI NTHEAD AND STYLUS NI B
Figures 14 and 15 show in detail a preferred arrangenent printhead and

styl us nlBNTROF Of BRINTHRAD

Figures 11 to 13 show a pen 1250 according to a further embodiment of the invention. The

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

The potentiometer is capable of adjusting one characteristic of the ink deposited by the
printhead 1120. This may be the amount of ink deposited, the width of the line produced, the color of the

ink deposited (in a color cartridge) or any other attribute value.

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

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



the cartridge and pen of the present invention and as used in the
cartridges of figures 5, 6 & 8 As such the sane parts have the sane
ref erence nunbers. The printhead 1120 is nmounted on PCB 1114 and is
received in a recess 1176 in end cap 1126. Both the printhead and the
recess are non-circular too aid in correct orientation. The end cap 1126
i ncludes four-ink galleries 1178 vm"mI] each exit into the recess 1176 at
i nk outlets 1180. These outlets |4f| cate with ink inlets 1182 of
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mat eri al . Is a el ectrically active sem conductor

el ements, incl Uglengs MEN&S' fhofkeaGt 4 Q5 ld@/d)fcilﬂﬁcaﬂ-sm and-l&}éﬁﬁ pfh&Qﬁ' sti@se been
constructed using Standard seni co €?"i(‘:5'\[/13 f abrj Cﬁl Eg las g‘t%us Layers
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passag ewa;ycsvaM@ Th& ﬁ@k Yortidhel 1861¢€ theCstyli @ibi is kircalpeie t:nos;rseqﬂevbuc the bacR lszﬁnr Uﬁﬁ the ink
inlets 1 82 ﬂat 1onq}/9qr ﬁgg%% o%ers@fa% l@b (“:aﬁq ﬂ6y i nactive and forms a

guard wit {iires 1- ove eac ej ection device 1310 to
The stylus nib includes a slot 1181 which extends obliquely along the flat surface 1191. The
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printhead 1120 includes a rotary capper 1183. The capper is movable between a first and second
operative positions. In the first position the ink ejection nozzles of the printhead are covered and
preferably sealed to prevent drying of the ink in the printhead and ingress of foreign material or both. In
the second position the ink ejection nozzles of the printhead are not covered and the printhead may
operate. The capper 1183 includes an arm 1185 which engages the slot 1181. Thus as the stylus nib
moves in and out relative to the printhead the capper 1183 is caused to rotate. When the stylus nib is
under no load and is fully extended the capper is in the first position and when the stylus nib is depressed
the capper is in the second position. The capper 1183 may incorporate an on/off switch for the printhead
1120, so the printhead can only operate where the capper is in the second operative position. The slot
may have an oblique portion to open and close the capper and then a portion extending axially where no

movement of the capper occurs with stylus nib movement.



allowink to be ejected fromthe printhead. The |layers 1302, 1304 and 1308
need not be the sane material as the |ayer 1306 or even a sem conductor
but by using the sanme nmaterial one avoids problenms with materi al
interfaces. Further, by using sem conductor material for all conponents the
entire assenbly may be manufactured using sem conductor fabrication

t echni ques,. ;the printhead 1120 has fo% ink inlets 1182 and the ink

ej ection devices 1310 are arranged o twelve sets, each of which extends
roughly rProiradAbyANDOARRER deNsiTR@IMONhe center 1300 of the pri nt head. Every

fourth radial line of ink ection Vi ¢ 0 co he_ sane
ink inlet. Ink E]eé?,"ts'i“lﬁﬂonaﬂ‘g)TaB%?e‘&?g‘ﬁ glaad]]igot dca "Vinérffli fonstitute
a set of 16 mK24in€asive OThe Peinth@e 3120 Than dssehablyjof Gu tavﬁrsﬂéw dé@ lm:@@d 408 obr r anged
on al ter nat.e, gucgne Isnat%{{'al a!.tarc:@qko%l i§ }:Ilagg"of %#tﬁ(ﬁll}i%@g geﬁncbx{auﬁércéﬁﬁllént{ adjudihg SPaci ng

of their “Cen ej ection devices 1310 are
arr anged Nsﬁ}ﬁmﬂ(rmt@mnl devigtsol 0. tIiager @R b3s @S‘DEP“@H“C‘F‘I‘] asingytandare, gemcondyctor

spaci N9 @f,ridfon {eEhanésl 1.8 ABYY SR ﬁbﬁdretélba&lcdllb Enabld 3£ fthe Qrinthéad @& prodifle i NK

ej ection devices 1310 re or an, 12 e nay be
nore or PEEESYRHR S‘I‘I’B{’Irthel‘ﬂ% E‘ﬁ l"g‘fgjgcnf’ig?mes 13}0 &t %%ﬁm{sh(glr% aghr%aygﬁ%s T

nunber ofalsd eledirallydhact@cid fordts 4 gub@twith bfiPmred 1312 algivegickeink piketios deyie d3 1|0ri0 t h e
cartri dge { huenk fo %Ié ejﬁeld o ﬂ@?pﬁ%&%gt’m@ ﬁ?gs 363 %»04M@§ §ee@irlot bd thd\@Se m@tbrial NK

ejectlon evi ces. i ncl udes on which there are
provi ded aatha laytrelB0@ pr even & seyficopdustor pyt éawsmgcféﬁfﬁmslmaeeaﬂt% peoids prpblemp-gith | o1 ¢y

onl'y f oUhnafeRfliikfases. 3ukhed |39\4‘ﬁhg skrhicottibctor BiBtedD o GIC toadpEdnts tha bntite resemblyragy be

nore, depending on the nu er {ﬂf?tffe ent color inks used and the degree
of cont r GF VB tf“é%l“&\?é?‘mﬁ’a ‘}‘ior PEGETThKk ej ection device 1310 and ot her
reqwrerrents 11?1 Rnlteaali' q\agf%urrqay@fegqlﬁ%hlﬂlgnﬁ%ct]n]i]téwcephll@%%g&e& he tab

