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25 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 confroliable to change at least onc

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.

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

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

The pen or the cartridge may include a non marking stylus nib. The stylus nib is preferably
movable along a first axis relative to the cartridge body or pen. Alternatively the stylus nib may be fixed. In
35 the preferred form the stylus and marking device are both part of a user replaceable cartridge but the stylus nib



The marki ng device may be integral with the pen or may be part of a user
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25 Where a cartridge is provided, the cartridge may include non volatile memory which stores at least
data relating to the modifiable attribute or attributes. ' '

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

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

and at least one sensing device for sensing images or colors or both.
At least one attribute may be modified, based on the sensed image or color.

The pen preferably includes a memory for storing at least one user defined set of attributes and a
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__,0 The pen preferably includes a memory for storing different sets of attribute values. The memory

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

The pen preferably includes a transmitter for transmitting sensed image data, coded data or
decoded data to an external control source.

The pen preferably transmits sensed image data, coded data.or decoded data to an external control

25 source together with the value or values of the at least one attribute of the path at the location of the sensed
image.

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

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

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

The invention also provides, in one broad form, an ink ejection type printhead having a plurality of
ink ejection devices and a central axis, the ink ejection devices arranged in a series of groups. each of the

groups generally extending along non paralle] lines.
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BRI EF DESCRI PTI ON OF DRAW NGS Figure 1 shows a perspective view of a pen
accor di ngyd grFasdel r St enbodi nent of the invention. Fi gg,ﬁ,@u@m a plan
view of the pen shown in figure 1. Figure 3 shows a side view of the pen
shown in figure 1. 5 Figure 4 shows an end view of the pen shown in figure
1. Figure 5 shows a perspective view of)s‘a cartridge for use in the pen
shown in figure 1. Figure 6 shows an expl oded perspective view of a
cartridge ¢rikst BEschiPrioN 0B brAWINGSOWSs a side 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 10 Figsd doietperspretive Maw pigpenseqorsiing top;figsembodimentnf the mymatienx p| oded
perspective view of a pen according to a third enbodi nent of the invention.
Figure 10 SHaWs sidis fptindlewol fispen shieedih Sgaall, vi ew of the pen of figure 9.

Figure 11 shows a perspective view of a pen according to a fourth

enbodi nent of the invention. Fi gure 12 shows an expl oded perspective view
of the pen W‘Pls'&ﬁf%s‘dfi‘ewi%helff’b‘ﬂ?‘@“l “Slows an expl oded perspective view of
part of the pen of figure 11. Figure 14 shows a first expl oded perspective
Vi ew 05 palrFigu@i siiolveanad Vi ofiyepenthotvi igliguest. 5, 6 & 8. Figure 15 shows a ,
second expl oded perspective vi ew of part of the cartridge of figures 5 6 &
8. Fi gureFlu o crs?ectw ICW ca de}}orusft):mt the%ownmtEd in the cartridges of
figures 5, 6""@ wl?% a3 perspective Vi LW ¥lom above of the
print head of flgure 16 in an open p05|t|on 20 Figure 18 shows a

per spect i vdispiedshoir Brerriided perspsitive Yiew e catridge affiswt 5.f i gure 16 in a closed
position. Figure 19 shows a perspective cross sectional view from above of
the print hg@ge@knohi ShideSic Br thehibRa SR Ben o@@g%}etumpapém VrdusGrflosCT/ AUCQ 01278
-7 Figure 20 shows a perspectlve Vi ewfrom bel ow of the printhead of figure
16 in an open position. gure 20a shows pl an view from bel ow of the

pri nt head (ffg“ﬁsé't??"éa“fﬁ"‘id?f’ P&ﬁ""‘ﬁﬁéﬂ""bﬁé Fatrides f°'P‘FE)‘GP@‘ aceprding pRsecod expl oded

per sp#@t i vembidawentof beneixipr.e of the printhead of figure 16 in an open
position. Figure 22 shows a perspective view from above of the MEMS inkj et
| ayer of t i El ive VI ew
of o pen acdsrargr el ety °fa?ﬁs%?'”%?*°3ﬁg§?%‘3§ﬂ%r B RGR 1C

shows a perspective view of a pen according to a further enbodi nent of the
i nvent i on. Figmjed® shewsan axigherops segtiopabyvieyefthe pepef figueed of a pen according to a
further enbodi nent of the invention. Figure 26 shows a perspective view of
a pen accorgiuRg1 fnewsh phiseliVSViewt Dpd bd¥Biiihg 10f folih@mbdaRRt bl B nventoh.gUr € 27 shows
a color card for use with various errbodl ments of the invention. 10 Figure

28 shous a et Spel Yo i OL. & RS Al [ 0 @ further embodi ment of

16 Figure 13 shows an exploded perspective view of part of the pen of figure 11.
Figure 14 shows a first exploded perspective view of part of the cartridge of figures 5,6 & 8.
Figure 15 shows a second exploded perspective view of part of the cartridge of figures 5, 6 & 8.
Figure 16 shows a plan view of the printhead used in the cartridges of figures 5, 6 & 8.
Figure 17 shows a perspective view from above of the printhead of figure 16 in an open position.
20 Figure 18 shows a perspective view from above of the printhead of figure 16 in a closed position. -

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

position.



Fi gure 29 shows a perspective view of the pen of figure 28 with the cap
of f. Figur ws an expl oded perspective view of the i pen.
Figure 31 soo,odv]\gﬁga}ﬁ expl oded perspective view of parts of %%%H{@gﬁ% 29 pen.
Fi gure 32 shows anot her expl oded perspective view of parts of the figure 29
pen. 15 Figure 33 shows anot her expl oded _perspective view of parts of the
figure 29 pen. Figure 24 shows a perspecti’vVe view of a pen according to a
further embodigwe?fishess apyrmetivgiastiogybelowps by Prinkradd fprerlSAUBOPH L™ - 8

DETAI LED DESCRI PTI ON OF PREFERRED AND OTHER EMBCODI MENTS Note: MenjetTMis
a trademar k ofgusSdavindi RakicRBSa 8&16dofitle pritdeal of AbtSd 16@d anapen p&3ial. C PEN &
CARTRI DGE CONSTRUCTION Figures 1 to 6 show a pen 1110 according to a first

enbodi nent of_the invention. The pen has 5. general .y tubul ar pen_body
T15 i e A AR P o ab s F B ey 1 oo por
cartridge 1114 includes an ink supply 1116, stylus nib 1118 and pri nt head
1120 and i s @igak 2R sbelvsta Peripectivh Seetothabovebiaie MEMS:inkjen layes ofai@! pyinthesd @ fipenided or
the stylus or printhead are danaged, with a new cartridge being inserted
into th per. bo wever. t he n e fact ur .a_t.hr ow away.
o it | raedE o b UEtEle S dE R el TRANS BuldhEHofR Rebb 0 S0
10 The ink supply 1116 conprises an elongate hol |l ow tube 1122 which is

