-1- CARTRI DGE FOR AN ELECTRONI C PEN FI ELD OF

I NVENTI ON The present invention relates to inplenents
for placing markings, such as witing and draw ngs, on
substrates, and nore particularly to devices capable
of placing markings with sel ectabl e characteristics,
such as' color, line width, and style. Marking

i ncl udes the deposition of material, such as ink or
toner, or the nodification of the substrate itself,
such as by thermal or electrostatic nmeans. CO PENDI NG
APPLI CATI ONS Vari ous net hods, systens and apparat us
rel ating to theARFRIDGEIFORMN EDEGTRONISHPENed in the
followi ng co-pending applications filed by the

EIBPOE NVENTRIN assi gnee of the present invention
simul taneously with the present invention:

PCT/ AU@Og2it@ntioPHtA ) B7r3rorofor FETE AaGmE) #2188 writing and drawings, on
su@gésﬂmogjp&%aﬂarﬁ gdemmggﬁalacing QIA(&JQ&E Qele?B6le characteristics, such as
co ‘gxeﬁ%ag%% Marﬁc’%ﬁi%%{? é&%gsgfén E%eﬁipl_%%%%%ggﬁlwnen or the modification

of PETb A0, 2N 85 byFETaNCRHO$RR TheanRCT/ AUOD/ 01285,
PCT/ AUOO/ 01284 and PCT/ AUQO/ 01283. The di scl osures of

t hese co-pendi applications are incorporated herein
C%'{/DE@PWPFPHC&T&%E%. Vari ous nethods, systens and

gp pa{aa&uy g.etﬁoqL, ?}Eieﬂ%n? ?ppgr_&ﬁs RERS BNe pbe_@ééﬁﬁuejltfalﬁ] gr@ﬂitﬁ:_losed in the following
I SClosed.l n e ollL.owm nNng . COo-pendl n a 1.C 1 oNn .
co PGB B S BI CENBT TGS EhE ST PRoB Ba By vt thepresn
investipgnt i on on 15 Sept enber 2000: PCT/ AU00/ 01108,
PCHNARR/O 2351 PePRGooRrF 7o AU b A ks, pERA UGS OB LS00 276,

t hese co-pendin aé)OpI i cations are incorporated herein
by PE7 G080 PEG PORaE M s Al T Bl ooz,
appFarat060e e, aCT/AgO0I02 81 hEC THHESQ 78, IPOV/ANDI/OINS 7aPET/AU00/01285,
di %gﬂb%% iz&&ﬁ‘ﬁ?lf/%do%%sﬂg co- pendi ng applications
file y tlhe app

i i cant or assignee of the present
The disrlostrssohthsmcoending ARliogeny 2re insgorasdderip byrgps reference.
PCT/ Atdteds QRRESB, syskmd Al 200 afing P Ed prévkld @ @OdhGE:, disclosed in the following

CO-E%/PQ%%%% gge:d bﬁ@%r%/oog 9%5@?Eeptj§%re/A cl)rgr%glgn"" on 15 September 2000:

PUBETHORUCKS. BOT 680/ PEPAm RS DPP/PEL11-PCT/ AUCT 00774,
ThPGEEA AR O 8T BT AMIREHD 6ré FoorpordlG TSI QOEEknce.

R LA 810 AR s st
coPEFingpeAE0TEE! by e APEPNRUDSETO e PEFE! iphetien el ws 290:
tb heee/at0o/mesi mgrmpd\x/@oq&i, | @QS/ABD@0076IG OIPRDABLEE760ET @TIVAU00/00759,
Yy S er rLou S
ARSI BRI TR MMy, KRBT rosutmoors
di SETAEBUOTEE, t NRCHAVIONTAg PEBASEHONTAY aPpET/ACEIEHECI/AU00/00776,
fi ledabyo/doney, aRRTIWEANI 7R, 283/AB0OR76S, PREARIGHONT PCT/AU00/00772,

Y 0 £ e ST e
Th$IEloAIE OF iBRSGRDending applications are incorporated herein by cross-reference.

Various methods, systems and apparatus relating to the present invention are disclosed in the following
co-pending applications filed by the applicant or assignee of the present invention on 24 May 2000:
PCT/AUG0/00518, PCT/AU00/00519, PCT/AUCO/A0520, PCT/AU00/00521, PCT/AUC0/00522,
PCT/AU00/00523, PCT/AU00/00524, PCT/AU00/00525, PCT/AUG0/00526, PCT/AU00/40527,
PCT/AU00/00528, PCT/AU00/00529, PCT/ATI00/00530, PCT/AU00/00531, PCT/AU00/00532,
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PCT/ AUOO/ 00523, PCT/ AUO0/ 00524, PCT/ AUOQO 00525,

PCT/ AUOO 00526, PCT/ AUOO/ 00527, PCT/ AUOQO 00528,
PCT/ AUOO 00529, PCT/ AUOO/ 00530, PCT/ AUOCO 00531,

PCT/ AUOO/ 00532, UP08-SG -2- PCT/ AUOQ 00533,

PCT/ AUOQ 00534, PCT/ AUO0/ 00535, PCT/ AUOO 00536,

PCT/ AUOQO 00537, PCT/ AUOCO 005 8, PCT/ AUOO/ 00539,
PCT/ AUOCO 00540, PCT/ AUOCO 00541, PCT/ AUOCO 00542,

PCT/ AUOQ 00543, PCT/ AUO0/ 00544, PCT/ AUOQO 00545,

PCT/ AU0O0/ 00547, PCT/ AUD0/ 00546, PCT/ AUOO/ 00554,

rcRGU0s0E02, 0BA600/006H, M0 DRBHT, PCPATIHAWIBEY, B0 EB)0/00537,

T

POBEHONORTA}. 00 5657 AUSEAISALIOOPGESE 80/ 005¢5T/ ABGD/AD0HRF47,  PCT/AU0/00546,
pRAT0ALESY, 00 5G9 AUB6/dsA4)00/rR06R0/00sPCT/ AJDAU0OEEE8,  PCT/AU00/00559,

PG oo 74 OB ooy oL Adg B,  erauooonse

POP@TIONES. 00 PLT/AUDEIY5AR.J0 0 /PO SEY/0036TT/ ADCTIADOHFI68,  PCT/AU00/00569,
pctaliodblses, 00584 A UB6AdsANIOO Q800 0352/ AUSDARRSER73,  PCT/AU00/00574,

AL AR 0% B A O ST ARG o

PCRETIOAUBEY, 00 3 T/AURBIFAMUOBCTAERR005FICT/ ROTGAOOBSE7,  PCI/AU00/00588,

PC’?QEUOW 88%%5/AIBWJSWP@9§%@/0£§§T / AL#@QAQ]%(’:SB}%E% PCT/AU00/00591,

POEEHPXEGH- ooé’f'f“‘-‘?i’(&%aﬁ sclpgg’f\“8@°°6?5 't hé§& A 0’?308 di n§CT’AU°°/°°597’
PCAPYLI0D/0ES, BOTAHDIE00S FCRITHAINaNeH 7 HEPETAUBY0051 1.

ThE 51&?0§ur55%¥' tﬁgsf&cp%ndmg %%Mmcwaﬁe% rﬂ&re]g B@Mspgfeﬁzﬂtg

ting 1 nmplements such as pens and pencils are
Brelatlvely static devices in relation to the
istics of the marking that they produce. A

Penci dumedt QlHan@' ald %tm@ aanleiﬁe)ﬁ@ Gucd &F pgﬁ REd ?«Jn&hﬁ aﬂar&atﬁlely static devices in

R B e T TRAPEIR T REVBT iR 5 P ey b
sinpfp diprking ppint @blﬁgti@p:tsﬁpaﬁmbly cqilgpﬂf hrolammlit The mdrkiag yomt of a pen cannot be modified
othgfqunfb!y %@Faéegl&t afa aB;Hﬁodﬁﬁﬁfoﬁlgtttﬁerchﬁsc{eﬁﬁlcmf nﬂlﬂﬁlgt:»' Iﬁg@re%ﬁifﬁe user changing

? he use i,ng_ the orie tion,of
the taélﬁré?]ftthe @ngnea}, }hégirei%a% o&mom ﬁ;gjﬁF tgﬁa aqpheél t(f @F ggstrate ‘Whilst some
balm;ypd peaglart avalldve veth bsittiplateparatdibaririgges, Sipremertinprbvideyiyeusgrenid the ability to

sel@cE ? pa@%@lhnj d@ﬂ* %eé%sL &cmbllotr Ilsrbl'ogldeﬁﬁgqrsa)taﬁte CaHrilige | &i&@ﬁ a El;ﬂﬁl ErfRe number of

provide the user wth the ability select a
°°1BréP”P‘Fferfly§FPf&%‘F%‘J}’pr"‘B@eause each color is pr OVI ded by a
separate cartridge, there is a limt on the nunber of

%kﬁ? i be practically provided. SUMVARY OF
S% Igw\/f%ﬁr@attenpt to provide a witing or

mar Kiingn dtteqit empervide wiviithig bnearlegseglenstd vith ingreast il ri@peasdnt invention, in
oné B8 %rgno&m?depa pteQ)?a peﬁ‘tg% fgr%rp@ﬂ maﬁcﬁ}é'a‘jﬁjeﬁyﬁ%gm%d & an alternative to a

cart or a pen iIncluding an iInkjet” type printhead
corg i B PP LR PED & A TEORPBTANO L e Eﬂﬂ”ﬁ%ﬁ‘. tblepporg variation of
and0@4er OnirPl@Re thk charkbr&isiids OfMheShatiing®iada Bs dofpdredtto doyp@Rional pens and pencils.

print head enables nore variation of and easier

cont rigk inyentien dieeprayies moe briosstt forys a pén indheslinga mieiking slevingded operative to
mafS: viBIEREh 6o § Qrescd MeRLdnR Bdice PEASHAMNLoREMSMI 16 change at least one attribute of

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

Accordingly, in one broad form, the invention also provides a cartridge for a pen, the cartridge

including a marking device and operative to mark a visible path onto a surface, the marking device electronically
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The invention al so provides, in one broad form a pen
i ncl uding a marking device and operative to nmark a
visible path onto a surface, the marking device
electronically controllable to change at | east one
attribute of the path, the pen including a user
interface whereby a user may podify the at |east one
attribute. The marking device“may be integral with the
pen or may be part of a user replaceable cartridge.
Accordingly, in one broad form the invention al so
conBbIRVIE BRBangk £ RLs! dnb Slgidutd sMihedaten, the cartridge
i ncluding a marki ng device and operative to nark a
Vi si hhepepat the omtidee anag incldeceon tmbrkingratylisinfbg Tiepestylug ib is preferably movable
alofé ae[%& agplleﬁé\le 1/the Hﬁg%e gtﬁty 03pen C/Q{ékﬁtmeﬂ' ﬁl@ Ltﬁustrﬁ’o Iﬁet}%@ @ed ah the preferred

east one attribute of | bpenorbLEe ‘b may be vart of
forra ghe s e maRkipe PsYice &gl Boﬂapﬂﬁcs’ﬁa }‘Fﬁrr’RH HEHOE EIEES OHj 1 SRR may be part o
the pényshdiie mdrlbing dBviRpet endbpogsbhonailidee al ong a first axis
relative to the cartridge body or pen. Aternatively
t he dtnphitis serisdy whiglysehyes tha rdesiye pasifiont dfghe pylasfrdly praxdorcefsgsgqwhich senses the
co %l@&&&e%ﬁph@cﬂq tﬂgﬁf/lm g mdﬁﬂﬁ' rﬁa@ b@ﬁr&l&ﬂ)tﬂﬂe fAfFdhatiQf serBed S be used merely
to tr eﬁle 8 m%)téeﬁlceg%&tr fE (g% a.%o r% usgd 0. antrul an a rlkgut?af\{he pgth eros:ted

evi ce par

di s p%‘%ﬁ%ﬁ swifdh S’lé}J bg gﬁned é aHO b Etatcoﬁl)o§ &Hs%@ of Pﬁ@% ﬁll.ﬂ'l ;ﬁ)@éagt?rﬁmed amount of

the relative tion of égeus nib, or a force
mosgyR §F the v Rib g@ﬁ@@ng ﬁfé“"feé’b”ﬁﬁ PRlclepygrd FIPRISSS A5Ci 0l ogs pib-

:: Efe or % c&gﬁespé%fer%& 1n(%ugggi 52 epgmﬁgevwf: movaﬁe be;[ween an OHen position, in which
the mamlh@adw:gayeﬂewmtrek mhecnurf@@fan@clqsqd prgtipn & ‘%shkti@ cgpges @loghg the printhead from
depggﬁ}ltgml an attribute of t he pat h deposited. An on/off

switch may be turned to an "on" state upon sensing of

nor e I hapre@rrdaria@aiaiicat iping @elica rapHa tboofan axioheensthe gpbn :tnh elosed positions.
Pre eraﬁ% Hns mov&pmegt is a%ﬂgje(!l lgg\/q'ltolv%nt%? g@ﬁl% han a pr edet er m ned

essive force to the sty us ni The mar ki ng

devi gga Blreﬁfrc%ré}@bdfménpfﬁérb' @easstyﬂls Cﬁ&pﬂivﬁl& dl’&lglacfﬁst Bﬂélﬁbdhﬂncludes a slot or
bet ween an g(L| on

groavgﬁzstgrfdtng atn?zhe atl é‘)t I’t? 51% grst agﬁ dAL gapglp%dew&p 18 (r)nsolm{teed In frcqg Xf the marking
dewivh iaghis tdtrgabic apypies sdodnd @kis pardilel tp the @ESh@feﬁdDefwegmn o@@pagré plt)qechg)smorl The

caplpllﬂg devfc@m&lmﬁs B £f el Sl 0Nt BV FRPILY ehotlBMikt GLthE Qf1@tn@Salong the first
about an axis betvveen t he g pen and cl osed positions.