onto the PCB 1 ctrl ca ontacts engage correspond
cont act s iftnielve @Fsoml) ofrhich [geterpoRughiy)radialtyjoutwargs em 3 oter 0P ﬂ%%prmﬂlﬁ"ldr ol
circuitr ﬁvér?'fouﬁﬁ%lal mlé c@]uﬁtcet_]dc% diﬁi&’dsqeld 8 c6@Bdddab thetshife ik wlet Enkkjedtiod ur ned
on. Fbmever gener her | evel nt such.as, what i nks
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These hi evel control's are passed BI’I nt hea 1120 via contacts
1312. Th@rﬂéhqa@ at ppretieg HfiF0Y Iayill P%a@fe%fﬁ%ﬂ’gté%e Ryuber fT%fJZCtPB%e‘%Cﬁih set
of ink ellmtrhé}rbedﬁ&b GEBss thﬂwﬂvsmula@cmerk in2@ bermoreeadlsss |ﬂnﬁllfanr dhkaihlets Nk82ej ect i on
device mm dressabl e S | est ur ned
on or o %lefeﬁ"\;lyt‘ﬂ ° F5 AP P! %Lfméﬁ meiﬁga %@ﬂ(f@ Algiséq%ng?% P’Elﬂ%é‘ﬂl% %n pl an
Vi ew t he cgrtridge theeioidinits B@d het Seed eqvellvamleerstof Hines) obink dgstirradeviprsof | I e with tabs
1314 and 1316 extending from opposite faces of the octagon. It wll

noted that tab Thglageri1306ringtidess tabo31] enwich thesyese previdsd 2 AHEPen s s ?fﬁ‘eﬁf"ca\l/\hl | st
tab 1316 chdrofl RhtERMN393. Fod dlardyodnly fod)6tsits hd(sBown] 304 belappréciadidhat there may be

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

individual ink ejection device 1310 and other requirements. The printhead is mounted on the PCB 1114
by bonding the tab onto the PCB 1114. The electrical contacts 1312 engage corresponding contacts (not
shown) on the PCB 1114. The layer 1306 includes control circuitry for each ink 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 1114 or pen PCBs such as 1210 of the figure 9 & 10 device or 1254 of the figure 11, 12 & 13
device. These higher level controls are passed to the printhead 1120 via contacts 1312. There is
preferably at least one set of contacts 1312 for each set of ink ejection devices. However each line or
each individual ink ejection device may be addressable. At its simplest, each set may be merely tarned on

or off by the control signals.



1308. This enables the PCB 1114 to be bonded to the |ayer 1306 w t hout

ext endi ng above the top of layer 1308. The octagonal shape wth tabs al so
aids in locating the printhead in the recess 1180 in the end cap 1126. The
capper 1183 is also preferably forned of the sane sem conductor material as
the print head and is nmounted on the printhead for rotation about the
print heaqj s, &enter 1300. As with the ggn electrically active layers, the
capper needsnot be the sane materi al the print head or even be a
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centered on the printhead s cent R L PEmGARREN
rot at es zigOS‘ﬂteact e cen rqaval‘?irl)t(%sas %mgggbﬁgggeg}hgdﬁfl %b?rgpﬁlgfﬂmgsgentl al. In the
embodi e renctiaaisévariakdisdncd Gaethe fappers coter AWEnAlivmstivglydhepertums gapbrdefigei &y | s not

essent i altw@ﬂglallyf &fendu%slﬁl%"aﬁ%’smﬁ le & da6H BBt willae @SprétRYed RavEe @tsﬁje of thé her ei n.
The symmetry of the |legs 1322 an slots 1328 |ser?§1l SO _Not. ess tmerad

Rot at | on YRR PRICTAFH LR 'ihgm&%m*&a rQRiedesh P GPAY R P 11 BECFHD P e BAGIET sl ot
1181 in tdaen&tindtensss. ni b. Rotation of the capper is ultimtely I|mted by
the l egs 1322 and slots 1328. To prevent danage to the capper, printhead
or the stylus nite,caprve isashvanti@ dhamer with sightdeas ol 33 extpning Fgmmpards frophie event

that the periphery of the lower surface 1326. These legs are spaced equally about the circumference and engage in

corresponding slots 1328 formed in the peripheral edge of the upper surface 1329 of the upper layer
1308. The slots are rectangular with rounded inner corners. The inner surface 1330 of the slots 1328 and
the inner surface 1332 of the legs may be arcuate and centered on the printhead’s center 1300 to aid in
ensuring the capper rotates about the central axis 1300. However this is not essential. In the embodiment
shown each face of the octagon has a slot 1328 but this is not essential and, for instance, only alternate

faces may have a slot therein. The symmetry of the legs 1322 and 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



stylus nib is pushed in too far, the arm 1185 fl exes about the narrowed
portion 1334. In addition guard UP15-SG 1 7 arns 1336 are provi ded on
either side of the arm 1185 and also 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 is rotated too nuch,
the guardpardgs contact the side of thq7open| ng and limt rotation before
the | egs 1322 contact the ends of the slots 1328. PRI NTHEAD ACTUATI ON
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figure 21 a rst” set  of three lines of ink ejection devices is nunbered
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The rear surface of the bottom layer 1302 is provided with four ink inlets 1182. These inlets

are oval shaped on the rear surface for approximately half the thickness of the layer 1302 and then
continue as a circular aperture 1340 through to the upper surface. The rear surface of the layer 1302 also
has‘ four grooves 1342, 1344, 1346 and 1348 located in the central region. There are a number of holes
that extend from the grooves through the layer 1302 (see figures 21 and 24). The lower surface of the

lower layer 1302 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 inlet 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 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



supplied by ink inlet 1182a. The second | ayer 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 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 |ayer 1302 to
comuni cgles 4 th groove 1342. The endsqof groove 1342 have UP15-SG 1 8

hol es 1358 & 1360 to the upper surface and these comrunicate with slots
1352 and mBS35B &s136@ to treedpper surflaeand thebaptommuynipnts| With stoks 1382 4d 2% rgsprtivelind 1372

respecti vgly. slozgllgp JoMm&fli’ﬂ]ln&dfl@%@%Q&& N@e kdjliﬂy 'of‘in]??:‘rom %ﬁ&aﬁg R inlet
reSpeCtl ve |ines f