cl osed at oné&igam@¢4 shywsa péripeative viewnd a pangecdrfingito a finthen pmiofimeny pitkerinvention. by a second
end cap 1126. The tube 1122 is preferably made of a thernoplastics
nmaterial but spRY2DGowRYEspeliv Ol 2 PREELRAE © 2 AARE BnbdBEEn fthednvBliaSt | CS
material the tube is preferably extruded so as to have a constant cross
sectional profile, However the tube nay be injection nolded. If nade of
netal, the tGi5eARYOBaE PUPET vt o AR 2corine P g fihel cmbodiment of the ieipflar of ri bs
1128 which 15 divide the interior of the tube into four separate chanbers
1130, 1132, Fiktrd 2Bshdvk3Golor tit@ oL ust wlittvafidus entpdimbnks@Ethe ibveftiodl t Y. The chanbers
are filled with ink. At its sinplest the chanbers all have the same col ored

i nk. ernativ there may .be different col ored i.nks in.each chanber.
Wih 1 olf “cotiaE Mottty o5f pemese o R Slgt B RS SR 8P o
any desired color using a conbination of Cyan, Magenta, Yellow and Bl acK
(CWYK) col or Fignic 39 shM@ a pérspeatimavidyant the f<30f fipoe @pwihshezppafioxi mat el y hal f of the

t ube volume whilst the three remaining chanbers each occupy one sixth of

t he tube volli,fgg15 (o1 o] g N | g} ' black is normally printed
nore than col or gé\ 0‘%3 Jg‘(i:eﬁ%r%Zcug{)‘,ﬁ{vcﬁngﬁ%t%\g? eg' in chanber 1 130 with the
three other colors stored in chanbers 1132,1134 & 1136. It will be

appreci at ed tFire 31 hevsauerpleded aergpeqtivg vigw of partyof the feuse e he chanbers may  be
varied as desired. Sone current desktop ink jet printers utilize six

di fferent colRpu@Y2 dnbMsindtiar epletell pePectift vidlBEdinsop e faflre 2b pendesi red, the tube
may be divided into seven chanbers. The col ored i nk chanbers need not all

have th sa vQl une and the bl ack ink chanber (if black ink is used) need
not hav is hal f‘m?gB‘F 9% #%"’sé(‘)’é*l"‘i Xppdsd RREPIIEE Viex gt parts of the gg“"’ 25 pen. _

Figure 24 shows a perspective view of a pen according to a further embodiment of the invention.



col or becones nore accessible, the proportion of printing using black ink
may decr epo@is036h SO the ratio of black ink to col ored ﬂéﬁl&,{,{ﬂmlﬁgange.
Simlarly, whilst color inks are supplied in equal anount ere is no
reason why, for instance, that a larger supply of magenta could not be
provi ded. 30 The first end cap 1124 is §§§ped to substantially seal the
ends of each of the chanbers. The end p 1124 includes small air inlets
1140 to al | pggaldnp Eééhuﬁﬁsubwﬁe?éﬁnﬁé AUB BTHEX elBobMislirs O Prevent drylng
of the nks rough evaporation e 1 nks used are usua Iy wat er based) a
nmovabl e seal, not Neth Mamjet™ is a pademaricd ilvetpobkReesarch PreLulfostalied t he end cap 1124.
As ink is used, the seal noves al ong the respective chanber. The second end
cap 1126 is al so substantially seal each of the chanbers but is
provi ded 3BASGRN ﬁ%&ﬁ? T8 (see figure 15) which communicate the
chanbers with themgﬁdsntt&\eaqdwlqgamld:ua&dmﬁ 16 HfiriVenbblifmift 2P e BG;Ifoﬁbﬁn%m&?ﬁ -9
t he fr%e en%ae?xlcl tturl;& en? téor é%ﬁZ in vblnchgsr foca Fead al:e%b]tp flc?g as[senxbl aIqlttI w{e type

printhead a m croel ectromechanrca based

i nkj et. MEMH l‘bas‘\i;dds *P'rw!ﬁ sepply 1 lus jnil |2 1 }§ epdyginthead h12A rdds deﬂm Géﬁ fiscardedhprer
t han by heaihé iﬁgsuﬂfly ik Bpenddlor theSyI\R orf pritidali yre duaghd, Bujth mﬁztcamiage beidg indeitddGhtdihd Nt €r'S

currently ip, ver VENMR
consunpt i oﬂ%g(l))rgar ed 1 ﬁéﬁuﬁi}prl nt éirggl%@\%né @ﬁk%ﬁ; A ‘ﬁ%%egglﬁﬁr acpg've % or
use in port‘&ﬁF@%@Wﬁ@%’s%’é‘?’% avai | abl e power is linited. For a better

d di f
under foandr 19, of, MENR b s Shuf AN I 01S ly L GBI SR iy o |
contents of *fistrcH2h e 4t He oPpomdbea s‘f‘r’%‘?"eﬁ“ﬁ*l cagy 1196 {The WhrcH22 iprpeferably apreeich i s
bonded t o th@mapitsticS Beribl RO migutie nndd.I6tothelr B4terials. fWhek inlde@f p plastitsathtefial etibe idoar d

(PCB) 1144 by exiritfed u,dgso HRBLY, mm@%ssps@wal grem %uae.lé.élﬁbe 4,9, u% mﬁu& us nib

1118 is nmounted on the end ca g SO a anount
of axi ol | BT AR, AR A b= 1P SEiees y P AP B eBer & ROHZS bed. by
i ntegri@  ar digdeltiedBerinhof e tubx intorielr depdraty chinkbyrs 130,01 132x 1134 &1 136\ {Bhyse fribscaso pladidel NNer
end of thetﬁg.dﬁy ;Jﬁuc tc&rda&asre aoQl ﬂ&tml@-A:fﬁf]nglasgﬂme (cBBerd 4.19%%%4%.; cbxeremg g
pressi ng e s S a strate, cause an

al l ows the g’ v¥1 ?‘ F'gf S @t%m% '%kﬂnushfhs I§epr%velﬁhera ¥ Aot 4 sﬁéaaleﬁvq\e "ection
mol di ng of Iawsm!? eopridecs almest Ayt detiredygolor pingta cm‘e@mﬂaﬁﬁymmgﬁw Yellpjyjand Werrent
s 15 typi caMyK)eldgrmkd. um of anount 0.5 nm and provi des sone feedback to
the user. In addition the flexibility of the stylus nib accommvpdates a
smal | 29nount of rHeghrmbesllI0mceupies sppoximaely balfsf e dwbe volarfie whilssi thecthyed dmaimingy | U

nib may bechﬁmae@dacwowapysaﬂbamet mahteyvome RY EVRRE cofdt bm@ohe ide Whacit krn&balgnd cap |
1124 is shape nngd anc Imy agd 3 bﬁcmank DQIFL sl%ged?nrc gx%'er']'?ﬂ) ith Ehggree gﬁatr cn?or%togé% 8 .The
battery may nere h tne end %

si deways i n‘thH"b&“é a*%"ér& lll?ﬁ ’L’W@ bemwe%‘ that 'm"m%ﬁ#qu%aitb@haywﬁmq
chamber enaii!versed bGedired. SoniEicitehtsteskibp iak jeuptibtafucilize six yiffedanl £dl@dllinkt i pdiidoRib bRIKY t O
be eaggl y eNg3aRGes Y nil .ﬁfytbz; a.csaéd “ﬁ@@ma&abemnrﬁe*aammmg%mh@mm rmetu} 'ng

t he battery on t he end | ows eas enent wth one term na

or two w r e€mpolye ﬁ‘é‘r‘h"éﬂ‘“é‘f:‘f“f ‘fhi‘,'ﬂ’l"’ ‘ffz?{aﬂ‘s‘“kl’i‘f‘:‘ éﬁ“%“‘ﬁ Py hafefithemriehle riFmetst  one
or bot h t er evionbdcemey fork heeskible, ttepyopd i@ printivy using blfRCHK iy 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.