ax‘?jP‘é’Fsé?ea’qui}lgf'?ﬁc§ bR iR 7€ SI8ERRRYYE by novenent of
the Sftr1¥ ca dge orb e {’n% Q?]lulag g I)o%vrelr s%vgceefmg’fgas% ar&n eﬁceI aﬁd ﬂeferably for the
stylus ni \P% ong a first axis I ch 1ncludes a
usesipigtface The RgPerGRHECe ERY 'eqﬁldiismabﬁtba%?m*f’é?feffﬁa?ﬁbb@a%‘?f 900 t o

of -t MR s = e RE e ata rer T helTe Lol iRt ne o o
oneaerit®! qiensl &dr klehgideahetahlensfone stribwediom thxgemeen an open and

cl osed position. The capping device includes an

engadhngariing deiepmantet gioby arirer SBFERERVEHERt bedFO"tdﬁ%‘m*O which the
mafkiny Hdte St al ong the first axis noves the capping

devi ce between the open and cl osed positions. The

car t rwidge cotidgdnprovidgd, ittr cirtide nay powiemoswistile aehesy whigh stores at least data
reldtlﬁ thehb&%ﬁm L6to0d odMibie and preferably for the user

erface. The power source nay be a di sposable

bat t ehy m@king ddvRe bayrgeabl £ iadjdctinytype\Nigthead But@eed maridgpedevices may be

use |ds provided, the cartridge preferably includes an

€l ectrical input for receiving at | east

The invention in a further embodiment provides a pen including a marking device and operative to

mark a visible path onto a surface, the marking device electronically controllable to change at least one attribute of
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one control signal for changing the at |east one
attribute fromthe pen. The marking device nay act
onto the surface or a transfer device nay be provided
onto which the nmarking device acts. Wiere a cartridge
is provided, the cartridge may include non volatile
menory which stores at |east gata relating to the
nmodi fiable attribute or attributes. The marking device
is preferably an ink ejection type printhead but other
mar ki ng devices may be wused. The invention in a
thefphtﬁ ttiﬂ:@:lén ﬁﬂtﬂﬂ@hm&ﬂ tnteBh@ WhEl@S a AseP@sy thdlily di€lit Mgst aneMBiidateGhd at least one
erativ bo{mrk a visible path onto a

se“%“ﬁﬁ'%‘é‘%efar S'f”ﬁ HEFkT ™ Coeloaew Ce el ectronically
cont ' Ilelas@Me %tr‘bgte &W%diﬁtﬁd ﬂ)a%%ﬂ thQ&ﬁse@&rIaée' opwio@ of
UP08- SG -4- the path, the pen including a user

inte r’ﬁh@ﬁ@ PREILE hﬁélu@es W SRmorT Ry stbordg iaf 1yasttoh£usa'tdeﬂhﬁdi§et of @frebutes and a user
sensi n

dei'gngc} sgt oHtlong%ncnxges | rlbute %Srweg) Eom %1 uinzﬁe or '& loni sensedcby the gensmg device.

8r°edI0r's east “on

attr I(Q}Q ?thgqynsg}%emgs fnla? ge czgﬁ;\f@ gf Qﬁ]sm& hﬁag%seﬂgi@ﬁlg' JJMQ!ata relating to

or color. The pen preferably i ncludes a nenory fo
WS} i ng at | east one user defined set of attrlbutes

and user. n

der i \&;Fél d se]psug d%wce maﬁae ? ated agjo?egt?l?esenksm C&B% o?%ee ?g%eﬁ Saf)cﬁl% &X of the pen
“Mdévmeemg@ﬂeﬂeﬁw@ﬁéwséﬁemhféev¢me(s) may be capabl e of

sensi ng |na%es i ncl udi ng coded data relatlng

at t r i THuieeds dors ‘Sé’@l‘t‘??ib?i@peé"é\‘il %@‘S}H%hadlé""feé%aé{’t“ d“’g‘ﬁﬁ acent
t he lﬁ%r llt(slerr}l%er%gevma?f cloge apl% Q& ltd%erd ?Eeaﬁg g] bglftonglha? eRPlhe stider and

wi th the mar &vice Toca er en
aﬂﬁﬁ@mpeﬁﬂﬁmﬁelsen5|ng device is preferably oper abl e by
pushing the device against a surface.

ser .
i nte r']?lgklf-ér llﬁﬁ‘d'g?cq may rnala aé]fSpleefg spl% “g?"lnﬁté’fl rega}mga? thf %té §s(t one attribute.
oné Gen Ltlsgrerxterg?etlg R?e %re% o%graljle?ﬁé}c]e %o%gl’?’t‘lé sgo%’d s&pcg at léagt one attribute,

| east one con € user Interface my

i ncl Uﬁi@m@enﬁ’dn%ﬁ& ﬁbfvﬂe@& peq hrx%lﬂéhﬁ@’d :ﬁhgcldgﬁg&% Hﬁtdp&ﬁwé ﬁ'ﬂﬁiklaﬁgxble path onto
to the at r Inte

» Pt HEBrPeB At Eo DRI P ST & Nt PR B b ot the pen
incloflingd vdeeiastfacomberdhy & nbeh memod(iy ghejaplgshbrieotiritatesind ﬁrlwvwde@nsor device

cqgmgggmhggggghggm Ao MREki-Ag device and operative to mark
a visible path ? a surface, the marking device

eI eCt"[Ihé)jSHn (ﬁ)ﬂl:"el'ayly Qﬁlﬁﬂe& aldcadel ® dtddeaianga dad and @aStng@Meeast one attribute in

Fqg the path, the pen including a user
res on e tot ecode dat
? i ace ereby a user may nodify the at |east one

attr |’[ﬁyf)e% nH g'lcla&e al r@c@i%& FRNEEiSIRNSRAnafd Hbif n exfefRIARhR] Dfirce, at least one
sensing i mges i ncl udj ng. coded ata The pen

attrippts belperpanged i fePRIae sif 'gEBfer™"6™ decode the coded data
and chan ne .at i
t he de C%ea é) da%%b? 1nclu§es me%or? foarl sgogn{gt&gb%mj ths ofr a@dﬁlﬁ%ﬂélﬁes. Fhe memory may

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

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

data to an external control source.

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

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

The pen may include & 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 be
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The pen may include a receiver for receiving comuands

froman external control source, at |east one

attri bute being changed in response to said received

commands. The pen preferably includes a nmenory for

storing different sets of attribute values. The nenory

may store at |east one user defined set of the at

| east one attribute. The pen'gfeferably i ncl udes a

transmtter for transmtting sensed i nage data, coded

data or decoded data to an external control source.
dervBEr PR Paefedak] ik stis@nsiped S sensed i mage data, coded

data or decoded data to an external control source

t ogetihemvanidnhlst prevides, linuene bivad/farm, @siniofiectidnaypa printhe@idipvingragolurality of ink
ejeaioh rdnl-:vli%gst %d gfcerrtrgleaxg QFLJlmlgEJecttlB?deva&aJ'rér%EH Rh sErE?ong@cﬁﬁse Ehch of the groups

I ncl'ude a position sensing device

ger@’?““#"ﬁﬂ%“}g@ﬁ“gs‘@hgﬁr ligevi ce or bot h and at | east one

Ste::'] ' I[{del:l?téer J]eﬂf g%ﬁ?gﬂg&l Lcegtgfde%q} ér(?uﬁ s e oca e Blpigﬁmatﬁ_?](ﬁ]es foa l';d(lqig line oron a
radpblénet i on or speed of t he pen nmay be derlved fromthe

sensed position of the imges or it na be UPOB- SG. .

® o el o 8 STeGHT e aEEE A COTERY TP o Bz ch 5 nldes devis
of in&agﬂscne ?g;lasp dnth vheda picRAbIG EED sepkae ¥ Hitfarsnt ink IRuppln @ thr ar@dsets. The devices of a

grou OQU%[F@JL fl JAF oﬁhei(s%é il Afcﬁga%engérbdi}! L83k AN Gt

eJ ect evices and a central axis,
t he ik gr@ﬂp@gftdﬁfﬁfbntqayir@ﬁ&e@ﬂf AR TN la RepétishtepS Of
groups, each of the groups generally extending along
non redfadblyaherd ardvasts anAd} go@nt | nk ej ecti on devi ces of
each group nmay be |ocated on alternate sides of a
r adi direfdriblyecaghreraypofaleviqed if supplied wilrink fiong a gonpyion galery.ci gf thegalleries being

at BVt REei GO GBLEL, tgaue?ee@@,m& SUPdey béixflg int3¥sonnietca i€ p@bbyyat least one
mtei,e?%)?ugect%gtéafisléarggw%?z éS%c%ch I%Ye?, htl'ées 1n‘grcann]gcftlt g‘argiagew n)ﬁ,gasf lj:% sa"N p?ssmg beneath
galtehia ofdt ket orgether setThe devi ces of a group are preferably

part of the sane set and adj acent s hel onc

di f f ehe printheadrecterapfyncliydes g fiest gyer gf SP'F‘ETF ‘% wdpisresfo de"""" layer above the
firPlapt &1 a bloyhd iy érangBdmdtamialbeloe e ditsi Imgr. pat t er n.

Preferably there are 4 sets and 12 groups. Preferablg

each T ealipricp fire giesfeiably slofs sxtendipp hiongh thi hisknpsa T thy fygh lyer and preferably the
mt&&mrﬁg gﬁskdgafays ar@klloovgi inlth€lo@@! shi@td 8Sthd@EIRP lay@twhith kkténBlonly partway
rqu head, galleries for a set of devices

tmﬂ@?ﬁ@*FﬁF%P@%%ﬁ%@ B in part by at |east one
inte rp‘?&@ﬁg%é sgc%nm)%ﬁﬂg%é@l}’nkﬁ& Fﬁsa@cﬁ%ﬂﬁlﬁklﬁg@ﬂeeéallen&nﬁth the interconnecting

i nterconnecti ng passageways each set passjng

PasAgpIE: the linking P@é%as%*@ysaﬁer&tng hél&%*tthf‘dﬂém@f Pfé'%e seeptd Bghe
rpr;:: gtr’l]l?:g? TSt, %{;f)%{l ?e{%aa]g]n%%%clu%nncfév (éa\s}?ygré a d1}s/crete la bl% I;)x'ep%{t ﬁfs 22 mtegral device.
first layer and a second | ayer of solid nmaterial bel ow
the first layer. The galleries are preferably slots
extendi ng through the thickness of the first |ayer and
preferably the
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i nt erconnecti ng passageways are grooves in the |ower
surface of the second | ayer which extend only partway
t hrough the thickness of the second |ayer. Preferably
t he second | ayer includes |inking passageways |inking
the galleries wwth the interconnecting passageways,
the 1inking passageways extenging t hrough the
t hi ckness of the second |ayer: The first, second and
an ink ejection device |layers are discrete |ayers or
part of an integral device. UP08-SG -6- BRIEF

BRIBFSESCRITION 6F DRRAWMAISS 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

Figugp by apepiefiyp wev of apprpgropling tafisgigmbedisertal 415 B t he
pen shown in figure 1. Figure 4 shows an end vi ew of

FighrDEshB&Ih pRR MR of the feh GbirBin dgurdil. gUre 5 shows a
perspective view of a cartridge for use in the pen

~shown in figure 1. Figure 6 shows an expl oded

Figwse} dipwscasidg wew pidke pef shevmdmfigurcildge of figure 5. Figure 7
shows a side view of the nib area of the pen of figure

Figte MdHE 4R ARGKewE thY b biRUS in@kk-&Nt at i ons. Figure 8 shows
an expl oded perspective view of a cartridge for use in

~a pen according to a second enbodi ment of the

Figyro Savs aparspeptjvg vipw ofa cyiiggndorars intbpradiodn pdewpbct i ve vi ew
of a pen according to a third enbodi nent of the

Fight£¥/ §B%4 3 Bxplodéd pgrugeaivége»smeﬁma% AYhAls, cross sectional
view of the pen of figure 9. Figure 11 shows a
perspective view of a pen according to a fourth

Figaprhdavyreide vier oftteait appg éﬁ'@q pehof figyee hpjihapanep at SR igHiongyiptions.
expl oded perspective view of the pen of figure 11.

Figlr QUEEs ab pRAQMRrs RAVEHRY FARH RS ISRECH b Y8 adthi@iN: B sdd@ibmbodiment of
of the pen of figure 11. Figure 14 shows a first

the @Bl Bded perspective view of part of the cartridge of
figures 5, 6 & 8. Figure 15 shows a second expl oded
FigRES SIPQGh kAp®dad perdpetifve piaw b a@én deddvaiinpad 4 thirdbg®odifienf df Gbl h@Rtion.
5, 6 & S. Figure 16 shows a plan view of the
. printhead used in the cartridges of figures 5 6 & 8.
Figigs (fiipeas $axEehBRe s5opEr'sh %{&eip%%\%‘%ﬁé‘f  om above. of the
printhead of figure 16 in an open position. Figure 18
FigE10Whova a P&{pSIiieClidwi a Ydn@Woilding tHaddaar entalimbd ef tirihvadibe ad
of figure 16 in a closed position. UPOB-SG -7- Figure
.19 shows a perspective cross sectiqnal view from above
Figyss 12shvs gy ‘Txﬁlg‘i?gﬁ SPEHHVS U g‘e 5% °F$\g“r5 Lopen position.
Fi gure 20 shows a perspective view from bel ow of the
Figé 13nthde atlexpibdell b@ipe@ivelewl dpaaidf BP R opfietii.oN.