& 1378 of ink ection ces i s . acconplished
with a nilf%re ferpagiee 1“{9? 13t7151é37s7l‘96f?$78 ghigk @?"Bﬁ‘VJ@?CCS I‘Sﬁlﬁcofnﬁ]l‘ b?d g FHTH ni cat es
Wi th sl otord6ids aldGres@ssuppl i es line 1373 of ink ejection devices. The
i nner end of slot 1362 comruni cates with hole 1364 in layer 1302. This hole
1364 communi cakksnlei it Sebgrooowgcak84dth sHhd3@t 4ndrso evdlicflingrlidBvef il didcthas a
hol e 1366 i Ei%isWoleN1384 Ot
ke 13 % teﬂ,% R b sﬁggotqﬁ&esommm%mvmec LY MG 331

ext ends under i nes 1374 and ink ejection

devi ces aaemutcaiss Witk gipeve 1344 nkhs ofheicsat ghereeve 13 hes 4 Tivke, 136{%@“%‘&'%? §7h°6PPef nk from
inlet 11826kt Ghith@®mnluhibRSs wiB €8t 13688lhe Slod BBE ekt&ldaﬁrkﬂbleluﬁdlml‘aﬂm B75bf bbr i nage

arrangenent . of slots an r CF VAL ATT

PRI NTED |95R4°7E8Yi %+ m@ogﬁtaﬁggee\%n%s r°°8tV%n%°.s‘ R e E; Igﬁnovtvsl% H{EE? our col or
pen 1400 linas\/lB’r?gmogelﬁSIb@@b;ueﬂ@d@@hamdroamraeqﬁnaumam@ﬂoempdmﬁ@r ink cartridge
1114. The pen body 1401 includes three rotary potentioneters 1404, 1406 &
1408. The potentionmeters control the hue, saturation and brightness val ue
r espect i VEINJROLITYALIES O ATRIBUTES OF PRINTERIMS a  di spl ay 1410 whi ch di spl ays a
col or corresponding to the settings. The display 1410 is preferably an
organi ¢ ld S6tcofffbivid wem&q&e,gO_ED) di spl ay capabl e of displaying the
required colors. Alternatively the display may be a conbination of severa
di fferent col orBghrplHl ssevswifolir olonygn 400 davinefaldsn bydy 44@ahde repi@Rable funzalssi ve

di splay ngy..hg erPM' ‘:FeM"'b & 1@01%&&!3& Bk tﬁ‘?%&%%@&i 040404 Re1464 fract of

each contro r| nt ed e surface adjacen he resp ective control. A

further waﬁemtamrterﬁcq&ﬁe}\ﬂre&éf‘s Saalrﬁlio%mdayghmsahl“%‘iﬁipﬁiﬁ'i’ﬁy ﬁh‘?@f‘ Pdy aljoneludes ¢ gy

or tlextl dkpiey 0418 hRY dRBYYs szoEﬂ'kJrﬂ'e@dmﬁ@do &Hae;eﬁjﬁgerl‘mmsﬁlhy 141@ ligyprefiralely ami ng a

sa e line t ut.es e AELS e

| i gar r SFEFUF 1 P@ﬁ?ﬂf“‘%f“&# 38”9@ Spﬁ%ﬁé’? eo iSpigyiig tﬁ HBQ& co!ﬂ)trrgem atag{c;ﬁy tﬁg%/ ot her

col or contisplay mayddelcsmipimeyiortyd sqy%tﬂlffdrwswéa@ nykse E@WMWNPWQEDSIS’W cqlgydCD.

pot ent i ongf.ak3 df’sﬁm& 9B pHNideRSethn g i sBltiten éﬁ@%)fec%fteadhlawuel paleligs or the
a an

rel ative amounts_of ~Cyan, Magen eIIow‘é5 rfé‘(‘g osited.. The pen
may be pr‘}t‘?\ﬁF’@éﬂa%c?’ﬁthaffsl‘&H}"F F‘i";‘?’°’t6 fugiher 3riatingpro ‘Efféﬂ’f‘?l?i' ° tp‘ft%n“&%%ge any

of HSV, R&es@F HEM: text. The display may be omitted and the user merely rely on drawing a sample line to

obtain the desired attributes. The potentiometers may be linear rather than rotary potentiometers.

1t will be appreciated that other color control models may be used. Instead of controlling HSV
the potentiometers may control Red, Green, & Blue (RGB) attribute values or the relative amounts of
Cyan, Magenta and Yellow (CMY) inks deposited. The pen may be provided with an ability to allow the
potentiometers to change any of HSV, RGB or CMY.

Color control via cycle buttons

Figure 24 shows a pen 1420 including a pen body 1422 and a replaceable four color ink
cartridge 1114. The pen body 1422 includes a color display 1424, preferably an OLED and three control
buttons 1426, 1428 & 1430. The pen body includes non volatile memory in which is stored a plurality of
different color values. The control button 1426 is operable to place the pen in a “select” mode, whereby

the buttons 1428 and 1430 cause the pen to cycle through the available stored values, with the display



Col or control via cycle buttons Figure 24 shows a pen 1420 including a pen
body 1422 and a repl aceable four color ink cartridge 1114. The pen body
1422 includes a color display 1424, preferably an OLED and t hree control
buttons 1426, 1428 & 1430. The pen body includes non volatile nmenory in
which is stored a plurality of different color values. The control button
1426 is gpglable to place the pen in f%"select" node, whereby the buttons
1428 and 1430 cause the pen to cycle rough the avail abl e stored val ues,
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causing the pen to cycle through available attributes, such as color, line type an line width. Additionally

buttons may be provided for cycling through color components individually, such as hue, saturation and

value

Color control via sampling

Netpage sensing

Figure 26 shows a pen 1450 having a four color ink cartridge 1114 and a pen body 1452. The
pen body incorporates the sensor package 1454 described with reference to figures 9 and 10 and which is
capable of imaging a substrate. The pen body includes control buttons 1456 and non volatile memory
(not shown). The pen is operable to “pick” a color from any object by “clicking” the stylus nib 1154
against the object either alone or in conjunction with pushing an appropriate one of buttons 1456. A color
card 1510, shown in figure 27 may be provided with a rainbow of pre defined colors 1512 for use with
the pen. The card also includes an area 1514 for setting the brightness of the color and an area 1516 for

selecting a line width and/or style.