30 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 chamber.

The second end cap 1126 is also shaped to substantially seal each of the chambers but is provided
35 with passageways 1178 (see figure 15) which communicate the chambers with the printhead 1120, bonded to



A nib cap 1152 extends over the end cap 1126, printhead 1120, PCB 1144 and
stylus nib d 25 an aperture 1154 is provided thro the free
end 1156 of&%ée yI us nib 1118 projects. The aperture %gﬁlﬁwgdﬂglggl in
shape and allows the printhead 1120 to expel ink though the aperture bel ow
the stylus nib. The cartridge 1116 is positioned in the pen body 1112 and
secured in place by one or nore resili enrgs'nap action arns 1158 inte agrally
forned on t hethhfres 94 pf the gpp 1138y Thecpripficad jisprefesably 2p fnkdetitpe printhepdoqnd moreprpferaly 20
the end cap \Amtchelbmbﬂnhaaitmsys&h-savmselbaed inkjeta MEbISrtaed tinkjp3 enpel inktusieg MeRanikd1]14,
the cartridge,fg6d Japl ey S o\m ﬁm@m&wm@ b,pﬁs;t oy use%mwavgﬁhx

one termnal IS connecte he pen % to pr ovid
the path for PHECHHEMS baﬁeéwﬁﬁeﬁz&rve aﬂwaf Pé’\‘?(f't“&‘ﬁ‘é‘é"“‘i’“f°°’a@§f’ SPED Pripjersy pypighakesdhem; he
free end2of t eacthatférae)in pergedmeisesavhtre avadladizlpowsd istitnel. Fon a biver wlicas@dingsfi MEMBE0
of the body 1112, alilePaniRHRAGH" P?Kﬁn&&‘ﬂ fefRncdlid Yhdib 19 Sub itk gaqi,ﬂl.worrsm JRd to

control the printhead is an on/off sw.tch and circuitry for controlling

the ink jet aHP%H?(5‘?°§°“'°\‘ﬁ8f¢l’€ﬁ‘“5f“°ﬂ?éa‘eﬂf’frﬂ?Wé%fﬁfe’i"‘f‘self incorporate the 35
control circuitry f Qfér pﬁ'xmﬁea%ﬂ Konh&kto fﬁgénuazquh% butmﬁn V\ﬁ? I]thb t&ﬂfr&uﬁ boart%(PCBQ

preferably controlle 'S on ej ect e ent sty us ni
pressed on a é\j‘ﬂ)g’l"?*ﬁ?‘é‘desp?‘@g'ﬁwwﬁ‘f%“‘@? 48s against a substrate results in

a conpr |veV\001/3 A 7 rc e stvlus ni d.n
t hi sme)rrbe‘gfil nment this 8@%8" E) IS{I sﬁ)&&&éd %%le%nd ?ag‘ ? lﬁg g)Mt‘;‘?olbecapabr? ftaﬁléauoanfu“f %am]
switch may bemowEet- \ﬁ&tabaovwntqféemh&w 'SB‘SF"%‘@?]EM 'wggmé pras 9hphigsexiendatrgllyc e
or by other. saKisly aWieffom tielifhesdny bitke siyfizs tobedd agaiinta laad 1184 fstomthe lmﬁd%ﬁiiﬁssn@f
the stylus nifg, s&l;?&gh}{s?afs&séa eca&sé‘sstﬁe Qs § @to%ﬁh Ind a gfs ué‘é@lﬁl %QLneam ﬂlesg

and printhead cjrfcul @;&X per manent connecte
pen may be SPHEFBEYY BERsd by 'Plﬁ“‘a“ ?@ﬁ‘éﬁ"&f 3'°““Hﬂ%"’t‘°é1’"e”ﬂﬁ?°c5tfpfef%”\ﬂyt“6ﬁy’ TPFG\?Y‘E‘F'BH of
a mast ertSon/ ofypicaliyk tmatimar ¢f emeunt (emm selrpravidesiserae feedick tp i usen Inceddition-the@edbilivgof

mode, such asgf gplu%@a&umd@esraqugmg&%ﬁraugmes@n BE 6B QAR surRED AALHES thd HRE nib
device. O her ol ne be used to ensure no printing of the pen, as
will be expl ai’“ﬁﬂg f‘%t"’é‘ﬁs“ W%%%“‘i'ﬁ"é’?"ée“ﬁ "F‘Fg override type system such that
the pen is permneml‘lxeyﬁim% cap! IPEHa&h*?c?f%&er %@%{ﬁ%{,}%ﬁ%x@ FR n{g*hss

preferably include circuitr
el ectrical ci PReYmay %elxzse}ﬂg @r— e@ 06'5% ‘t“éF%? ohb ey be mfe}cqsrdew g 2 chpmbes fnfhe rad gap- b
resul ts 2th " wadceting git barferytihe cheiiee trableschoth SenBinalyxs a diehn prr dyliridticaltypeBattenOro & glyi d

state device, Sle@Yeal n&c@mﬁp I n
sl eep node to agIrlléaﬁc ive c#o% qu o~ éehglglgpshhﬁfgém gﬁygﬁg?% @%E%gl?%g%ﬁ%géy
t 1t

user. If the PFEPESPHEFHES =g "R NS OtYs rvisat raich 3% prpvided which comet
accel erorreterOnemh@ﬂlttmnnssofﬂeh%mlbamtﬂﬂ!ak@u# t he pen on sen5| ng notion
above a specified threshold. As best seen in figures | en body

1112 is not symmet r AR eem1p2 sxivads gyrths @d mpdie ‘W’fﬂogmig’"ﬂdﬁa “‘bl“l‘b“"d
1162. THRS fi mywperugr i154 ii poPided ioorl sigehcthd fire endsias6 df te lsgibchits g8 prejacts. Mheanperture
orientation WiishislohinShapd ddSaldbdine phidth@a RO WExdel 16k mg}nﬁehs@& ke HAMRYET

the orientation of the pen is not critical and the pen is configured so
that the stylus ni bTh ¢atridgel1l6lis pasitiored inhbe ratbhdyof112 sk sécrredrint fiee py bdatoh@ad t O

the paper at aQ¥enPinhSRlichidf 1P RestiI Wimed &b the GG 1152. WhethEpadery MB¥GR L1y
E;y lus nib r elsntov.lmn on tﬂea éng gatp wpmapo%rterg&nalg lj;lli;algc%'lc Icfnfn?cgg\nwglth ?h[a IP&Q E 181'5 Ith%rg;srﬁldgleggcald ?\C%t ed

-

30 otherwise engage the pen body 1112. Where only one terminal is connected to the PCB, the pen body may be
used 1o provide the path for the other terminal, via switches if desired, in which case the free end of the battery
engages a terminal mounted in the closed end 1160 of the body 1112.