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 3, 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.
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Fi gure 20a shows a plan view from bel ow of the
printhead of figure 16 in an open position. Figure 21
shows an expl oded perspective view from above of the
printhead of figure 16 in an open position. Figure 22
shows a perspective view from above of the MEMS inkj et
| ayer of the printhead of figzre 16. Figure 23 shows
a perspective view of a pen ac¢cording to a further
enbodi nent of the invention. Figure 24 shows a
per spective view of a pen according to a further
Fig@i Do dbwdtkrsfbtivt BiBss kdami tvie® from atol R EHe ptidtheSdUF¥iBuredl 6 in an open position.
per spective view of a pen according to a further
enmbodi nent of the inventiagn. i gur
Figyes 2 st PTaPegive we s from elpay pf the P;fwfhaﬂ ﬁ&ﬁ&“ﬁ 18 mfaa PIFH 8‘%9'“0“
enbodi nrent of the invention. Figure 27 shows a col or
Fighd 6 shaWs a Hﬁr@ww fedth B4R IoDHSprRINRA Jf AFB0 I Sin@k ofehisition.
I nvention. Figure 28 shows a perspective vremrof a pen
according to a further enbodi nent of the_inventio
Figije £ hshgwsa fepisricd persnegiiyp wew Eomsthgihof G ppheag ot igird rﬂa%we%r"ﬂ“‘m
the pen of figure 28 with the cap off. Figure 30 shows
Fig@fd 22 4PN QFRGhRRE SPGB MBve\bk BYMEL1S iRt [hyleHifihe prlithefiiif figure 16.
Figure 31 shows an expl oded perspective vremrof parts
of the figure 29 pen. Flgure 32 shows anoth
Figuse 33 SR PRaReEtya WEY ofe peA a8RRrdye (rlpriher sgpodimat ¢ rr@ d’r*é“%
pen. Figure 33 shows another exploded perspective
Fighe 8410 ﬁe&w@lee& b8 pbd Qabkdhg2Sh R8I enfobditkntordd inSGOMS a
perspective view of a pen according to a further
enbodi nent of the invention. UP08-SG -8- DETAILED
Figpie STRP ST RERPETe PREFRRRESFORNS “OTHER ERateirMEN §VRbte:
MemjetTMis a trademark of Silverbrook Research Pty
Flg'alte de sh@\”ssatp(e@el:tﬁ/e vieWBE¥Rlpkn FEMir (AR JXisbdih NS THikedliadN
Fi gures | show a pen 1110 according to a first
enbodlnent of the invention, The pen has a generally
Figig BUifhaYs aselfr By werith varRusipadipepts St e a
repl aceabl e cartridge assenbly 1114. The cartridge
Fightd lﬁ'shoﬁﬂﬁ:’eﬁ@@cﬁ’e ABw b koerSadRRiing tolalfhher Sibyditkdt 6TiHe irkehifih vama cap on.
printhead 1120 and is designed to be di scarded when
the ink supply is expended or the stylus or printhead
Figgie g2 alawga&ecw viRw of et L BT B AGR MBEPRE i nserted into
t he pen body. However the pen may be nmanufactured as
Figlre BOLOWE 28 Wb dédtpRripeivt Red: brencGigirt #d gdge and pen body
integral or not end user separable. The ink supply 1
116 conprises an el ongate hol |l ow tube 1122 which is
Figae 3k dhgvspp cxplodedapiapeniiye Xof phpats ophefeueapPer124 and at t he
ot her end by a second end cap 1126. The tube 1122 is
Fightc 83 ﬁrﬁ%h&heﬁ&ﬁﬁde@ﬁaer%e@tib@xﬁmlpﬁ@ b thSriguid®d gl al  but may
be nade of ot materi als. When nade of a plastics
“material the tube is preferably extruded so as to
Fighrg g 2shawsapiiiasr amloded pegpectiveiey S pats oghsdfered® Powever t he
tube may be injection nolded. If made of netal, the
Fi gtnlé B&sho eﬁﬁctﬁh Vi &“)ﬁtpéﬂeﬂél&gimg-{cl’kﬁfuﬁﬂémw(ﬂﬁ&t fras uﬂerﬂbmb er
of ribs 1128 which divide the interior of the tube
into four
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separate chanbers 1130, 1132, 1134 & 1136. These ribs
al so provide rigidity. The chanbers are filled with
ink. At its sinplest the chanbers all have the sane
colored ink. Alternatively there may be different
colored inks in each chanber. Wth four colors and a
suitable printhead it is possible to produce al nost
any desired color using a cohbination of Cyan,
Magenta, Yellow and Bl acK (CWK) col or inks. The
chanber 1130 occupi es approximately half of the tube
volunme whilst the three remai ning chanbers each
DETFALED\DESCRIFTION OF PREF ERREDIARD VTHEREMBODIMENIEYK col or
prlntln%HdeV|ce bl ack is normally grlnted nore than

col or enge ™t airademaef APy h e FE 4t B ianber 1130

wth the three other colors stored in chanbers
Il be appreciated that the
Bkﬁéﬁégééﬁé' %ggn@gﬁ5ﬁ1unes of the chanbers nmay be
var i eibuas| tcd&Sl“lobv&dpen Soitecotiingant ficke skiodipent RK the @tvention. The pen has a
ger%wﬁ’%ﬁ pelﬂtbo%J 4 %ﬁl\’\?&éﬁl 5Sf1{c§t%fpp&:plgcgébg: %ndh%&mbi? 1114, The cartridge 1114

t ube may
mc@ﬁa@ 2y @H sqpﬂly él ]ée%ﬁ n&:hlé hq);élfi §rmthp%1 }8% Prtﬁlrl%:&:mgrﬁﬁ toctﬁéillfbaéqeg when the ink
supPie ﬁi;daxﬁl:ﬂded al the @M er ;Iriﬁfheaﬁ ARBarv@td 1L aiR6 carfrifie bbihgidertddridko the pen body.

%vqrg‘r rnl f etr)xlmgu ktulrela A t%rog%ﬁ%ziteﬂw e ggrtntl] \égd J&l:ﬁl Lgdy %ftegral or not end

IR ecomes no
"“H@E@@?Ib|e t he proportion of prlntlng u5|ng bl ack ink

{rﬁi ; g/‘r“eg-';lgh 8139 c%f%ﬁ%p%}#@éate\mi qud ttlbegg%l& (ﬂhE’F ﬁﬁ@:seagtl one eng by a first end
capslupiodnil @cthd atheeepd &) 2 arvodrhd cap MEX EThe $1ben bl 22 Gapsdmeblvimede ¢f@rthermoplastics
ma\l.elncﬁ’ Btﬁ rﬁﬁ}ebe rLaia@Sf oﬁlet] el Wh%ﬁ"ﬂgie ¥t é)[;lasf@gﬁt@llia@thg Qud pr@féltably extruded so

be provided. The first end cap 1124 is sagﬁg ﬁg&
a1 lipys e amif%naffr?sysegt@aﬁl PipflE: HOWErST (1 Mg ek b Hesp e frs e gof metl. he tube
mayl heal@Reroap Thelilkz4132n0é ydiedersifieibd 1128 whichndiddegheliftd®r dihe tube into four
sepajatle &%@rs&l lﬁ()ni 1%2 tl m &9 h@mgsc?rlt@%ls(; Jp&lde ﬁgdlbsTHé%ﬁ%ber é?e ﬁlled with ink. At

pr event ry [ nﬁ he 1 nks hr ou evapor ati1on
i et QST e%va i Fapeveipet ik AEH W%‘.Y D s g °°‘?f64 inks in each
chaBBOWWith foSr qalof\Vdndl @ duitagi peareiRadt ihs poslsihié t@ predub-d @mesn ehyclagired color using a

con %%tlon oééyalll % %ﬁ&gﬁuﬁ%ﬂ%m ) Q&S al ong t he

espectivée ch ﬁber e se cap 1126 is al so
S hap Q@ie tRmS&DSs@ B&:hﬁf!s | a}ﬂpr@ﬁnﬁétel}e ﬁé?}ih ofOthe dB€ vEIRAITIAGISE tHD Ukiree remaining

chapﬁﬁg%%v%fgﬁg w\,,?y:s%w oégﬁﬁu‘n}"’ g}tegl FW%FI?{) 1¥ ﬁn%Md]ét“F‘le qgﬁﬁ 18 normally printed
moprtian téie au st bR inkywmidde stored in igmber ¢ £30 with the thfee pfher cglon stored in chambers

113237485 The IIH’HI At ﬁﬁ@@atédﬁha%@rﬁuﬁ%é%&’rel@tﬂe Ldtnels Bitthe KdMDers may be varied as
printhead a npre preferab

oo B BT HBE R brrrsdye é%ud’é’fﬁréws‘jbfsddgkéa’ TAPRYrdp Dlack and, i desired,
the MEMBabisidiied nioj setes clexized. Thervklowts ink ghanbady@er abll have the same volume and
the %ﬁi&é’iﬂﬁ &Blﬁber {1 dJEl?[nk Esh@é&) HeXd 11;13? ﬁal:vls 0y o@the Eﬁﬁable%lum@%s color becomes more

current use Ink jet type printers curren y
accw@&ﬁ*&@w@om%sofg g usmmk Bk @ayydeprings w0 & thgetie oé‘ﬂfcéswéft’ cofored ink may
chapRVRhilaElQ) ﬁ&ﬂﬂﬂ'ﬁbﬂdr ORs LONfAEEA edudl amoiah) thpe ismb ense winhiocinstance, that a larger

for wuse in portabl e devices
Sm@ﬁgf%%%Valf f%ﬁﬁg@éf is limted. For a better

u nderﬁ; ﬁﬂ@h@&p Qf24MEfM§eH [bi%uﬂsﬁﬁtiaﬁgeééél @Rend Q?‘eacﬂ@tﬂ:@aﬁnb@nfs The end cap
ication, reference | s

1125,]{15{11?65 é&'ﬁﬂ SR énlets[%%(ktg fxl ORYGHE lr]tcg;g%%ﬁgaerstah ée 18%1 K lugﬁ tTé) p{)ef/ent drying of the inks
throsfgh Shpoatian (the by et @t wokil enten nsel)a metide erlowt shfflre is provided between the

mkmd'ﬂ%ten@&plm ADaRdeat e £ FoRVLok M refdfe Bldhpdrount ed on
l'exible printed circuit boar (P ) 1144 which

i NCl UHES O Ll 118NH1RQMBEd t6 QBlLAGLNS schled. of the chambers but is provided with
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A stylus nib 1118 is nmounted on the end cap 1126 so as
to be capable of a small anpbunt of axial novenent.
Axi al novenent of the stylus nib 1118 is controlled by
integral arnms 1148 which extend laterally and axially
away fromthe inner end of the stylus to bear against
a land 1184 (see figure 15). In use, pressing the
stylus against a substrate cdises the arms 1148 to
bend and allows the stylus to retract. The stylus is
preferably fornmed by injection nolding of a

pasgﬁgvcag@ﬁ b@é@e' fleurd ) %\Vhlcﬁlhomnﬁiﬁi&lte tﬂJ &Eﬁd‘eﬁ R he@aehd 1 l-fdi] IbSnded to the free

t t
B SIEEL 35 CHR S,8 SOE G ST 300 e

midrbe@itidoiedhintioq] spdtent (YEEMES) rdsedSinlgrit. MEACT ppndirdtzts expel ipk Lgmampchamcal actuators

ra ggligrpféy &Etmﬁ %Hﬁh'é“i}ﬁzé r;:}.x%nﬁ;h@se@fy&bﬁ&st ik ?et %E B®s cubrdntty available. As such

subst a
DB e 3P REAET T RBPF AT ﬁf"ﬂ%zr lf%mé‘ﬁglﬁg‘&m“’e for
usetlﬁ)pcrrﬁlﬂedevleas ahaaahilablb pdvieoin hmlteddy)k # Pett@rundeyspadidgaf MEMS ink jet devices and
megigug of faIII']cgthage%egﬂcx is I%é( to Gaf ga!rl)ér %b tapp(l}&tl&lg %ogﬂegNngd:Sf@S the contents of
be I nserted sideways into a chanb