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 descri bed
with reference to figures 9 and 10 and which is capable of inmaging a
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conjunction wth pushing an appropriaté one of buttons 1456. A color card
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The color card may also include areas which allow the user to set the value of any other

attribute of the line printed, such as line type or line width.

The display may be used to display modal, selection, and status information, including:

. mode name

. current color/texture for drawing/painting
. current line width for drawing

. current brush for painting

. first few words of current text selection

. image fragment of current image selection

. URI of hyperlink selection



The color card may al so include areas which allow the user to set the value
of any other attribute of the |[ine printed, such as line type or line
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The molding 1484 includes a recess 1488 in which is located a movement switch 1490. This
switch is sandwiched between the molding and the PCB 1483 on which the image sensor 1486 is
mounted. The switch 1490 is normally open but is closed by a compressive force. A lens molding 1492,
which includes a lens 1494, is slidably mounted in the end of the pen and bears against the PCB 1432.
The molding 1492 includes a stand-off ring 1496 to prevent the lens 1494 contacting a generally planar
substrate. Light enters the lens 1494 and is focused/directed onto the point, line or image sensor 1496.
The lens molding 1492 may be pressed into the pen, compressing the switch and causing it to change
state from open to closed. On release of the compressive force the switch urges ﬂle molding 1492

outwards.

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

to the sampled color. The user may change colors by “clicking” on a different color sample or by using



The nol di ng 1492 includes a stand-off ring 1496 to prevent the | ens 1494
contacting a generally planar substrate. Light enters the lens 1494 and is
focused/directed onto the point, line or imge sensor 1496. The |ens
nmol di ng 1492 nmay be pressed into the pen, conpressing the switch and
causing it to change state fromopen to closed. On rel ease of the

conpr essiypgs.deor ce the switch urges thgymol ding 1492 outwards. The col or of
the line produced by the pen may be controlled in a variety of ways. As
nentionedwC@W@“@@Wﬂﬂ@ﬁpéﬁwbﬁﬁB@KWMW@Ca?@ capabl e of storing a nunber of
different colors. The color to be printed Y he sel ected fron1t e stored
col ors by use d@”?ﬁ%m%%%ﬁﬁBPwBHFP%ﬁ“Tﬁ?@YbTﬁQegéi@EP@&“@%‘H?C *%pl ayed

on the cotiRkingh sphemplé the nser ah;s @epprastid Bliten 1474 S@sHpt ehe amblesltcoloemonmmm col ors

in the mempry. usjn ensi ng i velick”
the i rrag@rrzgsé%!!o“rmmf%f °S§§%“F’n%‘ A ssgcon‘? Ifq%\{) . lgréregli‘e?%ﬁﬁ% Thi gsci%:auses

t he swit ¢mfict@@ ¢obyr ehdois @otastrakdt e mmoe»r m@e@@cb@e@m}b&ﬁ qf erﬂrigrmj@lls’é%% Pf 1486 is

passed t QL R&,GORLT Rhb; %Eonﬁ?ln@&%lloé%? be PREILIE Bt kRés| sBibctiehbind MBieaselbs t he
col or to% rinted and di splayed to the sanpled col or. Teuserﬁtma
UP15 SG

change c@osr Gffipft to dhejusgy; Wb‘“e ! mffmﬂ‘iyfhf‘%‘ieépﬁ‘fd RACEY e ATHMEY BIPIER p87
22 the et off sclebitd ondelkdntta dtddedsdlof &t maké) gpa@ffort theenestooloe Meleidinamag be 6i1h«)r S
e 00, Wb PG B Pllr G EEnIRNeaD e SHANEM b bRPIE TR XudlvchARET USe:
store t hssesanpbenrommdouo manuaﬁie delety 2 colpr qufl dg ﬁlbfl yesafplerhancoler it bes¥iered OffeS such
as 5 secqgg§ngmgm%nggmﬁgggmh§fa@5wg&a§sed the color is treated as a

"tenporary" color and is not stored. The menory may only be capabl e of
storing a smal lomdddess Floperfiidh kS possble I’foxaﬁstﬁxcothe]rﬁr) By autbmdgicaliprserecdl or s may
be p055|ble selectlon of S r to the
user . 1 ?ﬁglo z!g.her tharhregulrmé ?{ md)u% L}ge ge% n&ay %%hwglg t“% or nH;Pe s% tJe %%n?}q{%lssf) ne of
number of(evsoh@rreg Oﬁlm pnedéyseallnwgloar dvies)- é\cﬁf%’!me@?ry mey ‘?P&R@ t%m(%“ ayogte” ¢S new

col or . Dghfitd niBndAFroMorhemmlleshios 0l Or stored, the col or | east
recently used, the color |least frequently used, etc. Alternatively the
user may be pr omptasd: £18 beRd &d daplelalridiites oﬂaeﬂtﬁdn@bloﬁﬁdh isOint Width andiasgplee t he
color to be stored. her deletion schenes are within the scope of the
invention. Oher nodes of operation are possible; for instance the pen nmay
aut omat i teElSyvLE DBICELORICONTROABEPRAWVING| Oor s rat her than requiring user input.
The pen nmay prqyide two or separ at ri s only
one physi cal néﬂﬁﬁf4dgvs8é?$9iﬁp??§f‘ﬁﬁﬁﬁy g%a 5m%§%b ?Hm%?g?%‘ #avorlte
col ors aﬂdmghmwsecmmmdmnmnxymf@Mnsmbmkﬁﬁwbménﬁbmdwyga@Bmdb@mnFWém@bnsor
may be u ; attrl e I bé RSariid 6t h and
e ot y PEaafr Ryt ol B 63 Blalft o or B et ihaaty bt 0

incorporated into the control button. The pen includes controller circuitry for controlling the printhead

1120 and non volatile memory for storing values of attributes of the line printed. The pen has two modes;
a first mode in which it prints the currently selected set of attribute values and a second mode for
selecting one of the stored sets of attribute values. The pen is normally in the first mode and is set in the
second mode when a user presses the control button 1504. Preferably the control button 1504 is located
on the pen such that in normal use the user is unlikely to accidentally press the button but it is easily
accessible. One location is the top of the pen 1508, although this requires two hands to operate. Near the

nib area allows operation with one hand.