In a monochrome pen the minimum functionality required 1o control the printhead is an on/off
switch and circﬁitry for controlling the ink jet actuators. The PCB or the printhead itself incorporate the
35 control circuitry for the ink jet actuators. The on/off switch is preferably controlled so that ink is only ejected

when the stylus nib is pressed on a substrate. Pressing the stylus against a substrate results in a compressive



20 nunbers 1164, 1166 & 1168. The path of ink fromthe printhead is

i ndi cat edwlyihsdste 1170. Paper sheet 1164 represents anp@fAdughsdson W th
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 styl nib to the side of the

print head. I Q Ol oSt L1 he at nk to’
t he paper at%‘:g?lnstg& gﬁthz{h}éeﬁl&d%'g&gr%?g"@%w S of %}éll'grstr 'Ponpqi“?'ﬁh TR ar
to that of PHRRILY t‘l" @’%e"é)&!éﬁlsm% H‘a@@%”@afP‘F? Pﬁ@eo%@ganﬁ ere] the btyleseis a
battery. Theubgimkidly fitkg.Gnovéneiiolhe sty Gib felali@ i restbflthe perciendt dvaimble.t O t he
cartridge of figures | to 6 and so the sane parts are identified wth the
sanme nunbers. TheThediGR and printhead isirquisry spayebetpirancptlyornegted 1o therbittdrsor she penpdyde pl ug
and hass N0 ploGiddd SktPischatdie “trafie| ohlofT witdh. PAVEIGT of a mhster SIAGH stvitB ANIWEME Rerl tSush e

el ectrical connectio ndj n The dsart dge
1172 is int gende n(f"or i moﬁ‘é s“%éas ‘%ﬂg{h 3?] h%menntgla@gso"g'o'gaowe sourcctgad’

ei ther a 30mesheoisep yﬂsb?e taew reesafee'e RTieg ?fdh’ Petfis Wijbbp exp)fined Hre;cr -p¥here] theed i dlees
el ectrical bema &pésgstef.ofucmmthaﬁénhsrpgnmmb b @heRilthead 3r4GB cildiify briblith Brefepbly 1116

may be the g R - &E%@hgﬁ%&m& m.qhmoﬁm optﬁeﬂﬁécgﬂa. g,mgngs%n &z.my&, gy be

a different atter

rechar Yabl Efeisw) e Hylysnibyresaltsfp, qva g“a‘ﬂ’ pfi t‘afgbgmfﬁ’r Séf“‘éns aul Pyntrnﬁacﬂ%sobﬁ% Jeyige.
i nf or mat i on the aelay ircotldsheiog printmgrc@skdibyichaging fran adldep Bodawmd hejive riklé will bé sd @ndlliaf | es

one or nore totﬂa%mcal?&a a,c; s‘su ﬁtmecpsn ﬂémdmem&a,r ;er.g,.ﬁ Qbvice SHGMs BPacWRRMAG! mi\Rs

cartridge is a or car mum wi dt h of i ne
possi bl e, feé‘s"“faﬂ "gff’d’tpt 'ih?)‘??“ ’hsé"sg'é?’?‘?”rﬂ’@}?g tlﬂ'&sn%‘ije circuitry for

moni toring ink | exels dd ,mﬁ& p@aqpsxnbecry ﬁfﬁrm SELRGEEAMRGER R Protisll WiRS T UN
out. This informatjon rrg {99 avai l'abl e to 'the pen _via the contacts on
the PCB 114#veengrip bi6p This éq&g"l’llu a8t e pisT P Ad ‘c'.l‘é'?ﬁ’ é‘ﬁ%?ft‘“‘ﬁ’°‘?;‘5.’!"é‘tfls%(’f’§‘a O

01/ 30590 PCT118@®e:ltilpRintBead 1 12Q. Haweventibeorientationof the pahgenotanifigal andle pen islcmkuradrsk

vol une the hﬁﬂihe‘é@iu&#ﬁ%nﬁ%otl%duﬁ& hE'Ehe 8 k! Frdin thd BinfREW o th papet 48 Sy GAnTatidn 9 Showd BY

store the |n|ﬂt|aJI i nk volume in non-volatile nmenory and the pen may extract
this infornBt6n fromthe cartridge when the cartridge is installed. ThIS

egﬁb\lMes t gebﬁﬁrtr £7 ts&wb%e@tyﬁ?h@-?&ﬁﬁ?bﬂ;égset%?ﬁ?;t ﬁﬂ@evdlfe?ent J%EMuWJk&.éE&\llo The
Don 1580 hadumper led 106k £ 7557 o Mo g Gpmtnd3s oy b fensr SECHES

nmol di ng 120&presEite mpemntit@@mtty ghesstylus oifrabeve thyeprittP@® whils paper hest HE6 sprosamis am
figures 1 t Griation with thésyyh@!nfb HAIGWRE sﬁmdaamm ab&emsaéptesd.@ Sforienldtith VB heIHyRO

i ncl udes analg%tﬂef%i%%hec%ﬁgp%t%?Ckageest%[ oesnocihbsgucm t?:ePthemktt():Ee leTgyT_g ag

opti cal clu es an disensor devh

| i ght sourcémE%WFce 1218, 10 processing chips 1220 radio transmtter chip
1222, splay LEDs, 12 and aerl C ected to
the PCE 1212 vi aD\E\ﬁg‘f"eegé}‘ﬁ drée k?Bs E‘fm(t)hﬁ%l R uﬁceg(ihaalntﬁeaé%e 16t er
1230. The i indlyde a bastepyskhe caae@eeas@msww“wm&e'd%@b*eﬁ%F%dwef figurppdlrte ©99d bathl  of
el ect r omagn edme Garié/@dd RbEAEE With 2 sanieQurbbeisd THEmiiRdifferencet i@ tat el Wap FI0AIS & GmplE g ©

1218 emits %d%stnﬁg %%&rlr&mrngﬂ }%’&ebpi% a&’drmoi? B8Fis95 elg:Hcal annetc&ﬁ Wixgwgbos to

whi ch the sensor device resEo he 1 nmage sensor devi c 216 1s
Pref or ably BEFEH HbFobriie 1p et Ao EB B S miodes  poves s, i o
30

battery or a wired connection. The body of the pen includes electrical terminals for contacting with the PCB

1146. The ink supply 1116 may be the same length as that of the self powered embodiment of it may be a
different length. The battery in the pen may be disposable or a rechargeable type battery.