“thW?W€m@ﬁ&dé%%“mlﬁ€§P?ng the battery in a chanber

gg? tb le—‘ﬁgg’/ prﬂb teh elg Eo g%dq?/‘ thg ﬁr%fcag Bg‘ialgt%‘p urgez%dt ornly lcdaeflgl%: Igr::i:]n?eléi Cc%rés{iﬂ%oard (PCB)
H#mﬂmhmdmhawbaﬁmmmbwﬁhym§$Uﬂ¢ng the battery on t he end

only all ows easy eng%genent with one termn % £ axial

two vt e it 11g8 framougipdson thy Qud|campHEh & o 138° %?P"’é"epi’f B 9iipount of axia
moWieBNAGD MBREERt ONB: Bilus BBt N stiedontalied & inderal ives 1 138 highr axtend laterally and

ax%ﬂ awg%gmme 111;}1 iy eﬁgg tlile]sé}ﬁs ’%eap L%m&g@am} ﬂ'l%gagixf% IQ Ms% rpressmg the stylus

print Read
sEks SUETES i ﬂzmmsd b‘@r“t gpieand alipas fhe S%\*SévefdﬁéUTlFﬁ?’Bﬁ'@ erfefably formed by
injdfdrGRoididaer & fh&ﬁnoﬁﬁﬁ’c hatdoibl, @bst fnrbferaﬁﬁ M:ebys Thiks Brovkibdf is typically a maximum of

amg rn?. Ct tsarhd rovedes er 113 gl[)afli%éi?e user. %n acfa\{l %(ﬁ‘ex%h@%ﬁth@ﬁﬁus nib accommodates

a smpbamount of rb@h@w ip rbe S@ttwea@rfaf*ﬁ K. deﬂfPFbth?:%Bfl‘tSﬁlfbd@aé b fixed witl substantially no
mob@shdaiergd in the pen body 1112 and secured in place

by one or nore resilient snap action arns 1158

i Nt eghalfitsyenfl caprield inshatel @ mistye ¢ apa!l DGR or Whedeetypethattery 1138. The battery
mag ﬁ]gtreﬁ 5 011]1i11'§f§1d oisthf.s&g Ue[p%lr ¥ nHPMﬂLs@:@ed Qiﬁe‘;apsanto & @ﬂmgﬁﬁh tVi\é ol cap. Locating

termnals I1n electrical connec don Mﬁtgg " ib

the]_b_ﬁtj_e,ﬂy inapphamber, enableg) agh ﬁg@@lsﬁ)&a b5tfoH SF WI i délCﬂé ﬁaea ery ttonlée eBSéP(l engaged by
clebfdy cottid2in thdfeRaiberoMEryly Giting the barieryain thesnd onndiotvechsit egdgtreent with one
terlgﬁﬁ OrFe %ﬁtw@ %ﬂesgp Qb{ T @i@t‘)(nc@l%at”éﬁ% :ErQ prQ\R&}{ Iwﬁx@h ctonlﬁct o%r Iﬂotﬁ Qfmmals of the

t her term na via swtches if desired
bm@&@éﬁbﬂ@ﬂFPG%I%%d of the battery engages a ternlna

g ﬁ gtc??'%g Iﬁag %xtgr{qgov%dﬂﬁﬁe A 9 ca glg%t]frm%ﬁagﬁ 1%’)0% 1]1%} and atylus 1?’0 1118 and an
apartgmatl i @lis grivideg thronghhwhéet thesﬁe‘awd d b6t fhe styliit @hi 11 UP’B@QtS@el@@““Te 1154 is
ovél ﬂlq}la%& L6 Yoo Yoe I:rglfheefaq ﬁlioft@éxbél 0] tlfolié% tile Bﬂferthr@ bel@#Cihds810 hib.

The PCB or the printhead 1tself 1ncorporate the

C 0 nt r'mle cdettiige Uil teriy poskiaiied tohis def kody @112a6d wairddris plack e one or more resilient

snag a tlon arms \MISE I{]eﬁnﬁf? fgx%ﬁé tﬁeb+l¥ca8 Q%rﬁéreetge lﬁlgers'; l(}@ﬁ 15.8&51’61.5[ Thounted on the

pressed on a

ends¢3p gvgtlp bqtletermp:q&]e ggqqulgc# p@n&g@oﬂv@é thaégp ﬁyﬁ the @ﬁ%‘gﬁ peg{l got otherwise engage

thel RS sddl $110. rWﬁreCdﬁWﬁ@tSﬁﬁﬁdﬁis Edﬁﬁ&ﬁd fonhd HUB, Gk ydnWSdymhdp be hsad to provide the
palé ?%7 Itl'ﬁ ot% T ta'mfnﬁnlg{fl::tcl ) L p %e Ifr de E]nswﬁlcrl]l cme)th(l:ﬁt%? %/ng ;%ggé Ez?/te?( ﬁxégages a terminal
nwmﬂvbmémﬂ%%bydHé@ﬁﬁwﬁgﬁﬂﬁ@ conpressive force or by

ot her nmeans. Where the st%lus IS substantlaII% fixed,

noV e A fogehrprpfPer th9 mipdmum nctionality required to control the printhead 1s an on/off switch
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nib relative to the rest of the pen is not avail able.
The PCB and printhead circuitry nay be permanently
connected to the battery or the pen nay be provided
with a separate "master” on/off switch. Provision of a
master on/off swtch allows the user to use the pen

in a non-marking node, such as for use with a touch
screen of a personal organiiéP'type devi ce. O her
mechani sms  may be used to ensure no printing of the
pen, as wll be explained [ater. Were there is no

and(\):}f&lftxylfg'%mﬁr}éﬂﬁg Ryl J%{Qctuatc?ry ahe Bd14r ti'te IBﬁnﬂﬂé@(ﬂtslelsmc:orporate the control circuitry
ermanently "on", the thea

for 6tnh .}eb?célﬁtérls él"ﬁf quﬁ,fmt(iﬁldsé)refgzrbgecﬁnt e'm t%?Bt)f% &s onf'I Iejrectéél \w{%en the stylus nib is
predakili on [ sitbetrataSPrafifig thasglus adaintt h eubatae cdsulis @l corpiresgvei foree it e stylus nib. In this
emb%giﬂl%ﬁ rth\{sereéaﬁst J'n o emglg\e@{he tyl?ﬁseaﬁc? {hQ gn/&fh@vltéﬁ M:lyli)% aflivRed by the movement, by

results 1 n the el ectri cal
sengie the fomyessBefOigy orabwg\ri i “&Fa%*t Wpee Getrvds Sppatelef %@ ’?Oﬁeme‘“ of the stylus
nib CMAVERA Gik RE ofthd poh isAg aval@ltsed by changing from a sl eep
node to an active node will be so small as to be
unnotThc BGB byl minfhe@ circujify ngap e p@'manelptb[(gpqm tgthm?fqearpr the pen may be
pro%@e'a%lltn 9 segaﬁ"éfé %sters et s@ﬁchaﬂoﬁsﬁﬁ%lf Bﬁﬂm&ﬂ' swftdﬂ Qﬂb\z\fé fhe Sser to use the pen
sensor. can en on _sensi

in 3o SR T8 THACEHBY U1 PR 8 oM e 158 O g O mechanins
may Feaisqlanensgely phihtiz of the paot asg»y]'mplap@eg flatey l}’t’heye phstedgid avegride type system,

sucp{th\{ﬂe%ggs Matﬂenﬁy Otl’b B ﬁﬁnﬂa&i & Péﬂ- @?eultr;r RivSth Eﬂeﬁgﬁiﬁ in@lfide Psleep mode” type
en |

cncourages the user rl)f%ep g the stylus nib results in
C'I“’BW &h‘f‘a‘f“ﬁbﬁf 'Wst A te ﬁlé"f%“tﬂkﬂ“&%ts F?lcﬁﬂse‘"‘iel a"rS’ES’?f rfsﬁ‘%’ e
“wafé Tt ol éhd @leddADsystéiowed prinfingd BeinDs bodid statt doyive,dlfe delae inpemménging printing
cau's’«]sgg)ir g}{aﬁgﬁr{g% @H@g n‘io*a&o Qf? E]:tﬂ/e%n&ig{}fll' g s‘?rgil Qo td\Rboticdd fB@ a user If the pen

us nrb not obstruct the path of ink from
mclmlers ﬁffﬁ%ﬂécfﬂts'ag foyise: sugh @t anpecclepnets h@%&"ﬁf?“&“ﬁ can §“a‘§ﬁ‘8 P‘“ﬁ on sensing
mofidn@bvea spdeifielrthgstol. 7 shows the stylus nib resting
agai nst paper at three different orientations,
i ndi cabetsdyinigweer & 3 teli body 11682 ig gt FH@etrFpbutiagaqd fpprovided with a

finépﬁg‘lpflrl ki Bl drip i R Ak olirSged ﬁlg hsfélatb @6ld by pJ:rJ il &n Jrﬂ:l?tgmn with the stylus nib
or i ent t i.0

1 11§ ?&Vﬁ@es [{zﬁ?} Ea&é%%?élﬂ{vﬁger gh %rﬁ%n tion aof \1’7\% PtTn no Céltlcé:lr ans en 1s%§xg%ured s0 that
the pigipy réisv@i g obshucothe pxtit itk Gpm me piintiepro the yqurgt any) Prif?“tﬁé’r' @phown in figure
- the printhead. Paper sheet 1168 represents an

orientation with the stylus nib to the side of the

pr i ntrhead showhe SA@Mjb reskigy «gdingl pager Al threctif@senioitntagibyst indi@ted by numbers
1 16t|§,ihﬁ 6€P ;Q tlgk Oﬁf’] t !&hecvfl nm%roﬁn(:{hegyhﬁth&?§QEdlc§tgd Ye QIr7b %ﬁe@ghleé? Mea represents an

cartri ar to that of
orlemamyrv@tg the stylps ng @% él}gprnttlﬁg{ whilpj wapeisheet }]&@@pr&:ﬁrgganﬁaimatlon with the stylus
nib bO1G ﬂigﬁ'm&leehaltab@ Beet le'SGepﬁe@d'nts rah d@ﬁtaﬂlcﬁ wak {heftylhs?n&) to the side of the printhead.

As Séunt,) t;;;?‘ nq;l Jo%/s not ogsrt]ltuclzt &e ath he in to Olgar entltlo ures 1
8 sare | Mﬁt t he

sane Fﬁmesﬁéws «Qﬁudg@l 172 gilnflirqg SRS Fig@ésCl &)r&a&ce t €@ Rartridge does not
1174 1's a sinp u has no %Lov S

1nclpcg:cael?a{;7rh & hsacaﬂ.taig.e ésr%;hervvflsﬁ slg)atal?tlﬁlllyolﬂenp tro éhe cgrtrﬁée ofr figures 1 to 6 and so the
san® |p@6tafel iGatifict @iiNectinommbers. Whe ©sn ffitrend iar ghat apd tdnd 17REB: simple plug and
has %g'élr%\‘ﬂ 1-I;1r}§r I'LQCQ(HL% A l% g’y %E&ti&nsthelrcn; mﬂ:ﬁqcaf QbnettnE orl Wre@exfifding to the PCB

es’ a power source, either a batter
1146r“’8 03W$eéd77c‘é Htvaded ifes Hse iy ée“B’Bﬁ’yW}kb"P inclyges BEAVY it fcﬁcfl%‘é" a battery or a
wiréd &ﬁﬁe&ioﬁ athe Bﬁ& 55§ ihabéﬁ lﬁcﬁlﬁesC»‘z[&ﬁh&l’:femglsvfbrtchltdch% vRCBe PCBGL146. The ink

supf-l:-lgql 16 nra¥ be t&ﬁlcp Pamgl %h tth% the seht ]?)%ﬁé(ﬁ%olh Q}ggﬂt(jrﬁafsy' bt: letfferglft length. The

power e t nay ferent
bmk@ﬂQ@hWﬂmhémdbmwﬁbpvﬂﬁﬁmﬂﬂ@eﬁéﬁmﬁﬁy be di sposable or a
rechargeabl e type battery. UP08-SG -11-
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The cartridges preferably include identity information

hard coded or stored in non-volatile nenory which

identifies one or nore the characteristics of the

cartridge, such as whether the cartridge is a nono or

color cartridge, the maxi mumw dth of |ine possible,

etc. In addition the cartrldqqs may include circuitry

for nonitoring ink levels in éach chanber or for

detecting when an ink has run out. This informtion

may be nmade available to the pen via the contacts on

the E@Bcagtﬁégés préfbchigy iﬁaﬁde\l&ht)ty Inhﬁndﬁ&nhaﬁi)&bﬁé’doir ls@®ted in non-volatile memory
whlldlhli%fntl s one am\%%lth%lél‘laratcﬁris’ncsnoi T%cﬁgg:rsuchcag(w ethe : %eg ca%rcu(%p ls a?nq’no or color
carilrlﬂgeoﬂwﬁem&mum wtidileofdiag possitdRy efc- ﬁtagddlswhaecalttrhiees niahinelvfh |c'rqwm>< for monitoring

kaeQ«l:léJlH'@aGH Eha]mpor\f&ldagcltlhge/vmﬂhaﬁﬁmouf as ﬁﬁﬂnafﬁ}fna?ﬁéxﬁaﬂ@ivallable to the

\gzlf fshf: :cgbagtg rcr)gttl%egé&tlaa{ ?g] dA]th?ﬁC A dl? %ogw%} re de&rglrn nt a galcula%ed assumed or
carlb@eaunpbédamna}' @k yolirguthb Ihk dadunrece prlrFiEg\pGWr§r B @EN@@I{;E Aarfgyégp may store the

mlt}M &Pvﬁmg% LJn-vlet:lQﬂErﬁo%aJnd %@Té" rﬂﬂ oA tﬁ?mi’o%na?i%xﬂ e cartridge when the
gures nol di ng

Tl
°af‘1‘é$525 mséi‘”‘c‘f‘h“éf&%’if“%"eﬁi‘if tﬁ“ﬁ% ?ﬁﬁreﬁ‘ﬁ‘&ﬁl’ad‘f‘lbo%t"y?ml di ng 1206.