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

indicator may be omitted.

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

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



Figure 34 shows a pen 1500 having a pen body 1502 and a repl aceabl e
cartridge 1114. The cartridge nmay be a nonochronme or four color cartridge.
The pen body includes a control button 1504 and an indicator 1506. The

i ndicator may be a single or nulti color LED assenbly and may be separate
or incorporated into the control button. The pen includes controller
circuitrypisyg controlling the printhe 1120 and non volatile nenory for
storing values of attributes of the line printed. The pen has two nodes; a
first node peperviliscebicling thrpmghhesseisigen be frigewert Yyyhesammencergeniqs ceagine A freping e e

val ues angl ﬁeféﬁ@%ﬂ nipefals] difan a lu%eeln@ﬁftsl tﬁ@peﬁnﬁe Q&nbﬁﬁ@alﬁé Rfjed 490k & s@fto @bt ri bute
val ues. The pen |s normal |y second

node vvhenc"ére’ﬂfs aifribpie xus¥t é‘ﬂ ‘Sén ?8‘? S'B’BT P‘gﬁlg%é‘ffr p’ﬁFS&sf @’r %‘B‘P@/E{bﬁéhec?(%t r ol
butt on 1%64inies phifithgtwet thedRurkdne aabuteSwatil séthid therling gusthdrhwiu dfethe ngtow dsexrot | S

unl i kel y p;egsegﬁm dent, M’ﬁgﬁ%gﬁm J@gtg?%{,&gonu%te Valub Ser RBindel 10 AELLISRI €. One

| ocati on _ this requites two hands to
oper at e. ﬂNe%ﬂmOMPed thaf tswepttebutenyalug igs isopsintek B a‘W‘& lineyhons aRa i othphBA PIYS t he

second Mglg.qt B ydReMroRdhetheivaitble diAsliteCwiue Serd. MhS atBipuid@Mudets i@ b Blérgaker 1506.
The indicator may be inacti

|nthef|rst flas or. ch e col or
in the s&idliproddes P 2 edhe ecﬁarﬂfé‘sucl Hhish ﬂ?yopog}?f?geg’e ofi’t? é‘&““r&fa%‘%’&
through tcheaceuicd. ahd ﬁen&ﬂetysla(zn‘ a aitniberd dugra@py of arebutd trdueusste rsugimghag b yfirtigaws a | i ne
on a pl ecﬁcm colo? %P tlo se;xgl% g[r)AuFeallovﬁ%mgls gé&:ﬁﬁn Q]la%vtﬁ.rd érmfi:) aﬁswsqtngm i's onl y

act i vat ed us ni resse on UP15-SG paper. Thus
cycling tHecten @rteh@lpﬁeﬁ%lecé’@mﬂlbeppﬁppgf@é‘ioéltthWdthé}’a& Gﬁﬁ%‘f’f&“é‘rfﬁﬁﬁ ﬂ’@r“%‘@ém ng of

dr awi Ng. phidn 1502CAIRERER 8 yQK R thidGzhl4S GemBlraIRBIl grolps Bgueaatly.| | ftS the pen.
The attribute value set just drawn is set to the "current” attribute val ue

set on "lift off" of the stylus nib. If the user presses the button 1504
the pen homecrerIEENG@rinting wth the "current” attribute value set, i.e.

the line just drawn, Iftebu% n is nopt sse? %enon" udt{n%o " of '
the stylus nib 4ifhaueh difpet grgtioe 9 P‘gi%ﬁtaes"gsgf’tﬁ gPTLe H‘?;ﬂ‘f&%ﬁ'e » {H€hext set
in the pemRg s pasillet AsallMewja blintichldag bargtd te caeituct aamiyersahdrewing Bylederavi ng

1 nes ONGn8l & fluilal fudlRodlPwRAR: bl eaﬁaﬁ&qp,ﬂsoﬁegwgo%t hOERGIRe L, gyal | abl e

attribut & varue se ute val ue sets e colors, line wdths,
line st ylthatas ghe relieyis d}mec% acm%wwtuawm@cwpewsm B dhatitis plgight anghs toghe

C]?nbi nat E%u&f of PbEbh. Tméﬁgﬁ&ﬁl{hﬁe{di 1§§o%nfgﬂﬁefmﬂﬂhmyermyﬁltsaonfbuﬂé)l ick of thgr oups

of attribute val ue sets uch that a first g or_s tion, a
second gf¥EpadiedaisT ﬁrzlnff‘érsglf’ ’I“Eed§‘é’?g§8?tfglﬁp§ﬁd‘{ & ﬁ%em%ngg\rl\%olﬁlﬁgﬁﬁsfnalm% cﬁfne

wi dt h Sﬂieeﬁrfam)dif thef roller eﬁ(ealrtpnlaecon@e¢deth€t pagg s¢ fhet thgpyinthpadi abtaps i eploaglepmdi f y

may be aghieved. sl ! dofdton e réd i MY 6} ¥MIRE THRY cycle
t hr ough aﬁage %%er S % &&g?ugééggo%gtlg es%%htgﬁgl gé%he éAdlg(ﬂJVIQEI%EgT PRI NTI NGTAI t hough

direct pptlat ¢an§e erpermReddp poduse arprsloreds textyred qopfEups dipeerraigt JyPken Therdgte Akt hod,

i ndi r eCt printing is dictated by the speed of movement of the roller relative to the page. This can be determined in
several ways, e.g. from the actual rotation of the roller, or by continuously imaging the surface and
detecting movement in the same way as a second-generation optical mouse, or by sensing and decoding

the map of a self-mapping surface.