The cartridges preferably include identity information hard coded or stored in non-volatile memory

which identifies one or more the characteristics of the cartridge, such as whether the cartridge is a mono or

35  color cartridge, the maximum width of line possible, etc. In addition the cartridges may include circuitry for
monitoring ink levels in each chamber or for detecting when an ink has run out. This information may be made

available to the pen via the contacts on the PCB 1144. Alternatively the pen controller decrement a calculated,



15 devices (CCD) or CMOS i mage sensors. The |ight source 1218 is preferably
conprised of one or nore LEDs which emt electromagnetic radiation at one
or nore pr¥OMPE¥ ed wavel engths. The 1ight sources and PATEGVRR s may
be provided with one or nore filters to filter out unwanted wavel engths. In
sone circunstances it nmay be desirable to have a first set of inmage
sensors responsive only to infrared radiatten and a second set only
responsi ve t essunied pixangidgd suppliied ini§il irik [velnthe the ipk yolme peprigingiopes| In onedormshpcarlidge 1 st
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NPS001), PCTRARRLSENRS&Y (docket no. NPPOO I and PCTI AUOO/ 00569 (docket no.
NPT002) we have disclosed a systemreferred to as netpage which includes a
pen for Sensing i nirst withea builidwongiedl sensing dejice é spryyia figurey f and)@rThe pryd200ds 49d ude
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t he oper at i 0Rre@bssibib ghdRiedévich @ the fekpdhsive (aMtrd thdt twd barkid ¥ wiNelespigead depends on
the application and the processor and will be discussed in |ater sections

of this docunent. 3nQOMNTIROPPICAiIORFRGUANRARISE? (forkes go. NPS§OD). RGT/AVANA0FH0 (rorket @50
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marking function.

Light emitted by the light source device 1218 is guided by the optics molding 1214 to lens 1232
and then to the substrate in use. Light received by the lens is guided by the optics molding 1214 to the image
sensor device 1216. Where there are multiple light sources or image sensors, the optics molding includes beam

30 combineré and splitters and filters as required. The lens is preferably part of the optics molding and the front
molding has an aperture 1233 throngh which light passes from and to the optics molding 1214. The aperture
1233 may be defined by the lack of material or by the provision of material substantially transparent to the
light used by the image sensing device(s) 1216.

The PCB is mounted in slots 1234 in the chassis molding 1204 with the aerial extending in a slot
35 {not shdwn) in the upper surface of the chassis molding 1204. The chassis molding slides into the body
molding and is retained in position by the front molding 1206. The front molding 1206 is a snap fit in the body

RECTIFIED SHEET (Rule 91)
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proCessor chip or chips 1256 and a potentioneter 1257. The potentioneter is
position e under the upper 10 surface of the bo S
connect e%@ﬁg%hexternal slider 1258. The slider 1258 %&Féé’s%%?ﬁ sl ot 1260
of the body. The PCB 1254 includes contact pads 1262 whi ch engage contacts
1146 of the cartridge 1114 to.receive power and to control the printhead
1120. The potentjoneter .is capable of abfUsti n one characteristic of the
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char act er i §Pf% ‘f""ﬁ %d'ﬁ’&’f?dt"f Efaé”c"‘?ﬁ FrisfecwpE™t her the cartridge is a mono
or color cartri dge, the maximumw dth of line possible, etc. The processor
1256 of t heokfoLSkdamirexd can obtain this information fromthe cartridge

and change the relevant attribute of the printhead 1120. The cartridge 1114
may i nclude an aFigeres1 GBL3ghanAPerRI35] aqeprding tocafurtherembadimentef theinyeptiop. Themen hrs
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esentln
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Fi gures 14 and 15 show I n detai | erred arrangepent printhead and

Styl us. i b 49 T Pfhe g aLiph ceposil the i e e k= PE R DR and
as us#8 i n @nhelq carttidgexiy ey othér aftibgler es 5, 6 & S. As such the sane 30 parts
have the sanme reference nunbers. The printhead 1120 is nounted on PCB 1114
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circular in€ ack ort
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between a first and sec er at
controllable.

PRINTHEAD AND STYLUS NiB
Figures 14 and 15 show in detail a preferred arrangement printhead and stylus nib for use in the
cartridge and pen of the present invention and as used in the cartridges of figures 5, 6 & 8. As such the same

30 parts have the same reference numbers.

The printhead 1120 is mounted on PCB 1114 and is received in a recess 1176 in end cap 1126.
Both the printhead and the recess are non-circular too aid in correct orientation. The end cap 1126 includes
four ink galleries 1178 which each exit into the recess 1176 at ink outlets 1180. These outlets communicate
with ink inlets 1182 of printhead 1120.

35 The stylus nib 1118 is mounted in a slot 1184 of nib cap 1152 and held in place by surface 1190 of



positions. In the first position the ink ejection nozzles of the printhead
are covere referably sealed to prevent drying of t t he

pri nt head gvr@l%ﬁ%toess of foreign material or both. In the@éc@r@&hp%smlon
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 m)\7é§_'i n and out relative to the
print head t hebernd esn3jrs, The aptileyered anps d 14§ beas agajppt dand, 115¢gnd, pias fhe sips i Queyprds; The,
under no | oadrofpdrtioss 11861 b the eytis@iddedrctidrdn aass peetionibst therbatiyortiof 1188 haspdiai fortion
and when the ;5§\ %ﬁ bR vd- SurflQRIRSEET oI Capper is in the second position.
The capper IZI Ty H%(‘:’orporate an SJH/ off switch for the printhead 1120,
so.the pri nt head cane@muymameru&eswhme whidk e@@fOeliquel§ alofig the iR sGr@EOMG!. The
operat i Vg pO?#t 1123 u§csgrotawéé%ne?‘i/l§3 Ale 9&?{:(&% v %rbtetkv% t("ﬁ)st %%&o@d%et?& veS€

the capper a or t re no novenent o
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to be ejected fromthe printhead. The | ayers 1302, 1304 and 1308 need not
be the sane material as the |layer 1306 or even a sem conductor but by
using t A& sarmmwmmwmoawpwwprobl ens with material interfaces.
Further, by using 28, SeRleARMGEBlecdlRl 1k Rhnulel 11 sha GRRPABERL Sobl £l 1§ e

assenbly may be manuract ure usi ng sem cohduct or rication tec ues.
The pri nt head® 24 Jtriuises The, grintiepd 112, isognsassembly of fopr dayers i13R. 1304 c13P% Andg30% cfe
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of ink gpection devices 13 IS connected the sane 1 nk 1nlet
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centers. (Is thee " jectio

Govi cee 1570 P Pl et 1Eh, LSRN poldfor v Bt ailas ugy 3pE e &

prl nt head, at semicanduetor bt byofsinghe sai¢ matgrial onpavoidpprptdanis dvitiewiaterilinterfapes. Fagtheh by using
"lines" 268f | NdsmiSdnBeelor Biteriall Y hiC EmpdndntOthé BifireiSse By RayOtie hatiicnited @kinglmiconductor

Simlarly the{abncﬂ?)(zeéﬂ% Jore or | ess than four ink inlets 1182. 35

Preferably there are a equal nunber of lines for each ink inlet 1182. If a

Si %I e i n][< | Is used mphh&a&ﬁrzﬁﬁakdﬂemi ARt 1192kand Mé ﬂi}ﬁgﬂ%ﬁﬂw@}nﬁl}gg;in £g4dahto

‘nunbers o I 1 5 - 14

The | ayer 130 ?’ensé" ueace'sc’? Wh’?d a'B‘%Tlé Toets ’hm&'ﬁg 5 i \/\Ee'?"em %7 & pr f;ﬁ g PR u‘r?rb%g'

sets of el ectfplpr@a'pdlal line of ink ejection devices 1310 is connected to the same mk inlet. Ink ejection dev1ces

30 connected to the same ink inlet constitute a set of ink ejection devices. The ink ejection devices 1310 are
arranged on alternate sides of a radial line, which results in closer radial spacing of their centers.(Is there any
other reason?). The twelve “lines” of ink ejection devices 1310 are arranged symmetrically about the center
1300 of the printhead, at a spacing of 30°. It will be appreciated that the number of “lines” of ink ejection
devices 1310 may be more or less than 12. Similarly there may be more or less than four ink inlets .1182.