The pen 1200 uses a cartridge 1208 the sane as shown

' sl to 6, i.e. a self powered disposabl e
PEﬁgpgbgﬁaﬁ The pen al so includes an optical sensing

pac ka@g@n 126 @ builHinCdptiGDsine Sledceds RGBinlAARs Andl @nThopen AP has a body
moﬁRL %0991 M&s%nolciﬂﬁq 2&%d g'ggngmé)l!ﬂgé ﬁ@@gf ht—?@n lﬁ@&%s asﬁmg 1208 the same as

sour ce devi ce processi ng
ﬂw&ﬁﬁﬁ@“%fZQ@’ePgﬁwﬁwﬂﬁéﬁgﬁwFF@Fmghlp 1222, display LEDs

1:;[ ﬁ é 4 IJ%BQ ag‘l E'a%(}e%aznv\ﬁ’%P‘éigr%%ﬂlg $ r('!!f%gle I%é@%lch %omdngsef ? 9&§ ‘i'z 1t2 Qnd an optical
molding 13}d.dde BYR Hd2 wbledepmpemge seppalpvica o, i h‘d‘g @L@@#ﬁgl@? 1218, processing chips

129 er\idu? Bandnddld c}ff]ﬁﬁﬁ) Qilsplﬁyeﬁﬁﬁ N$I1Vi8d {efal 22BATHe QWiabﬂBﬂ;s Gcfnnected to the PCB

121|% Iv&mlre g% gﬂ% Eaé \9?“8% ﬂi El%gc{eh 2 ogelero tgrcl;:a?(g ?T}é_e 1maég[e sensor gev:ce 1216 may be
resgoaghicad 4 r@movaliandaiglectomagattic we\feietlm OWav eldebryd- ﬁée L SVWFec‘lhme 1218 emits

eleénlaﬁaééﬁi@ %@faﬂ&l%ﬁ’s‘oﬁ@orraﬁ' SRRNASelendthi o | {vﬂ&gﬁe sSREISBVice rddRMdsChhe image sensor
coreR i SR ey B AT Fg G ) S Himase somors The

light kgl 1318 unsrme‘erabM@mp@ermf@ﬁtewa@Ierde mbich sritlelesfrorpgeetipyadiation at one or
mo%yeesell?cﬁ@%vaméiﬂ 'ﬁ'lg]lltght ShREL 1@ m%ﬁsbﬁ mﬁ)aﬂy p%vldaﬂwﬂlton@&@nore filters to

pre-sel ected wavel engt Al S%ﬁ Sei
i PR D CREF S T WO BB Y i T TBF S 5 f e snors
resﬁohslnteeﬁls totisfrarefl Faiibtivh aglatsedamisetvhle chspasing lieevisitidiight. Similaglp irmay be desirable
to h({;#ter acﬁi'gpéét @pl?gﬁtssoﬁrges WRi¥n Qnﬁt &@%& E@Q!ﬁdqa(l:leﬁ)ioxhaﬁiﬁq s@orrdl skeShich Ehit only visible

sensors responsive only to Infrared
g U T B SIS BBTOIGHE {1 Fiep BRI FaMPHaJy By tvo bandsof
waltelefifls. Simlarly it may be desirable to have a first
set of light sources which emt only to infrared
radi at pwreadierchpelicgiesoR{/ AB0/00H6F cdvcksiria. NBRPO)). PLEABPR00560 (docket no.

NPde d P@/ﬁ@ﬁmﬂ‘émﬁd@l@& hORBTWb) Mé&‘é 8RBLhS sﬁfeﬁ 08 kdds @etpage which
evi ce .may be recﬁ OnS \'

B QR o BTOHy ERE PR b Pt 7 39‘{35'&’ el Rg e amcconaliy ot
the RETaeAID GisOQEED ofdedikrepplivgion MRS Gt bPCTIHALIQE @UBG@)ntrollable marking
ankdocket no.  NPP001) and PCT/ AUOO/ 00569 (docket no.

NPT002) we have discl osed a systemreferred to as

net page: éﬁmee By thi Rl M)dl@&deﬁlcpmg fsQuidsien stieraprick Mvldiag DIl €to lens 1232 and

thelbrrogt?eﬁgb | art1e:t 1% se %1-19 e?e?\P g ‘E;y th%- ens 1P det} gyolge cgpﬁys dnoli]cﬁ gl'igﬁl C}@lhe image sensor

Fimeticon
devize ﬂ21éa¥hereéhereapp¢tﬂtmmhglé FPUERERCP! miaﬁp S@fs‘ﬁl‘e de OPfiﬁﬁam@dlf*ﬁéP%@é?eam combiners
pen with a controll able marking function.
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Light emtted by the |ight source device 1218 is

gui ded by the optics nolding 1214 to |lens 1232 and

then to the substrate in use. Light received by the

lens is guided by the optics nolding 1214 to the inmage

sensor device 1216. Wiere there are multiple Iight

sources or inmge sensors, thezf tics nolding includes

beam conbi ners UP08- SG - 12- and splitters and filters

as required. The lens is preferably part of the optics

nol ding and the front nolding has an aperture 1233
and $phieeigphd MkRis@reduiirgd) Thq1as S@Efetdbly Frrastthetoptict Meldiogint @S front molding has an
apﬁm) reqbﬁgh:éél;l ‘e]'}l\‘lch-li{éﬁt (5) % %’BIH n% t}f%g’ %}Jtlggﬁl}o{)r]{pn Igqu 'l”h@ g&rtlllr? Y23§ plgy be defined
by dheidsck ahmitaial ¢ by ﬁ‘&r%‘mﬂ”é ﬁf m%tfesmlt festaptialfy tranepgléﬁf t'bghe figfte used by the image
serkiiP@Gice(S €NGI Ng device(s) 1216. The PCB is nmounted in

slots 1234 in the chassis nolding 1204 with the aeri al

ext eridh AGB ismoantgliolot{ 1284 in tisizasais) maldingt 1A& with e reerglaxferding in a slot (not
sthL) i I&l@ uﬁ)lglasﬁ§dc§ oml cgelsp&n&d?n%q 204Tﬁ% cﬁ£§s§§dlt§ngMegfnﬂ he body molding and is

I des I nto r et ai ned
re%ﬁ i Regfiendy e R eEie TH Hre%@ﬂtmg 1900 1 1B Y dp ol with
snap 2i0ing (16t Bovei afgadirgtin retesd 1286 Mohb)bodlsolhﬁldhmTw pehP@B 1237 axpgages the contacts
1 1%1' otf Ealrnq&l i’@@ E 14% RQX@&M ;%Qrgrqgln% bhtﬁ:ryr c%@ﬁb%r ﬂ;la%g}@ld&fan& t@ Bontrol the operation

engages the contacts
of tmnrwthaad 1?:7er ‘ganr%l géthmsthiaﬂwe% Ofr'é%;aéwéﬂowﬂéie PFOFSIR %ﬂﬁ &ill be discussed
in laatsbdibng ofuBiE dde@bndy t he cartridge and to control the
operation of the printhead 1120. Control of the
pri nt head depends on the application and the processor
CONFRPLWF PRINYEAi scussed in |ater sections of this

d OC u %%S 1 lqg}ggtgw ge: 113% %IJ;}I_'IE@S? s n_ﬁerr glﬁbogh;lnext %¥ %§nﬁ§eﬁt§b‘ﬁ’ 'ﬁle pen has a

accor to a
smph\vl@hleru boy, 12¥hia “fbt@ arhigl cagiridgs it g isreqeiyest Magroapislas ! 119may be g monochrome
inkWhttridBe @R chlbhcaalied. Thak@ay Mﬁ.ﬂiclha&s i PCRi26€6h wﬁfdh&s G@htd 4 gheessor chip or

chlgs]&?G zﬂ% X gcgemil?lmeteb g%cl hﬁli g%e'ﬁ“%”é fer I Ic‘)stit{olne% & ll j th% %pp V\hsurfzhce of the body
1252qndh gqinl@‘rgd  2p p)@@@égxéqr 125%i ’Ble élfder 2P ﬁﬁlges 1% 1268 @f the body. The PCB 1254

mcm@d*s QéttaktpamRt1262 whidh éngagtREntf0 B181E RERItRdge | B4 QOSdelvt fivRChnt & control the
mmmedHE er the upper surface of the body 1252 and is

heCted to an external slider 1258. The slider 1258

Sl id e f)cﬂ:nt?dnfg{er 13-%9&13%% ogljgﬁ'lg Q&%arac;gnﬁlc Eﬁ% n:l-lgcééosned by the prmthead 1120.

i ncl udes cont act pad engage contacts
Thig o e e PP T TP el e RSt et e Bieiogied n a ol
cartrings) orpiiyl attehreteleltel 120. The potentioneter is capabl e of

adj usting one characteristic of the ink deposited by

t he p-‘p‘i peniiangd eatliep the campfidiaes min@@etih%n@wuwhichoiﬁenﬁﬁﬁg one or mote the
cha%@f@sﬁéstoeﬂe cahh@ge,%é#a?'wﬁkﬁhelt th@ca}ttildggls R ﬁtﬁﬁiﬂﬁ @dar chrfiRgs Bk Bbximum width of

Imeo]foESébF 5f 9{1(1? Brﬁgeésor f&gfg Pé.het ReRy ﬁg% g Cflri bt amt 1% glgc)érfla?ion donY the cartridge and
changg\thei relevni d@ribitta pOtheminihen 11081 Thh cirddgetlil Finms inglnée ap Preéni?ﬁ $which indicates

thetam'ﬁoute @Iﬁl?rﬁa?q)te gl()(!llﬁédl Irﬂgrmstiaﬁ m%iat;et]ﬂ'lhtgtgﬁl’ thesddﬁhig@&dy\@%t:tw attached by
he cartr.i nono or colo

wa)hg‘)gl s‘m}ﬁ:ﬁ Weg:gcﬁ' oy 1nc1u‘;lehaetraﬁ%)§r§1}t Bxie%l%%iuléacenﬁ-g\g SIBIF,rolggG tgr&lgh which the area

1268 266Gsilgd. Thisefop@sanRCB cdldSdrtrgignwizled @ion ottiit g1ay bef rardifiad m@nhave a rainbow

:;trlE;e:r ® EpeJ ﬁ@s Qﬂghtlg {ugﬁgthﬁaggl areghfdzgﬁletu&?caﬁ %ll&%’a%? t:oltﬁtlﬁelreiymy tslﬁmg the slider

printhead 1120. The cartridge 1114 may i ncl ude
125§ A0 ta.'f.t é‘geX]!IES B’Zﬁgvﬁ Ia@ﬁ;elrt H’la Fedxa{eggoior A mono cartridge with adjustable line width can have a

wedge representing the line width extendlng axially. Obviously other attributes are controllable.
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the attribute that may be nodified. The information

may be printed on the cartridge body directly or

attached by way of a sticker. The body may include a

transparent area 1264 adjacent the slider 1256 through

which the area 1268 is visible. Thus, for instance, a

color cartridge whose col or Oyt put may be nodified may

have a rainbow stripe at area 1268 which is visible

t hrough area 1264. The user can sel ect any col or

nmerely by sliding the slider 1258 so that index |ine
PriNZGEGD koD Sljlaaent the required color. A rmno cartridge

with adjustable line width can have a wed

r epr &t Lhgdt Hehey iele@il atrrrieesd ermseRg asvrﬂ&rfl gnd stylus nib for use in the
carflayd aBdU&h yf tid giént Atdntidnlant B Ssedin@heCaiidges bi falxees, 6 R0 8s BB the same parts

hmmﬁm Pk %g;ugpgmggwa STYLUS NI B Figures 14 and 15 show
det a a pre ferred arrangenent printhead and styl us

n' b f'IQE prih@Rad 1h2d lbﬁlounfeaﬁﬁ 15¢]§»j 984 afads r@&ﬂe&ﬁ atrf!a&s plﬁ@ﬁﬁ:ﬁ& cap 1126. Both
lonand as used in the cartrid q’g d% ﬁ§6 mé&ludes four ink

theé’”gﬁeég angdhedErET AN SRHIE PLPY & coRglEe 18" & erefice
gallatieyl) €18 svhicH kueh paitiintd themerssII1 0t ink oytigg hitsed'hesn OtFﬂ@BCOIimwcmmth ink inlets
Inb%f&ﬁ&gmqgg in a recess 1176 in end cap 1126. Both

the printhead and the recess are non-circular too aid

I N COMhE 8@ks ndr1il Bt Abun@Min a FdEl 1N ndag 113244 hanlih piake $y §uete 1190 of the

endl.:fe élﬁa‘jf‘hen ntl%vetr%dlag‘rsl;s 1\1{'%8 egr a?gacstl laga( I|1t84 atnlt Bfas ‘ﬂl@%h@ g%%ﬁtwards The front

ese outlets commini ca
porgiprt H 8¢ efltheistylupnil is circpBpin gfossyspdtipr ‘h‘é‘é@lbam%!on THé h@tﬂ;ﬂat@mo“ 1191 which
slidd BrerklikBe 1180 srennted2d.n a sl ot 1184 of nib cap 1152 and
held in place by surface 1190 of the end cap 1126.
The cntiylbsenibanchdesarsivsl 131 48chizetands etdigielysiont thaht i@t 18H dThe printhead
1 136' u%ﬁldgs Q‘?o yahké? 1 1@5 bl"hQ!:ﬁE:-f!@ Is %vabl-gmawéeﬁ QRkst anl %$n'd g%bra;msmons In the

us nib is circular in cross section
ﬁrsb%ﬂ%‘l’d‘“b‘B“r "ol Ghfiorgio ke s SPYTD AP ORipale] to prevent diying of the
inkSi hel pﬁhtheadend ingresk aftfereigd Afderiaf or@prbl I¢ thp sedch Gositidinte Sk yikatisn nozzles of the

pmﬂl?}e?d # FQJt H ﬁd §1Ie %Fmﬂi‘e&@&g"@&&p ’Iﬁé@aﬁ&p P189 Ql:}h&éy ﬁl om qll & rQf&ﬁllch engages

sur ace rinthead 1120 i ncl udes
theplgt Yy Thia pijsr styiet B8 moeR ae%%@}aﬂ‘ieéo 4B T ETREAH & cased o ot
WHeh thé ftylam iSRG BloQIRed iatully&tepdas tht Eaprsis inltie fIrda Positibr dhd tvhen the stylus nib

is J%gr%sséd the cahlgg is 1 lﬁ'le %chfd;ﬂ:ogﬁo ng%rzéa m@c(ré)oq]attéqﬁlar%/oﬁrs@ltch for the

feraplysea prevenf dryi ng
prijthgrd 1130, tspr e prmthwdrf@aepbawarafﬁ (e ds cagper 53t e @eﬁonﬁﬁ?eéaﬁ*rearrosm The slot
maP havd Qb h)bhqh(ﬂ pdrii@ 5 %ﬁ@ll’bﬁld RS thé odppdr hed thaka @pre@t éx@hAding axially where no

movemer%t Eﬁe capper olggms vp 151 t?lus ni dovgnrle%t not covered and the

prlnt e capper 1183 includes an arm
1185 whi ch engages the slot 1181. Thus as the stylus