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

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

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

STROKE EFFECTS

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

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



printing is possible. A small Menjet printhead can be used to construct a
uni versal drawing inplenment. 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 notion. The Menjet
print heaq”4§ unted behind the roller,, It prints onto the back of the
roller, a e roller transfers the &rlnted i mge onto the page. A snall
cl eani ng (Slttﬁiiel o ot lrdains paitign iof the pfrf. The fgures fr Kal@eembpdimgne optighdlly inclpfiesep |t has
contact ed %@?ongég tgr]agslgn taﬂ@}‘ mg Wbt iCAe Qla‘t’i@eyp%s@c;nl IR pQI @ vz lofR R

uc

surface. a"f‘eprln es a contone color image via dlthere(g

bi -1 evel sh#rateThedet - g4 egleaﬂbaérawwﬂb@ui%ﬂea&}“&?fﬂh“édesp ‘ﬁ?%‘&?fd‘épeéﬁgfe ol or ed,
t ext ur ed QQRLINBLESs &d IS pekibRANE inGidigke. The rate of printing is dictat ed
by the speed of novenent of the roller relative to the page. This can be
determ ned in swkesgdt ways, e.g. fromthe actual rotation of the roller,
or by continuously imaging the surface and detecting novenent in the sane
way as a second- genefelbi tosroffled make powdea) or by sensing and decoding the
map of a sel f-nmappi ngpsurface The stylus can also be switched into

non- mar ki ng node, agity eeure Kflst feagel PReRd™ Bt h mar ki ng  and non- mar ki ng

ni bs. The user can load virtual colors, textures and line styles into the
uni versal pen from phi r?Paé’G(ZDpsa‘fpé’t?es apePRELPY) ys can optional |y indicate
its current settings via mmssgokeLE& STROKE EFFECTS The pen of the
present invention is capa nmany varied stroke effects. Sone, such as
color and line width are é{%@se‘ége%c%erfsh and position. Qhers, such as
printing a dotted line are dependent UP15-SG 24 on tinme and or relative
position of thevpehsshtigidf | gures 9 & 10 enbodi nent optionally includes an
accel eroneter array. This array may be used to derive the relative position
of the pen as it noveme@ypesd) a substrate. Thus a dot - dash |ine may be
drawn wi th equal |ength dashes despite variations in pen speed. Many ot her
ef fects are al so possi bl eStdkhesiéh | ncl udi ng: Stroke style Color texture
(flat, image, procedural) Opacity texture (flat, image, procedural) Nb
shape (2D shape, 3D shapeOP@rtY@H‘?raiﬁ on) Determ nes stroke width Determ nes

" " an rner sh Var le with
cap” and corner s agpace (mcl%dlxg on%ntit&o)r/l) € t

“Reveal” image
“Checkered paint”
Dashed line
Rainbow colors
“Image hose”
Location
On/off
Specific style/current style
Tilt
3D nib shape
Force (“pressure”
Stroke width

Opacity (airbrush)



Time (speed) Stroke wdth Opacity (airbrush) Space (including
orientation) "Reveal" imge "Checkered paint"” Dashed |ine Rainbow colors
"I mage hose" Location On/off Specific style/current style Tilt 3D nib
shape Force ("pressure”) Stroke width Opacity (airbrush) UP15-SG 25

Si mul at ed physics of nib, ink, paper, brush, paint and canvas Transfer of

i nk/ pai n{, fram ni b/ brush to paper/canﬁ s Striated brush stroke Layering
(stroke on canvas and stroke on stroke? D ffusion Viscosity M Xxing

Kubel ka- Munk ccSioulatedpdigsics Sf mi lindit raper| birugh ippirignd 428¥88  sour ce direction and

color Color physics of nedia Layering topography Exanpl es
Transfer of ink/paint from nib/brush to paper/canvas

Striated brush stroke

Layering (stroke on canvas and stroke on stroke)

Diffusion

Viscosity

Mixing

Kubelka-Munk color model
Simulated lighting

Light source direction and color

Color physics of media

Layering topography
Examples

Pen

Ball-point

Calligraphy

Pencil

Graphite

Color

Charcoal

Oil paint

Water color

Crayon

Pastel

In this regard reference is made to our earlier applications USSN 09/112,777 {docket no.
ART24), USSN 09/112,797 (docket No ART30), USSN 09/113,091 (docket no. ART47) and USSN
09/113,054 (docket no. ARTS2).



Pen Ball-point Calligraphy Pencil Gaphite Color Charcoal G paint
Water color Crayon Pastel In this regard reference is made to our earlier
applications USSN 09/112, 777 (docket no. ART24), USSN 09/112, 797 (docket
No ART30), USSN 09/113,091 (docket no. ART47) and USSN 09/113,054 (docket
no. ART52). UP15-SG 26 MOTI ON SENSI NG The enbodi ment of figures 9 & 10
optlonall {bcl udes an accel eroneter his accel eroneter my be used to
provi de reI at1ve notion sensing/ posH? ning within a pen stroke or a nunber
of stroke\aononTshmsmmmtlon may be recorded and used to provide a di gi tal ink

record of the user's strokes. Rel ative n sensin db
other nmeans , sUeKmBimg SdEppesed? °B%°§al§‘f?“°!i‘8‘?’scﬂ‘ Ia(fcsl °‘%%‘?B¥}“S ac?:egeﬁ g1 e\f/e Wi %/h
t he SUbStrﬁa@ctbe useAb;s;watteeemﬁs mbticantmgg/psttaning withixt 7 wpk etraks ononuenbelest |str<é£bsl e. The
et eot i no T taRplu et N RROR b WSl SAARE Iokord bf np S @RARLCR Alive