356 Preferably there are an equal number of lines for each ink inlet 1182. If a single ink is used in the cartridge the
ink inlets need not feed equal numbers of “lines” of ink ejection devices.



control contacts 1312. For clarity only four contacts are shown; it wll
be. appre hat there may be nore, depending on t f

di fferenﬁ@ﬁ)\?@?}ol nks used and t he degree of control dets}?r e’l\m’@feﬁjeach

i ndi vidual 1ink ejection device 1310 and other requirenments. The printhead
I's mounted on the PCB 1114 by bonding the 5 tab onto the PCB 1114. The

el ectrical contacts 1312 engage correspéﬁdl ng contacts (not shown? on the ’
PCB 1114. The | cipefayer 3806 inchdes adais it on Yhigh thefe 3 arevidgd ¢ pfmberf 5oy Hlee@ct i on
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n terial
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1326. These }\Rdsndafa SRtdkcSH-aaual | y about the circunference and engage in
correspondi ng

The capper is substantially planar with cight legs 1322 extending downwards from the periphery of

35 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



slots 1328 forned in the peripheral edge of the upper surface 1329 of the
upper layer 1308. The slots are rectangular with rounded inner corners.
The i nner NQPMAP01330 of the slots 1328 and the inner suPEHABINNOIZS of WO
01/ 30590 PCT/ AU0O0/ 01278 -15:the |l egs nay 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 esd&wial. In the enbodi nent shown
each face of s meytrgoimtdudceMereddn e plidit8d’ Exditert1 BO030 didsin ét@utrmg&semd- @iateadot
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interleaved. In conventional printers the ink ejection devices are arranged
in parallel rows and so all the different inks may be supplied to each row
fromeither cﬂﬂlmmlmﬁoﬁwvhe row In a radi al arrangerrent thi S is not
possi bl e. The rear urfn d? mllka ec’éo 1{%(32 |s \ﬁlag our
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the layer 130@&%&9@ lﬂﬁ?bé s%[:ed% &&Vr% from either or both ends of the row. In a radial arrangement this is

not possible.

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

30 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

35 three lines of ink ejection devices need to receive ink from the same ink inlet. Referring to figure 21 a first set
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pot ent i omet &pedotet e apprecl a other color control nodels may
be used. Instead ﬁfwﬁpﬂgﬁpfeQLtLdﬂﬁoth@yol&h&ml models may be used. Instead of controlling HSV the

potentiometers may control Red, Green, & Blue (RGB) attributes 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
30 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, préferably 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
35 values. The control button 1426 is operable to place the pen in a “select” mode, whereby the buttons 1428 and
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Net page sensi ng
Netpage sensing

25 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

30 27 may be provided with a rainbow of pre defined colors 1512 for use with the pen. The card also includes an
area 1514 for setting the brightness of the color and an area 1516 for selecting a line width and/or style.

The sensor package 1454 may be capable of detecting and decoding netpage tags as described in
our earlier application PCT/AUQ0/Q0569 (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

35
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25 Figure 26 shows a pen 1450 having a four color ink cartridge 1114 and a
pen body_1452. The pen body incorporates the sensor S’Ckég’% Pé54 descri bed
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. current color/texture for drawing/painting

25 . 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
30 . pen status (power, communication with printer, etc.)

b €ITOr messages

Sensing with sensor at top of pen



20 The color card may al so include areas which allow the user to set any
ot her attr|bute f the line printed, such as line type th. The
di spl ay naw(bg 8d to di spl ay nodal, selection, and stat{gll/‘#lﬁﬁ(?ﬂ?gtlon,

i ncl udi ng: node nane current col or/text ure for draw ng/painting 25

current line wdth for drawing current brush for painting first few words
of current text selection image fragmet-of current I mage sel ection URI

of hyperlink sel BeresdhoR shpuga g‘tndﬂ%“c(“ﬁ’ﬂ&k‘?eplacéﬂmﬁ?%t“?‘ Grtrige M4 pthe Btrer |
etc.) er bedy 147 FSladbe Sn dpadaABieigr davitel 14 BlaNBsasp chd. Thofen bddy retnde\Ocdlit disiidy Q876

PCT/ AUGT 047 %ontrollb% tﬁ A a?)a} £d §o3m§ fi&&l o8 it b4 ﬁrsﬂ 1‘1%' 1'4511 ) B with o

repl aceabl e four I nk ¢ . e pen I ncl udes an
opti cal seFf@B‘?“e’cFé\Fl% 9"%4?72? The ‘?“P@) Z)‘b'“@‘l‘?ﬁ a SWE""“&"IH °%H>‘7°’?"1‘fd’l’°ﬂ'ﬁ’é‘§“1’&b'%6f | or
di spl &y 14?tﬁnng anthaln@dat sfablob (o bber aftvibaBs) stiydes AT FICRYinchdel oant pelk 1483tforon ar e

mounted ong (1£ %)ith 'fi:g%o it Pads BPQ.Q tu&%ﬁnr%et 2 andCQPIeEeWulg%w& R cfronfirlg] oS

1479. The c anount _of non vol atil e menor

capabl e of P’H‘“@‘E“o‘r‘?%&"’é""é‘?‘iﬂf"l‘“ Hﬂﬁi’fé‘i‘“ﬁ‘fd °(‘36F"(‘5?“d€ GP 18P y&ich epgasrs i caniasts é‘&‘rrpl es.
The PCB i neiowtjes tpofirétcROB. Pael BCHABL prbdded fe Gast RE tamfictwing and fengkoPlBamty pads of

the ink ca&,to{;mgg@w%;ﬂc@@gm;@&e,t;,g{,g@d ving power and controlling the
printhead 1120. The sensor device 1474 is nounted on a second PCB 1483

whi chitengages W The sedsiidagded474n@ludes  kinssis)molding 148d. ThismBidinPEicated e réctsBi tr €
provi ded f gfrRAREorHe pdibBs 3 s Hia Isﬁwm@@ ﬂaed%mk B pfdA¥ed Bfimaddls Q¥ Ei35H10N

whi ch all conponents are nounted he sensor device 1474 | ncludes a
chassi s moPHPAR)nE Ay yisidlgrhla %fed‘l"hﬁs‘? & PElEable R PR PIRIoFEPIRE QUETPoirh e of g nal
end of thesgp@msmpbhusdnd is in a substantlally fixed position. There is
provi ded an |nage sensor capabl e of sanpling anghvisible col or. The sensor