PRIV HREADBNMESPAER cBRSRGSON €l ative to the printhead the
capper 1183 is caused to rotate. Wen the stylus nib

i s undesonsractpnind arzangemier) of thy l?r‘}?th@fé l PR aelganred 1%3?@?)%‘?‘“% ig figures 16 to 24
1nc]u§ivet 158 Ifrinih&iti 1P®Sk b @@en@ﬁ%f\fmﬁ 'lhy&rh 308t bBb4J330'5| 4d 1B of a semiconductor

matéréag pl.eaiyerq? ﬁéverp (Efe eéerctﬁl%aljlé act;v%l rs]emécr(])?ﬁg e’? e ts 1ncF1dmg lt[?/ﬁiMS ink ejection
devipes 130 baver BUPIS besiocondrectqsiufing stredsel sexannonéwroy fabrpyetroateehmques Layers 1302
and\hﬁ@f ﬁe El&@lCQ@ @z{a&fve InSthd ;Hméh&@ aﬁﬁﬁ@/ﬂﬂ p%ﬁl@&@;s' Y ﬁlpﬂ?&ietldk%t-he ink ejection

ve an
dorbreial) P URER | R 0 bR PRGN Ry oA it e
13\2hbave el ink giadiengamice 010 tduiow b pekre eirctedifran e printigady Thedayers 1302, 1304

ancﬂl@&i r{ggivrg%%e'same material as the layer 1306 or even a semiconductor but by using the same material
one avoids problems with material interfaces. Further, by using semiconducter material for all components the

entire assembly may be manufactured using semiconductor fabrication techniques.
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PRI NTHEAD AND CAPPER CONSTRUCTI ON The constructi on and
arrangenent of the printhead 1120 and capper 1183 are

shown in figures 16 to 24 inclusive. The printhead

1120 is an assenbly of four layers 1302, 1304, 1306

and 1308 of a sem conductor nmaterial. Layer 1306 is a

| ayer of electrically active S£! m conduct or el enents,

i ncluding MEMS ink ejection evi ces 1310. Layer 1306

has been constructed using standard sem conduct or

fabrication techni ques. Layers 1302 and 1304 are

el ectThe praukikad 1170a@E fovEnkiifletd 11682 4 kha ﬁﬂkeﬁdloﬁﬂhdlc@rlﬂ)l\ﬂiafi&rranged into twelve

a, {,0 .
set% ga\?}? ig\%\l\?é%aid? ol %B rﬁdYall?( nlgwallrﬂs:%‘eo rga 15](5%) SJ&F glnlth%gi 5\6@, fourth radial
ling of inkf|eisesion feisesrip 0ds qoynetterkie thi ane aﬁaﬂerf Grkrpisctign gﬁw?s(fow%qﬁl to the same ink

il REHEitME £ 8et oflaclaecmméﬁcee a:caa ink réj‘éctﬁh a@tcbsommmyar&egea 3 AtetnBe sides of a
i.nt

rad%gl hfg &iutlts gnr? Sei%%% s%aémfao {r c%%rstq s éhersz’a gne agwr r ason'?) fl}/%ﬂe‘?’ve ‘lines” of
inkielyesioh deyises 113906 agernged semmericsibrabeud Hiel crnteol30(afthe lglynﬂusd pt@ spacing of 30°. It
will REpHEHRd m&ttﬁemuﬁter ofo‘nﬁas Bt Gtk AR ctidh QRIQMTB10Whal be I &nasﬂhan 12. Similarly

theiaeg%m? e]f 1‘?0?‘%% mugmf ﬁ’g}; lg!ﬁt]]p %gabigkegc%gg %19%%,}% unger 0 lmes for each ink inlet
1187aifa fiagld vk sdsedm thegcagidize the indl irddtsoneedf abieddegdal mmbers of “lines” of ink ¢jection
deigchni ques. UP08-SG -14- The printhead 1120 has four

ink inlets 1182 and the ink ejection devices 1310 are

ar r angedysr o6 idecMgk ¥ &b Sl Sn weRIC fRerd fire Wioliddad 2 @xhiteNaSets of electrlcal control
n::c»ntactfk;’I g{]? yF or Qarlglonll fo OlélcEnY.\alalﬁ gr‘g’ sIJlc (ﬁvg,rn \!\:nl? g?’] %Sre(%leged tlf(a?’tgg‘e 191'{1}7 be %re depending

ead ourt aral e| ec
on dlewre@s ofjdiffegeny @loe dhneed @d ﬂtecylesrﬁ-‘eof senrel deited pysr @Fh miileual ink ejection

devile €810 iamtlﬁmmaﬁenﬁ omm @ﬁﬁhe;di i Bouhid@orSRIPRERI 1N ke by ibBHdB the tab onto the PCB
11191 ﬂ%: 4ect1i;]calchaflc selé 21e§%_a§e correron%mg conta%eélotcsg ﬂdﬁkll 14. The layer 1306

arerarr rna si des
mcl@@es gontrplgpii¢usty fhriepgh inkyghvption deveos i ftostrqf He d¢viss E’henrﬂﬁaﬂd ah. However, generally,

all ﬁl%@@kﬁgcogtf‘ol tsr!ﬂ:ﬁ hd wlﬁﬁdatoﬁfnﬁs té brsint Erlaerf ﬁlaﬁgl}ﬁw@hﬂﬁtﬁlef RASAR At externally of
ectl evi

" nes" 1
e S Gy bt vt R CReem ST B8 508 SE e % 10 device o
1253 rof the haed] 1, m& & &piac iThege 0EheB6vel ¢ontrolyird gasskrbto dp primisiadtldvia contacts

13 1t2 hﬂkre @J]ﬁefé?&lﬁm?feaspéne S‘Jlt bﬁ:@rﬁacts Ciﬁ 1 2' fﬂ&a&]s& QF 1h19é}ecﬁi<§1\6|eﬁ&§ However each line
or ess

o G A B8 S0 AT PR AP 9 e PP s n orof
by hbe@nieol sigrelsan equal nunber of lines for each ink inlet

1182. If a single ink is used in the cartrLdge the ink

i nl etAs sfre Eufigstlo frerlen wiuls Pithetsiel! 30 kgp 2 sybptepgially ogpgopgd jprofile with tabs
1318jaRC131O Bden&iﬁg/ﬁ'&ﬁ@pos-ﬂhﬁcels aym oclag 8P It iWiICbaidRS thar thtadd 16118 Tokmed of layers

1309”13@4‘@8 q%rc‘n‘%r al 951%“ d%‘fla@i%”tr’%r rsolf30%s ¢lo3 19660%;.[111? J308. This enables

&1 8et i ¢ N h arit
the PGB 1114 ¢ricdended ta the lagdy b9 Wlthftut fendingsbova i fog of lavtee@O%- fihg octagonal shape
with B8R0 N8N B&IFIESrinBBPRALIRE:s 113D inlthe@nddipbes. of

di fferent color inks used and the degree of contro

desi rmegkapeeristaaciso prefetabl gt oftlﬁ@aleg enicondirtor chateriaCa thHEPdM head and is

mo%%g rg%gﬁ-ff fn[ia?q%lrgtﬁ %&)& the-Eﬂx?thsgg &Lt@re@&) A§wm%§gec9ﬁally active layers,

e ta onto the PCB
the iR BHER B P Bene B ALY S Pt beog ﬁg%@bbeeéwvé’g%wﬁ'ﬁgapw may be rotated

bet®d@h irﬁ@ﬁlﬁ)o{ﬂbﬂtseéﬂigﬁm ¥) afda didR&1 ﬁ@ﬁnl&&ﬁgure-ﬂh)GTﬂeap’dﬂ lposttBOB shown with the
reuitry for AL

closggl sos'“%mn Sho%ouq tdr‘c%d outlrﬁz in éigurl R zwj] ﬁg%eljl %Cﬁals_b%lve radially extending

o control
apeglgﬁ;ell‘c}hq ]Fl}ese apeyjufes b g;ﬁ:é jand asgnged %’d}i‘ﬁ mél}e opgllpesppoagll gm@tmk e_]ectlon devices

are Q‘@A 0 kjedt EHﬁShr&u@h BE htur@N tlieﬂ:lo\é\&i%sn[oﬁ Hﬁﬁbé{t&eﬂﬂwcﬁvbﬂhb D&terial between the

lmeE) %f 11%%%&%?0? gm%?st vﬁ g.ﬁ %’%%%!1 lﬁ;y(tllg 4Py ZPeténfregl ggzﬂt he agl BésuovF]rTciesrﬁqa%pertures 1320
1210 of the figure 9 & 10 device or
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1254 of the figure 11, 12 & 13 device. These higher
| evel controls are passed to the printhead 1120 via
contacts 1312. There is preferably at |east 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 sinplest, each set
may be nerely turned on or of? by the contro
signals. As seen in figure 16 in plan view the
printhead 1120 has a substantially octagonal profile
in W uppei B13S 130231s @k canidad k@ape loRNKH piigthéad @i DRRO Shte: EAGe Snter into the

apt?ﬂt.\re; 51%0 %?J ﬁg %ﬁelre Ict¥o_p|_\:,§¥‘8/léc!es %3;6)%%5 n%us%%%%ocﬁaﬁ%’ T;lé?’ \%ﬁ%rt & 1318 ege preferably

formedyig the gappes f Wé gsingptaggdard s%@pduptar}ﬁé:ﬁlgg megigpgis. L mbodlr@g@hwach aperture
is éq3i@§ent tbhy s‘éne@ BﬂWe&‘{Spmé @ﬁndH@Bb&:ésJ-fﬂe B@n@@ obﬁ)}ﬂdﬁﬂ a FuictioM 6f radial distance

ﬁ'ng%eScapths center, 1t3l%) %t atlve‘? ntﬂe p(Ertl{afﬁor%/ag I(]e 1|ned0tgr tWo rad'alﬁ/ extending lines at a

octag onar shay
smplprngle targeht defsr. Eirvrﬂhbmardmatqql thapde Plé%@@;f,thi $AOFr fravep pere daythe inside when
rotftéido d &R rurkhBed CARIGREe 1318 ad the Adid Aistcehatadl y formed of
the sane sem conductor material as the print head and
IS rihe pdppd isGubstdiel lyplanar twire eight fegy 132 Ddxabdirgriowly@tdt friénntde periphery of the

lovi2f Eu%&e@% %hegeeﬁéseaﬁ s])g’cgcg Equﬁg' a\%u‘i B:e tcpc%mﬁ:%gﬁeak@ gtlggée c{\1{':‘1!:c)lrr}!spondmg slots

active ers e cap need e sane
133Peferary %&I‘heﬁr‘@ﬁé‘ egge; o the H@aroﬁuwe E& AT Brurger i 16 dhfctotsare rectangular
mtﬂ_f’bﬁmﬁam@fe Eori¥BY THo @nérGiirat«cld30 47 ek wWete 328 thdaliReme30Ekd 13810f the legs may be

arc%?}e a%d cén%Pe %n %117)pm%&gd 9 ceﬁtlerol%ﬁéj topagdslh lllsgrq‘-g QIiSé cgpé)];r rgtgiltgs ab(:)lug}he central axis

130§)h%weivqﬁ ﬂ't‘f(ﬁ lfoéﬁ;se@iﬂl |I:i| ﬁ%er‘qudlﬁl?rg Eho%eai}ﬁfagwathig:tagqrhl‘@s a siot 1328 but this is
notGeapRier and, k8 3nsha®, dnyeliveud @i ahyl MveXdi® icA0The 3Ridri biBe legs 1322 and
Sb}%%ﬁl“mmngeﬁmyﬁrtures are sized and arranged so that

03|t|on all of the ink ejection devices

ar € fﬂo@tﬁonth tﬁl c%}gﬂer fs Q!ﬁlsédmy%&gm%% ﬁ@? fnttHe[ ﬁl%l'ed L1k 1t1§]ﬁ1n the stylus nib.
posi t rlie materi

] al
RD‘B‘é"t“\ﬁgg'ﬁ CiPRs wfterﬁ*ée&v gl Pl it ot JES 112850 BRIE s t the copper,
prifgehdegrittalstyn$ nib, e agaipEhas b edrvwee@ipottibie13ap @ theigvers thi3deBtylus nib is pushed in
too%fetﬁé dnﬁ%lStS Iﬁ@xe@ﬁ%ﬁttﬂ}é Q?bw!:d?’]%gmn H‘quﬁl %ltl()l]‘ gjardlanns 1@5% aWcﬁlfded on either

. Thus i Nk cannot escape fromthe printhead
S‘d%ﬁ%hefaﬁ? &l 8@ Ardrksp efryede HRibittn Brstreerss it O gt wich haqeipthgy idnserted has an
opehi32 61 vetiittl thely@ard Mrhas & GodtédOIT fil @atheGeBort the PABSHE Bldjedac@Uiseh, he guard arms
congﬁt%lsﬁg S he ogs.m RS SRiod sthR, Y s BT da%hwends PR 0@5 155,

e capper usi ng stan sen1con tor etc

nmet hods. In the enbodi nent shown each aperture |s

PRAEHEAY AdTORGON O a series of overl apping cylindrical

bores, the dianeter of which is a function of radi a

di st zmblé‘ thefpeny 9yt e &rmed B dis @Slﬁ%‘ﬁfhétrthelPSB@eadﬁa“{Yé?tPﬁ%W}\?'é‘lh‘;‘/SW‘“S nib is
pretsBiPagaip® b Gubbieg. '[ll’&}étyble nid effay ok Dympilvven-dtadiitet] th Ylogdd @mebivéidato the pen.