detectin I Vi SI on a substrate. This netpage
functi onahqtlblysemwadésacﬂlh'eedpbenthw IJtlelfinst H@habgﬂf‘?sﬁ%"e-‘t%“fei%falr‘t”é“gﬁ’é%intcf"ﬁ?f on a
net page enmadedssibstrate absolutely (and thus absolutely within a stroke)
usi ng the absolute positioning encoded in the tags. Alternatively the pen
may rely on theAgmlndp&aﬁﬁdg WighwOd dtrokaf is inbie ddskgpte. Tie ppd ef\figales B $@has hepage

pOSi ti Omfh"g hin the Stt::cpéctmﬁat %ecod gnexflcsgpeﬁg Ltune% orhadga%stréap%ﬁlls ldétﬁage

posi ti oni ‘Wlftﬁ'lﬁls £Havlgp ERi'eved USi ng ot means, stch as
| magi ng tfhetigulity rroedesfhe ph@wtétﬂbsblhiaﬁ@fveﬁdowp PRy lteFPegeteé%E’?i’rsébsﬁ?te Prduedyibst r at e

to detect, e Q@&Ltely Wmokéa Qsﬂg AP St iRiiingNBIRAUER the 2GS Aﬁ&ﬁdﬁb&ﬁthabs ol ute
p03|t|on|ng wthin a enablestgLéE to .be rolle a

net page &EPEHEEY PoHe %rtS‘ bﬁsﬁ‘i’ 1€y°é}t ‘?fé‘t"‘ﬁa&@@ Peqyjde asdtite ﬁ‘?‘?’éw’fi%”?{’&?‘?ot{‘f SEoke R 3 ben over
the page.deAding b R MbrMESositibnigtetieht e itabsmnhiechhiendidig ditsmedds cichize
position Oz?gmtg SB’? Aot Ehe s&%strate and using the texture of the substrate to detect movement.

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

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

COMPUTER INTERFACE

The pen of figure 9 &10 is netpage enabled and has two way communication with a netpage
server. Using appropriate software it is possible to control the values of 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 to the netpage server information relation to

one or more attributes of the visible markings placed on the substrate. These attributes include but are not

limited to color, line width and line style.

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

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



establ i shed. The netpage application controls the pen to mark the page
according to its position. As such the en can be used to "reveal" an i mge
by rubbing the stylus over the rel evant portion of the page. COWUTER

| NTERFACE The pen of figure 9 &0 is netpage enabl ed and has two way
communi cation with a netpage server. Using appropriate software it is
possi bl e ko gontrol the values of the Zttri butes of the marking device
froma netpage application. For exarrpl'Z , the user may pick a color, a

pal ette @bmamnowisd cidectish.yA egiporany wited eongdctidnemayahecisefe\viprl dozplozdivg e eitiit 0 t he
pen's Me oLy The netpage tags may encode a function or |ocation; the pen
may have 'stored in nmenory functions, so that the pen can be controlled by
sensed tags without the need to revert to a:netpage server. Location code
i nterpretgncrigisual |y needs to be carried out by the netpage server. The
net page systemincludes a feature referred to as "digital ink" whereby the
syst em recor ds Whiksethpiaydntiesfhag heen dsaopibedtvith seferprice tofkdeftpa medios dvigeiatt ies. The
pﬁn 3!‘ fiyg :dﬁcfc‘f%tlggd %}tl& ietibh GheRt friRd @ik jet ty%et QR vidds O devic@OGHidH d%ﬂaﬁ; matial " of
the digital ink. e pen may transmt t net page seryer informnation
rel at i on °p@ @ et Thegveation Plydgy fegiges 51g ﬁger\%?essﬁtﬁﬁ i ﬁ’ﬁ’r%fls %’egréml nﬁ%res %n t he
subst r at @lectbiiie papeAtybd (eliik) prénterd) e/hiviclehaipe ttheastae ofi elbctrohipatty cladgeptde devtents 0f 4 | ne

wi dth ang ',areeglyérte gggiew%g;agag%agﬂeg&o%d NSRS TRUREDY ol oA ParcrhOr ¢

range ( range CDVA, Mi radio transm ssion, via
a local 64 BI24851664.830 6n 5&8@»811%6%306@0%@5& lesigpriaF [Pk GPrefeis. SG 27
per manenty MbAi&e o MREEES ihdlied BrdyyR@Eracy, Wi red connection may be useful for
downl oading an entire palette. CONCLUSION Whilst the invention has been
descri bed w t h x efictecpmrecidted than khilsethe eyipdinrats Keéstribed each 0wy inclpde spwe piothe be
und.er st O(%datug' hg'tt éipx\(raengf'orﬁvs nE b U of the ﬂ%reJ dimo%)e@%&vg ofﬁ&‘ehﬁire&tléﬂﬁ)_d%ﬂs ey OfF
devi ces WHI'C dﬂép05| taterial onto a substrate. The i1 nvention includes
devi ces Whratbingd togathet. he substrate, such as thermal printers and electronic

paper type (e ink) printers, which change the state of electranically
changeabl e el enBfitrsesey nyentien, hastheep ‘ée.sc"lg‘c‘fgwﬁh FETPeT t°u?18’§§§‘§?daﬂ'lt§’f’%’é’er§fan‘1

el ect r oninGabet Yt §Béifie/ Ateinatss ,cmbefimnaNBevdve, radlebd appliSaed by fibw. skillgd Biltke 584,

6, 124, 851, 6 9 120,.588 8 1 : Jdedlileqasfgned to E
| nk Cor pdél?;{'f“l“(%}%l,gg tﬁ%ﬁgmgbgﬁ? ShEST6P 53‘%‘%‘%&%‘%?‘5@‘?’%&‘?’ Bdsgémf&%?&eﬁh%ﬁ’ reference.