1486 is pr ef er ab/fye mpldined48gincudss agesyst Ype in @‘Fﬂa’f’l fovemenhgwitey 149G Fhisswitdhensor s
may b¥b us edh. sanblvieherbbtetéen ghe IrbBlingi and: thel HEB 1483 roe Gubisis the 4B8e sensoxViBE I3 mosntddoTiat ed a

novenent sWik h4964’s9f.9m1T,mpsn ﬁmstcmd by 2 cdrpreRAD M CHREL REEiNER%. bR, ildladi,ng and
t he PCB 14E=§ﬁ?n whi The  switch 1490 S

nsor
nor el 1y o0 Bh Bt T S Bipe £ 258 S Pen 1P e KCP A s g 4552,
whi ch i ncl indiedes astanﬂ-eﬁﬁsnglmmo prentdlieiladaldP4contasting aceneratly pliver sehschteoifight Eneerspien and

bears agai fgf 14608 PG&uJeﬂr&?ectedTmo D ofht, | mge om&ge sehs&cm\d Q‘ﬁe Iehs %Ioﬁmgh@i tna,r taeng
1496 é(g preven :olﬂ ens 14124 contact i gj ogg aqar S § a
Li ght“ent P?ssf“ln‘% FBBH COTHEFNE fieFieh ap é’ B4/ ?"é%imé” '6' % Hwed3r i s°? i ne or
| mage sens ¢he cdmpegsive Torre the ewitsh vreds the molding) B2 eueprdp e
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 printeh may be
selected from the stored colors by use of the control button 1478. The selected color is displayed on the color
25 display. It is also possible to sample and store custom colors in the memory using the image sensing devicc
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 control button 1478 to select one of the stored
30 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 1474 to store the sampled color in memory, preferably within a

preset time, such as 5 seconds. If the button is not pressed the color is treated as a “temporary” color and is not

stored. The memory may only be capable of storing a small number of colors, such as 5 or 10; storing more

35 colors may be possible but makes selection of the desired color more difficult to the user. Where the memory
has reached capacity, the pen may implement one of a number of schemes for deleting a stored color to make

space for the new color. Deletion may be of the oldest color stored, the color ieast recently used, the color
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state fr to closed. On release of the conpress he switch.
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one physmal1 nory device). Afirst menory may be used to store "favorite”
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th
which it 9 Pfﬁ‘?"?y’t“ﬁ‘éb g&?’r“?ﬁ‘f‘fsi?sg‘e?"g% 1§§ seenfnco?n“ “Fr?n ﬁ%ﬂes ear‘fﬁ a second node
for sel ectt igthe i just davre ahedpisr issnst 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 sets. The attribute sets may be colors,
30 line widths, line styles or any other characteristic which may be changed, or a combination of such
characteristics. The pen may have a number of groups of attribute sets, such that a first group allows color
selection, a second group allows line style selection and a third group allows line width selection, for example.
Selecting the appropriate group to modify may be achieved using the control button 1504. Alternatively one

may cycle through all members of all groups sequentially.



15 attributes. The pen is normally in the first node and is set in the
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i mageoyi a dither gg kglt Ievel CWY or CWK. The stylus can be programmed to
.10 produce any col textured continuous |ine or paint stroke. The rate
of printing is dict at edorbanﬁeh@at,mg;gm&ﬁmmovenent of the roller relative to
t he page. This can be determined in several ways, e.g. fromthe actual
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detecting novenent in_the sa ;/ a
Nib shape (2D shape, 3D shape orientation)

Determines stroke width
30 Determines “cap” and corner shapes
Varying style with
Time (speed)

Stroke width



second- generation optical nouse, or by sensing and decoding the map of a
sel f - mappwog1/sessd ace. The stylus can al so be sw tched igtgaipmFRr Ki N9
node, obviating the need for both.marking and 15 non-marking nibs. The
user can load virtual colors, textures and line styles into the universal
pen fromprinted palettes.. The styl E?_%gan optionally indicate its current
settings via an LCD or L ity (a1 E ECTS The pen of the present :
invention is capable of many varied stroke effects. Sonme, such as color and
20 line w dth are i rsgperuding orafatib) e and position. O hers, such as
printing a dotted line a re dependant on tine and or relative position of
the pen. The figures 9 &RedeaBlageli nent optionally includes an accel eroneter
array. This array nmay beg used to _derive the relative position of the pen
as it noves over a substr%{’f%’". IS a dot - dash line may be drawn with
equak | ength dashes desp'bflsf1 M@ iations in pen speed. Many other effects are
al so possible, these inc u'éil ng: 25 Stroke style Color texture (flat,
i mge, procedural) OpacRtidbotvestdrsir € (fl at, inamge, procedural) N b shape
(2D shape, 3D shape, orientation) Determ nes stroke wi dth 30 Determ nes
"cap" and corner shapes “Magepésiy style with Tinme (speed) Stroke width WO
01/ 30590 PCT/ AUO0/ 01278, -22- Opacity (airbrush) Space (including
orientation) ‘Revea{‘°°3‘|°ﬁage "Checkered paint" 5 Dashed |ine Rainbow
colors "lmage hose" Loggigon On/off 10 Specific style/current style
Tilt

10 Specific style/current style

Tilt
3D nib shape
Force (“pressure™)
Stroke width
15 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
Layeriné (stroke on canvas and stroke on stroke)
20 _ Diffusion |
Viscosity
Mixing
Kubelka-Munk color model
Simulated lighting
25 Light source direction and color
Color physics of media
Layering topography
Examples

Pen



3D nib shape Force ("pressure') Stroke width 15 Opacity (airbrush)

Si mul at ed physics of nib, ink, paper, brush, paint and canvas Transfer of
i nk/ pai nt WQAK3AI98/ br ush to paper/canvas Striated brush HEWAI0123%er i ng
(stroke on canvas and stroke on stroke) 20 Diffusion Viscosity M xing
Kubel ka- Munk col or nodel Sinmulated |ighting 25 Light source direction and
color Col or physics of nmedia Layering@3-opography Exanples Pen WO 01/ 30590
PCT/ AU00/ 01278 -23- Bmdipeipoi Nt Cal | i graphy Pencil Graphite 5 Color
Charcoal GO paint Water color Crayon 10 Pastel In this regard
reference is nmade to dealisepyl i er applications USSN 09/ 112, 777 (docket no.
ART24), USSN 09/112, §P97,(docket No ART30), USSN 09/113, 091 (docket no.
ART47) and USSN 09/11 Bl (docket no. ART52). MOTI ON SENSI NG

Graphite
5 Color
Charcoal
Oil paint
‘Water color
Crayon
10 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).

MOTION SENSING

15 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 nétpage
20 functionality —it is capable of detecting and decoding invisible tags printed on a substrate. This netpage
functionality provides the pen with the ability to fix its position on a netpage encoded substrate absolutely (and
thus absolutely within a stroke) using the absolute positioning encoded in the tags. Alternatively the pen may
rely on the grid based layout of the tags to provide absolute positioning within the stroke without decoding the
tags. Absolute positioning within the stroke may be achieved using other means, such as imaging the surface
25 of the substrate and using the texture of the substrate to detect movement. '

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

30 “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.