Alt‘l:rhartl%? 9 cire dse%ﬁa thnA &%C% fQ{]D g;&ahed tto dﬁé‘ lti}us . In thls regard the

cantllﬁ‘&rf«d F'FTE {48 ey be %ﬁbﬂhrecﬂw 6t f&@@aﬂl MEtSﬁ@rSa aaveéfsa ‘Wéfé‘é fqr@ Sefisor may
be 4cRE GIRASLth MnerbrdoPthedyldshd. Wl aa*orcddeﬁsbamﬁzmzddncrh@a,s @Sd merely to turn the

. prmj h%izo%a EE E)rdm ielecééo%ﬁ:gl \K;gcoaeol ft% rge c?fn lﬂ(rebe\%on ‘Y’]tﬁ %g};e{ fctr% resulting in a higher

cjedtioywate, fgrunsfa&@e'[‘hggm senJid agpbd ueegg)y aratraglonie g@tr@ qther artlybutes such as the line
wﬂﬁbﬁ&&mﬁ&%m%ﬁ?&%ﬂ§ﬁ&%ﬁﬁ&m@ﬁGﬁﬁﬂQﬁQ%mhﬁmﬁQffespond'ng
slots 1328 fornmed in the peripheral edge of the upper
surface 1329 of the upper layer 1308. The slots are
PRINBERDING BASSAGEWANS h rounded i nner corners. The inner
surf 3Q0,0f t sIo 328 and the inner surface
550 B pade Bltsele” uf SrrAreesi SCuHR ST B Ppresens probiems
printhead' s center 1300 to aid in ensuring the capper
urckQLates about the central axis




1300. However this is not essential. In the enbodi nment

shown each face of the octagon has a slot 1328 but

this is not essential and, for instance, only

alternate faces nmay have a slot therein. The synmetry

of the legs 1322 and slots 1328 is al so not

essential. Rotation of the capper i s caused by

engagi ng arm 1185 in the angled slot 1181 in the

stylus nib. Rotation of the capper is ultimtely

limted by the legs 1322 and slots 1328. To prevent
in GEpPREE koo tihteej@a@P@Fices Heienthd @idfekerd reolbh ik $jﬁe§tiohl Slevitied are interleaved. In
co%\wﬁn%ona?%rmg‘ s%f?el 1rl?k €lec %n a%vxcecs)\é\{%(%rr dxcg)erdtm g%allllsr W and s%glihtﬁe (? 1¥ererA inks may be

us ni
suppligiso faphagw §°laﬁ@ert0r bqﬂ@nﬁiﬁaf thewwdﬂ p @F‘l@h aawg%sfz!hls ip pet POSSIble
addi tion guard arns are _provi on either
of t HES PR ER BTN B SR P 1 Dor U e s s oval
shapelcengiee rdat ?t@facterfbrolpmb’ﬁnndtel}t Half therthidkbdeedltheilayer 1A82emt éeh dvatdue as a circular
apgtlarc 19&‘?15}61{';}9 to tﬂle QQ@:' gtpfactehﬁ'legéép{ugac@%ﬂﬁe ep13I099l%th%9four gr'ooves 1342, 1344,

for sone reason the cap Is rotated too nuch
3thad EP4htorrd ntaeatet el e SgpmehS helprbit Fepnfiom ‘lh? Hpaves through the

layeroi3ed (s@rfiglref 20 aed 14haht Bga slrB22of@RMivac fyet 302 edald agabift thele@d cap 1126 so

| ACTUATI ON Wi | st the pen may be
the§etf%0§e ﬁa?seal?d%aw%e irable that the print head only

actu a&sﬁxt]e\‘)ﬁbﬁgrhhdb&% tﬁeitfé/irbl ﬁminlmbmleé and G BFSHLs mn eft8tfon @evices 1310, so three
. Su rate e s us, nj caus
lm@\&p tn% ﬁecltle)n dcp]w&eg 8eeggo rf.-ctel\rﬁ{gg g fa81e llr% érﬁ% :l%?‘gmg to fngure EI a first set of three

linghlof gk gextiondetiges @ nfinghegeassi@s Y71 FelY72nBlaswireccivizankapmplivitby gk inlet 1182a.
Thé QL&E 1@& RAoa qasi_; LRt Isla@e,@éhmhg@mﬁgh Brs thlcﬁnessnlh&r &@m@roelmﬁ B&tion devices. The

oGBS 1 BRI P Sk LR Fo/up) il B of e 1970 shove

it, §sGeepan fERIO. rThHaigler ebbofgietskd! SG(PJajrgnsbyththh]e 1356 irelryee 82 @f communicate with

grotJn:eB&Zt yllleléﬁds %f Qoovwlﬁﬁ favé h(fleg f1§§3 6§%@§ lihe! uﬁpe“gul'f{ade glﬁiq.hese' ctornmumcate with
to turn the printhead on or off

us ner el
510{56;{5(2@?%1:’15? EFFReEY Y- )yﬁlesf': HPiE FuBplY (k& 'F’ést @7b?“d 151 ‘"?Peéﬁ‘ﬂyoﬂ‘e S“pp'y of ink
fromviopsieg ihit iglan 82 arrespectiedinkst1BToQ 137N &a 3181 of Inke Bjectiey degitds Graccomplished with
anllr?otr%aag{ the IS LAQGEves The force sensed may be used by a
controller to control other attributes, such as the

i ne mwhet hg2oRebhddnicass With ddb €368 aﬂpsersuﬂ;meg lifd B3 6EARSSecAdh devices. The

inn%%/ A%%Ch tu%lcgtysﬁ?lﬁ%glgt ?44 i} aher 1%@;& Bjé)]r?{\fla(éd‘ (iommumcaigs with groove
134} Beihgrndid gioees 34&@%’1’@@(3 3q6zeierding (p thervdper fvrfece phickseeppmgnicates with slot
1353r’ﬁ*3|s%{rﬁ568 éa!PeQ& u%r I"r%ﬁ 1374 Qxldsllgm%ﬂ(réﬁctloﬂ hevtc@s atnmﬁ) all three lines receive the

s TR m g gt MEAe e o1 1750 By g i o mimor mage

arrq;mgarrretlt@fsotstmégrmvks ej ection devices are arranged in

paral l el rows and so all the different inks may be

supplied to each row fromeither or both ends of the
CONTRRL OF ATTRBYTERPEFRINEP Whgement this is not possible. The

rear surface of the bottom!layer 1302 is provided with
ColdRUbntid kialpotemtiomdtd@2. These inlets are oval shaped on

the rear surface for approximately half the thickness

of t Higule gy shows 300ur gpler rehdi0dBrind hors bady HOZ pirdcateplpceable four color ink

car@REI 1 L Bhe b3t dd MO0 Ughdel Ohrek P&arﬂdlﬂﬂﬁﬁonﬁiéfsfl ARE140d RA 4058 PHe potentiometers
oY 158 Sl it J0 B Sl P W s 10 v
disﬁrheaeola'rcerrapqndnm@rthm‘ettlhg;l By dishlat 1R tiepreferiilom ¢rgpeic light emitting diode
QMQ% cta%]a%l@ ) Blsﬂlfl}ﬁ"lg tﬂee} c?fred]cagg Kl%ﬁﬁtnfelygw (ﬁ%lag Jnayagéja combination of

o

ower surface | ower 02 seal
sevg@l élffﬁ@f‘t CPI §d @'11158 wtdﬂ-xd'nofi s or a color LCD passwe display may be provided with a
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these grooves define seal ed passageways. As nentioned
above, there are four ink inlets and twelve |lines of
i nk ejection devices 1310, so three lines of ink
ej ection devices need to receive ink fromthe sanme ink
inlet. Referring to figure 21 a first set of three
lines of ink ejection devices,is nunbered as 1370,
1371 & 1372. This set receives ink supplied by ink
inlet 1182a. The second |ayer 1304 has a slot 1350
extending through its thickness under the Iine of ink
graphjeal tpromtad@ivif gleS:ffecl laBeactotviien pamnsl ofthet sodacs kdpdcen] B Gespestive control. A

furt%y/atgﬁg’g 81\64/1&43 ati'l'b%}y v{ﬂ%h !)J?[luggyarg&a% g@uéaé‘&‘ﬁs%%r éﬂpﬂla Lii?;ﬁay inﬁ%ﬁbe omitted and

evices of l1ne ~it, as seen In .
the pRGRTFAY Y.on Friwing ¢ FrEwlediitiioghiaif HiE desirgst iitatse Tar poyirdonptestmay be linear
rathErita@ roladDbtehtdmbayer 1302 to conmuni cate with groove

1342. The ends of groove 1342 have hol es 1358 & 1360
t 0 t Revill ppepregaiedf that etherrrdlot ¢velsed modairroamibe ated Initcpdhof whigllivg HSV the
potelt?’(ﬁy?:teé Qrgl% g(g’lﬁél Re@ IRER, t& Eﬁtl: bR-GBTQcﬁﬁ@cessolr 518 %laﬁ{f’e%{oyntd (ﬂ |C zInoMagenta and
)

i ne 1 and 1372 respect.i vel
el DB ARG AR TPHPB e Erte ot Bt Py ¥ pifpuihetes o changeay
of HBS/IGB &AZMY. & 1378 of ink ejection devices is
acconplished with a mrror imge of the slots and
grooves. Ink inlet 1182b conmunicates with sl ot 1362
C°'8h‘EP"§’8' g pyrie Rdtops ne 1373 of ink ejection devices. The

' nneﬁlglﬁp g‘l Q&)wssé 9&1 1150@%01&91%1%@& Qcﬁsr Q@Z%J yreplgée%leli%@r“boiopmk cartridge

§£ 1302, Thi s hol nicates wth gro

1114 3hg pendy WehBrludehy et dpigolies fgﬂffﬂabléié‘g OkPR 41 e3 6‘6‘“"‘ buttons 1426,
142e &t1@30d TiR@ert @df cudappe Folsill haos inhhidHs eoaimphiratigtof diffisrt bolor values.
Thc%JJnQrEl bu%o% %(6 JJBQabfi’é tQEla%%’@%en%%L. %ngc% nerE}Q %er&l:bk e %utt’l)i?’sﬂﬂ?&aaﬂ&j 1430 cause

ej ectl1 on devices and ree lines
the ]?eé E’é?"{}‘“ethliofﬂé the ggﬁaé)]el siqred vafusa w%ﬁwhvlaéf@ﬁ H:Rplzfyrné H]F Fcﬁ:le@fmdmg color to be
printed. 826l bitonst IRES & i1#BOSabSHO pend3 &Qall&hrﬂl%B fhe ivBuea hiiffvedtidirattiohs. The button

r e
v Bt TR Sl RCARTRE L Rl b M AP RS B i, it mey be
selegfpdzyiadheptbitinn | Hgaeddheperiviy W@Prz!}westmlsmd cprefifatiqeynty it igsbapeed.
1400 having a pen body 1402 and a repl aceabl e four
. CO i nk artri 1114. The pen body 1401 i ncl udes
Ling ﬁ‘F’éé“er% “gPF DOE ﬂ?‘%grret ers 1404, 1406 & 1408. The
pot eﬂgdr@m.ih&ﬁf§a pefi QﬁﬂZﬁﬁﬂludtnBQ patlBydy S48 Whddd FeplBcestiiOfour color ink cartridge

lllp rﬂn[gbea rg)eéysl 4y4a méfllledesrae Sogoi 8!5%\%' 4%6 plaggbl? %DOP]&gyan h%g control buttons 1438,

144‘& &rifes E’mgil Iafgly fnéluﬂeh aongyeletile fgmory mh@ il |'%9mred>ﬁ Pllmaiity qf different line types,

sucu% efi;i@ r@bdoyedaiae a&gaﬁh Gneletcite c@mmohtton 0439 hs@g@able(tqg;ED)he pen in a “select”

mod %Qreb e(i)aé) 4% d 91128 llsea Xule ne%t cycle {hrog tge ayi 1Iab9e s?or d line types, with the
N EFRALT Y Thaddis vV b& atron of

a co
dlspble%%ﬁ dlsplmlr{gft@rcemﬂspoeémmlﬂe@ lpﬁnﬂsfed mmmﬁomm %ﬂ@ﬁ cquEDbe pen to scroll

throfbh t@ tﬁ:@& QfopﬂeQ»Q dlr&u&@S@dcy fhe Absiil AN RRIpIRR, F?Jr@é{/le@éiecWH 3 the button
143§, dgi Sig hud 300 lsfﬁ Py at'é’gt °1L &5 that the 1

i EGEH V¢ ‘H‘E“rpbﬂ uc% e “ileéta PR Figbest: Lot %S&’?f a‘i"ﬁ‘éa e¢ that the fine
widih egypeatodiied ig @ Fitnjlap manng, withuthd dee having e matbﬁr@ﬁhrprvmrmdesd and which may be
sele@dd®P t@¥sethi ch out puts nuneric values of HSV or text.