It will Hal withr teispitiezhdtstrae ofifhe Present ieentionh deordinglys itrald bp pasletopdh tbpt B y

i ncl ude SQBRRL nbiifenal B8 biigiRd B thd P&iflc RMBIUrheRi3 desSriVIB inGlie pIsdnt Hhcifidagonf €at ur es

disclosed in two or nore different enbodi nents MRy be ptgnbi ned .t orgyet her .
including documents incorporated by cross-reference as appropriate. The scope of the mvention 18 O

limited by the attached claims.



The present invention has been described with reference to a preferred
enbodi nent and nunber of specific alternative enbodi nents. However, it
wi |l be appreciated by those skilled in the relevant fields that a nunber
of other enbodinents, differing fromthose specifically described, wll
also fall within the spirit and scope of the present invention.
Accordingly, YE5SG || be understood that g4he invention is not intended to
be limted to the specific enbodi nents described in the present
specification, including docunents inc@pamigted by cross-reference as
appropriate. The scope of the inventionis only l|imted by the attached
clainms. UP15-SG 28 CLAIMS 1. A pen that includes a nmarking device that is
operative to mark a visible path onto a surface, the marking device 5 being
configured sa that Amethginglugise path has at |east one attribute, and being
el ectronically Comahﬁxlkﬁlél@elv@eﬁlﬁhsdﬁ&&ﬂgﬁnﬁaﬂ&ﬁh&lﬁpﬁfhoﬁbes@fmdmﬁmm&nm

attribute of the path to b th c i yser f

wher eby a %s@?‘“grf‘ﬁ’;‘/f L v &ﬁggw%?aglé‘a%ﬁ‘t??sg%mﬁ{m R flge%ﬁ gl IioFcan)f)co &,ﬁ] ﬁg% nory
for storing eishfearvaind ofSiasleasoine utaibutest tgfpath hﬂoemﬁéaspenonvbldlagztuwmr@ce and a
sel ection mod er%lgh g%s%{' ngaﬂ%o!diﬁfx myoﬁﬁaelﬁﬁ@asI Jﬂgatgﬁﬁet 0 Ccy ﬁén%r)ltt}rsQH&mu?e?énfjsets

stored sets B'y King separate paths, the set of val ues
applied to eaﬁylalufﬁevﬂheﬁéqaﬂgnedmﬁm@r?@ﬁt fromthe set of values applied to the

preceding path. 2. aiﬂ&ol?ﬁxede%e&ihahdzhhaywk@éﬁé ﬁbnkmclumgusm e&&a&eby ncl udes
at | east §ne slider or at |east one %Pa%ﬁ %utt tg ﬂgﬁgﬁ ne.s i der
and at | d8st segyratiallymarkiss scpaiq R3fhs, the set é’pfﬂ‘é togpeh Rt er‘ﬂgiil tsehe user
i nt erface I Nealuddppliad tckthspdcadingfpath. di spl aying information relati ng to the
value of the at least one attribute. 4. The pen of claim| wherein the
menory al so stores at | east one user defined set - of the values of 20 the
at | east one2.attri Bpen of BaimTivderpia the oier iterficeringludepatieast anesiider & pidpag gns@RER! of
val ues of g8t or biaSlondMier Bl kditthEeci@il pilof0 e cycled by sequentially
di splaying in Fornatlon on a display. 25 6. The pen of claiml further
|nclud|n6 at | east one sensing device capable of sensing imges or colors
or both and jyodi fyrlﬁgentohﬁalfﬁahﬂi&exﬁ)ﬁxe tidaicintadfact Relcdes Ddiglag for disphyihginfoesation on t he
sensed i nmages orgﬁg @ ¢ p Ftof claim6 wherein the nmenory al so
stores at | 62&{elHEE 8?”&@ PR LTSt val ues of the at |east one

attri bute and wherein a user defined set includes val ues derived fromthe
sensed | MBgES O pe pen of claim 1 wherein the memory also stores at least one user defined set of the values of

20 the at least one attribute.

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

cycled by sequentially displaying information on a display.

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

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

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

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

30 colors.

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

sensing images including coded data relating to attributes.

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

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



30 colors. 8. The pen of claim6 wherein the or at |east one of a plurality
of sensor devices is capable of sensing imges including coded data
relating to attributes. 35 9. The pen of claim@8 further including a
decoder to decode the coded data and to change the value of the at |east
one attribute in response to the sensed,glecoded data. UP15SG 29 10. The pen
of claim1l fHfM% including a receiver“for receiving commands from an

external control source, the value f the at |least o i i
changed in rd8ponsdhtesnetalaim | Sxhsr %Példé)‘%arff?ﬁlﬁﬁ or ref‘i“.'mgﬁ?{éﬁ[%%%&{)r* ZBE 'tgr?%&{nga

i ncludi ng a pede thevalus 6 ANgasti@y hiadutobeing chapged drrepenssto mid rdesivpdremdindpot h and
5 the value of the at |east one attribute is dependant on the rel ative
position of the pen, the relative speed of the pen or both. 12. The pen of
claim | wherdin th&hemh ofslaph 1 inbiedingta psitips sengipgadevieeof 2 BEtoB s§nHRg daHse ™ Y RY ng or
not - markigg. 91“%& ThestREfbutEik dpashe §utthed Bitive RgibsstitR Gerathiventiveyebd ofg
styl us nié? ff% eﬂwen éf claﬂh1lgaherein the marking device is part of a
user repl acedisivendothri dge. 15 15. The pen of claim 14 further including
means for deriving information fromthe cartridge relating to the value of
the at least one attribute, 16. Th n of clal 16 ndilde of apct i on of
the user inté#f aceTPespe%l?fcﬁ‘%é‘f’hebeg’rLFel‘%ﬁT?/ &8@%%&%%8%% nfeornl’!%tﬁioon deri ved
fromthe car waikige. 20
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13. The pen of claim 1 further including a non marking stylus nib.
14. The pen of claim 1 wherein the marking device is part of a user replaceable cartridge.
15 1s. The pen of claim 14 further including means for deriving information from the cartridge relating

to the value of the at least one attribute.

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

information derived from the cartridge.

20