15 The enbodi nent of figures 9 & 10 optionally includes an accel eroneter.
Thi s acceiveroanwder may be used to provide rel ative notp@fiaveoni2rs )
sensing/ positioning wwthin a pen stroke or a nunber of strokes. This notion
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strokes. Relative notion sensing may_dg. achi eved by other neans , such as
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appropriate software it is possible to control the attributes of the

mar k5Ng dsvibGBiok OM a net page application. For exanple, the user may pick
a color, a palette of colors, nib styles or line styles and downl oad these
into the pen's Wﬁﬂwyﬂvmﬁe”ﬂﬁ%‘p’ﬁféb@étﬁ% refppefice dmigigieyrs metking devies: ibig tolbgcat i on;
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not limted to colo ine_ w i ne nicati on of the pen
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tenporary or permanent wred connection. A tenporary wired connection may

be useful for J@mm\rﬂbonaﬁ béemdfsf:r%\gpéeﬁr@ce to a preferred @embodiment and number of

specific altemative embodiments. However, it will be appreciated by those skilled in the relevant fields that a

number of other embodiments, differing from those specifically described, will also fall within the spirit and

- scope of the present invention. Accordingly, it will be understood that the invention is not intended to be

30 limited to the specific embodiments described in the present specification, including documents incorporated
by cross-reference as appropriate. The scope of the invention is only limited by the attached claims.



15 CONCLUSI ON Wil st the invention has been described with reference to ink
jet type marking devices, it is to be understood that the invention is not
limted toWORI30EA0 t ype devi ces or devices which deposit PeEFAVAI2T8nt 0 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 chamgpgpabl e el enents of a substrate. For
a 20 better understanding of electronically active inks, reference is nmade
to US Patents. 6,017,584, 6,124,851, CBAMS30, 839, 6,120,588, 6,118,426 and
6,067,185, all assigned to E Ink Corporation, the contents of which are

i ncluded herein by reference. It wll be appreciated that whilst the

embodi nent g desck phefnaAE fmAfhyaehBGh erad REFAL o R th@ LY Afaceie b

i nvention, ;sonme or  all e features disclosed in two .or nore different
enbodinentg“ﬁﬁ?“ﬁ@“@&ﬁﬂ”ﬁ&%ﬂ“?%“FH%EF%@V? H&dﬂFgggﬂFp?HW@ﬂ?$%ﬁ“H *Been
descriSbed wherdby & wéramap modify the atdeappfetritned enbodi nent and nunber of specific
alternative enbodi nrents. However, it will be appreciated by those skilled
in the relevant fields that a nunber of other enbodinents, differing from

t hose specifi cal i . i thi ifq cope
of the pr e%’e nt |’ir‘1ﬁ\é gﬁ?fgc%hpﬁg%%érm I n‘&?ﬁ?‘gfa%eai\b\%lwdg Hel!lsgtr’]'%gfd g’ts %Séi%sh‘gn?q?%é

i nventi on putom@etleastoptidegand gt lese ompgontolukts t o t he specific enbodi nents
described in the present specification, including docunents incorporated

by cross-reference as appropriate. The scope of the invention is only
|imiteyl bysthe aieed\ehais! 14n8%in oV QeQidkBOARRGHiAWIG LOHRTR infordiRton felalgMS 1.
A pen incluq%ng atnarqug devi ce and operative to mark a visible path onto
a surface, X1 HAIRI NG ““Devi ce el ectronically controllable to change at

| east one attribute of the path, the pen including a user interface 5
whereby a user may nodify the at | east one attribute. 2. The pen of claim1l
wher ei n t he. user Thepénf f1sima firthe indiddhs aadembrg &8 Storiap diffgént @B pf Or at | east one
control button or at |east one slider and at |east one control button. 10
3. The penagbueyalesn 1 wherein the user interface includes a display for
displﬂying information relating to the at |east one attribute. 4. The pen
of cldaim1 further including a menory for storing different sets of

attribute val UeSThe_Jpéaéclﬁ%ﬂ%h&&ﬁ‘m%nﬂﬁlo%ﬂlééé?ﬁn{eﬁiefheﬁﬁl@seg&'méal’toﬁéﬂﬁm. at

| east one user defined set of at |east one attribute. . The pen of claim
4 wherein the user interface is operable to cycle through the stored sets

of at least one attribute. 20
6. The pen of claim 4 wherein the user interface is operable to cycle through the stored sets of at least

one attribute.
20

7. The pen of claim 4 wherein the stored sets of at least one attribute are cycled by sequentially
depositing paths of ink.

8. The pen of claim 4 wherein the stored scts of at least one attribute are cycled by sequentially
25 displaying information on a display.

9. The pen of claim 1 further including at least one sensing device for sensing images or colors or both

and for modifying at least one attribute based on the sensed image or color.

30 10. The pen of claim 9 further including a memory for storing at least one vser defined set of at least

one attribute and wherein a user defined set includes attributes derived from an image or color sensed by the
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7. The pen of claim4 wherein the stored sets of at |east one attribute are
cycled by, s tially depositing paths of ink. 8. Th 8(9{) laim4
wherein mﬁgﬁﬁed sets of at |east one attribute are cycﬁIEI 1278
sequentially 25 displaying information on a display. 9. The pen of claim1l
further including at | east one sensing device for sensing imges or colors
or both and for nodifying at |east - attribute based on the sensed inage
or col orsen@gdevige. The pen of claim 9 further including a nmenory for storing
at | east one user defined set of at |least one attribute and wherein a user
defined set includes attributes derived froman i nmage or col or sensed by

the --- I.” "~ "Thej pen of clhih b Iwhére“ &é &l al bkt ol'né df akI)_ a‘ui' Jiflseﬂsgd&ﬂcm (,Q}Jal)lSQf':__i,&Qng

PCT/ A 01278 - sens i ce. he pen of claim9 wherein the or
at | east“’BPFé'“F)'Fd"& fﬂ"‘ﬁ‘?a&l’ T"?g%?mé‘@ﬁsw devices is capabl e of sensing images
mcl*dl ng coded data relating to attributes. 5 12. The pen of claim 11

fur i ncluding a decoder to decode the coded data and to change at | east
one att fg but emeaenroeammsmeﬁnamg slesaueiasidect fie coddd dad iné topRangent lesdons m |
further qﬁltu_lgllreg rf(ﬁrmxegr 4 0r receiving commands from an external

control SOUTICE, "at. Teast one attribute bei ng changed in response to
said received commands. 14. The pen of claimi including a position sensing
device or a notion sensing device or both and at |east one attribute is
dependant3.on t The peredf alaim/kefuosindiding 2 adceiveh for fseeiying comemands|framiay extesislcenirobf  t he
PeEMEr  blufle, ach@st bR arftiR bR thddfed & rdpdikelto 3MAQdcicB caidmalaRast one attribute |

i ncludes marking or not marking. 16.. The pen of claim1 further including
a non marking stylus nib. 17. The pen of claim 1l wherein the marking device
is part of a.user replaceable cartridge. 20 is. The pen of im17

fur bher hc ucTimgeTad SHE FIBHas A PRI SPRET P GHIE R e boF PG

r el at i ng leasbone atribhteia dperdimeonalietrelatioe Hogition bOthe pEi the prlativegpeeddf the pan dbothher ei n t he
function of the user interface is at |east partially dependent on 25

information derived fromthe cartridge. Il 11111 L ji~iiijiii

16 15. The pen of claim 1 wherein at least one attribute includes marking or not marking.
16. The pen of claim 1 further including a non marking stylus nib.
17. The pen of claim 1 wherein the marking device is part of a user replaceable cartridge.

20
18. The pen of claim 17 further including means for deriving information from the cartridge relating to
at least one attribute.
19. The pen of claim 18 wherein the function of the user interface is at least partially dependent on

25 information derived from the cartridge.
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