The display nay be omtted and the user nerely rely

on d@tawc&@olaqoaagaad Withknl i@ cdp® ofaitifvemioh 5@ thed @Sénfi@Cs not limited to control of
&gmbloneters may be |inear rather
{9 oneters.

In will be appremated that a single pen may provide control of color, line type and line width, and other

attn?ul&]es via ?ol’tlein? ometers 0{ coRt

attributes as desired, with a single display and three control buttons, with the selection button causing the pen to

cycle through available attributes, such as color, line type and line width. Additionally buttons may be provided for
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It will be appreciated that other color control nodels

may be used. Instead of controlling HSV the

potenti ometers nmay control Red, G een, & Blue (RGB)

attributes or the relative amounts of Cyan, Magenta

and Yellow (CW) inks deposited. The pen may be

provided with an ability to ald ow the potentioneters

to change any of HSV, RG or CW. Color control via

cycle buttons Figure 24 shows a pen 1420 including a

pen body 1422 and a repl aceabl e four color ink
cycliag thioigl gelor cdrilpbdents Td@idpdip sipb dyhud, 4@Ratiomgdudes a col or

di spl ay 1424, preferably an OLED and three contro

buttons 1426, 1428 & 1430. The pen body includes non
Cajoyicapireliaf@mpling i n which is stored a plurality of

di fferent color values. The control button 1426 is
jwﬁg r.akle to place the pen in a "select" node, whereby

he buttons 1428 and 1430 cause the pen to cycle

t hr outgvret2h shogyaiich A0 bavie @ fantcolpainkiagridenil 11K atdla@endiodypl 483/ The pen body

mclxﬂ%étesdi’le%ﬁls@)ﬁcg@te %43@ d&@?ﬁ)&?ﬁ%@é@éu%{) £k arfdQ0 BR which is capable of imaging
u ause

430
o B % AP Tgn G SRRt TR rpL Pl e BEp S shopgy The pen i
opdzabletto ['pick’] 21 8o frary atyepbipetiby t'dickingf the etylad ik hig4 kaaing the object either alone or in

E%Q%P hige 8€C ARl B ANES tlli‘s% ﬂ%&bh%ﬁ Ma), UBwh $h figure 27 b
cm@ht tﬁhSI% &ﬁ@% s%oectea via the button 1426 5%? Ay o

S
PR YR Y OB G £ B e Bt Bt DT Al gt o0 e 1514 o
settingtilielbrightness sf tidvalngpddlan aksda M1 6 didr baldetingta éincoddth sndlor sila cycl e
buttons Figure 25 shows a pen 1432 including a pen )
body The Sansopppgkage Hébmwd@amage plolstection prddedodiRe rempge tqss gelescribed in our
carfick lﬂ)llcaTbgﬁPCﬂ%U(h)@dSy@ lab a4 ﬂonﬂi’ﬂ)d@&ncﬁa QGIL):OJardd mSPbeAfovidd Rith a series of
ra ont [

colpr AfEITJU eicﬁx A)Ew clh 18 a'1:§.o 1nv1s P ancocﬁe%e tg:aﬁ euage pagotl"l%Qa il'or ea81’1 colo)r/ sample may

PN Fat i
mefely ingigptg fingtign glthmﬂ@d p%smp#l Lalrch by “sgp the folefitd KewheretX i rhﬁ eolor of the sample. The

peﬂ: M&es men%bbclh wﬂﬁh e lﬁjnalo{; hsi:aatﬁ:lated (]i_\ﬁlttl ggarhduﬁeﬁag elat is stodaasfb set the pen to a
0 u n | S | ace
pr i o ST e oI5 e o B Poh€edado
and %%{%er&mss@ucweeofm@ ra%larocargmlt 8ol ﬁTﬁy &nuéefe@o @mgﬁdaamase The fitst area

stored l1ne types di spl’ay” 1436 di spl aylng
inclupfs HeHTpEIPLAS |°ﬂanan¢ P ibeld Fﬁlﬁﬁ@éeroderr?é Pt pesti rhilsh thgsecond area
incldek 480k qaigaRo thi @np@it of CetSiRIcOlof to tht Buire gdlort, e sétyipes. ToRelect a color the

g | I ' g
usePBBJQ-t?el‘ei dlfii( 0%%6 ﬁ%p%éa c%fo% tﬁe 1rgaec%iolr %gplgﬁudlrh%n J:li%li%l?’flée secorad set” area.

ecte via t utton

t he penfuhe Lanﬁtﬂ)ﬁ Ehe Q(Elg}d:% %lai' m@u&%ls§Q§ @dl feteRt@oib¥ p«ﬁosé‘ Od:ldeé are encoded
preci at ed t hat

i g s R TP s Proa T e Gtenel o i TGk i i and wpload
seripdrd cgasrathaviiamgstanenunber of |ine w dths stored and

which may be selected by the user. G her control )

mod e |Adteratizelyihg tags gy pRarats @pip dhe Getpaeh st errt thedes alis decpdsd and transmitted
o 4 RMAEY deBbr. The B defeifidee the tidcte rzlisﬁcﬁﬂted@fnh ﬂ&ttfags lakirREnil Ial appropriate
ins u%ttio%% kqgg% %{nsln%ls I%gag }‘e erem?al'g xt'nz? e%o th %ureée'i’ 8& g(ﬁ%mboihme)}; which includes
appemmé? hardMPrﬂ @rapsipiier angh @Pﬂ#l) ﬁq@rawrre!t"#g amhrmfwe'g Féqrmatign to gg %%Prr@sievwe

as desired, with a single display and three contr

buttdﬂ@maﬁFPﬁ“?ﬁ@“E@Fé@WP@h“ﬁ@ﬂ*%ﬁm@ﬂﬁ§fﬁﬁiTﬂﬁmﬂéﬁyVﬁ“byme““
usigyiglcemiuler witighaascatrdiadplte pat t ri but es, such as col or,

line type and line width. Additionally buttons may be
prov iTHolof egpd may)pleyginalyde argsg which allow the user to set any other attribute of the line printed, -

such as line type or line width.

The display may be used to display modal, selection, and stafus information, including:
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cycling through col or conmponents individually, such as
hue, saturation and value Color control via sanpling
Net page 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
descri bed with reference to f% ures 9 and 10 and which
is capable of imaging a substrate. The pen body
i ncl udes control buttons 1456 and non vol atile nenory
(not shown). The pen is operable to "pick"™ a color
from-any nolymea¢ by "clicking" the stylus nib 1154
agai nst the object either alone or in conjunction
Wi t h puskirrey celer/teppr fopkaving@aigine of buttons 1456. A
color card 1510, shown in figure 27 may be provided
with ‘a r&‘l‘rﬁbté‘ﬂ‘?‘éﬁ‘f“hﬁ’l'%ra‘ﬂé$| ned colors 1512 for use with
the pen. e car 50 i ncl udes an area 1514 for
setting frganﬂg ?ﬁ@s§ of the color and an area 1516
for sel egld BOwaad JrRgeM AL B206/ or style. The sensor
package 1454 may be capabl e of detecting and decodi ng
net page im@sSramettl@eaidniintbebdlecitdlr earlier application
PCT/ AUOQ 00569 (docket no. NPT002) and a "col or card”
may be piBvefdigerlivk shctan series of col or sanples, each
of which is also invisible encoded with netpage type
t ags.® ThensEysPew ceppmicptisn pith wigprte) may ner el y
indicate function rather than position, such as "set
the col of "T8*¥€*shere X is the color of the sanple.
The pen includes nenory in which the function
Sa%%?QﬁhéhSﬂm%4hﬂwﬂ particular tag code is stored. To
fo ' particul ar color the user nerely
cli C@Uteh@ to] @kshpvesd perol%fr inchyvlihe & Frplagreie fows qgerdnkagppttidge 1114. The pen body

14ﬂem€ssantopt§:alts@rger dé\nceaﬂw@xtr@wp\éﬁd Shd MG tgwg/enc%estanamc&dpay 1476 and a

| ude two coman
co B 1 T B e B AN 5 B TR o convle
- chip pi chpe 147h The blam(s) 4 ¢19astudonsnmt) debunpet nbipyotekilt mypoie caphlild tstoring a small
nu:%d@ieof%ﬁ&qmm@:ra%u{ek)rl%ﬂl@ e f’@g§lch§ﬂ§"(!0}(t§dt &J«]E 14'{‘39&); Q)ﬁtactmg with the contact

he color to e curr ol or
pads gfetPS 1%6%1;;6 1-|-164 gaglfcg 6elcenélngcp81ve(‘5 IandtOHIérolha%tg? rﬂ,égiﬁd Ilrgroethl sensor device 1474
is hahted tl' a @rontl REB f1483 sthich eaages eith cktagn(nbtedovabe s the @rsCRYIED Two PCBs are
pro§1ﬁtmm>r%as§ %akt&%&n é dng gsu%% PkB%‘naycr‘ Ee&ocﬂrgled &%h:ch ﬁf(%@lponlsrﬂ; afk mounted.
further variation the color car may I nclude a series

of dithé en@ntieveohom Snab@ Sehasad Ma&ngamz; e oehekhg id sl%at&i in a recess in the
mtetn}z]ingl %tlle g}%n gc;(l)(-ilg ?rHCI%Ir'! 9 sumé/ntlaip (f.xéé dJ?SIt%E '@%rg ?s gleonl edd af dnage serl?sor capable of
sangppideciardvigible cobor. [Thasserypr lé%ﬁ lg]prgferp@x HEYB phatarscdpigs pthg'rpgl_nt line or image sensors
maybeldgnat i vely the tags may operate as in the netpage

system where the tags are decoded and transmitted to

a netpagedisgr4seincludtivere®ey MEK in diitieis Ihates niofkenefitsiticchil 0. This switch is
sanakﬁaiggge%esﬂhy\dg&n?(gtan@thé ﬁgém@m HhR TR Fhdeecllr ARPL ARkeRiTRe switch 1490

Instruction isre erence
is nogmafty ARN Y it Fesed Py PR e, TGP e e HASHL G MR mcudes & lens 1494, i
sildhminuﬂes in tRAd Ofhd fh end RErslNAnE te PCRNSIT THe@old@gd 492 includes a stand-off

rmgaFt{QlS %:% %rever%rthet gn%‘ﬁ%&' éﬂ%crt]i agc%ergil? Cﬁangr srl]lgstrlitg fL? {T%Ee otne fel% 1494 and is

n nal  device.
foceserhpraetelrontgfhetnaim: titveor dpage feipot lél§6 Jﬁe Wﬁaokimg lﬂﬁ%mw é%iPrPFaS?‘ into the pen,
conkb&ssﬁ@tthe R¥itch BR MSRBE it todBdnRGateTRmGEHRAIRE]. ORERRE ot th@Bmpressive force the

mﬂgﬁgg%t ogwggﬁﬁgpen The color card may al so include

%e user to set any other attribute

of t H’ﬁe J:oiop Gr R lkn@ E)I%gllc{id @%eﬁﬁa), l;erbgnutoMJaQn 9 (Jariletjy 'Blewé% % l1-Jﬂentioned, the
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The di splay may be used to di splay nodal, selection,
and status information, including: UP08-SG -19- node
nane current color/texture for draw ng/painting
current line width for drawing current brush for
painting first few words of current text selection
i mge fragnent of current |nag§ sel ection URI of
hyperlink selection pen statUs (power, contmunication
with printer, etc.) error nmessages Sensing with
sensor at top of pen Figures 28 to 33 shows a pen 1470
cmimrandr Wsﬂ@?%r&cﬁﬁbi&Gﬁﬁﬁh@a fueniér of f@dnt dofoks. TIgfcblbri 16l Brepridtbd dlay be selected

fro %re CQ IS yy use c?fzhze (I)nrt]r(:lblljl&lonSM’%n Fs)éléc%g‘ old ?srlﬁs .[;lyeg 1¥the Slor display. It is
R4 A R T S and T he o8y i Rer U

en bo
alsg) P@p‘bl'aty Sal‘zl?lp@“w Qstong ety lmhe BWW'“&H‘V@”«EW'“@ ﬁ%’ﬁ? k4. The user may
“cl@E'Qh&lgﬁéersé}xlsor bmtag«ﬂ‘lsﬁ{ s@mﬂ]’@éﬂﬂk@l@s:r@fbof&r frhit SdusePGEBswIB0190 to close and the

colehq%‘st(t%d)eby i}kf-)l@ag Ff:gsiotl Eﬁ%g 15 pgsFFg |tci tg% c&%%oﬂ%r C&P(Is)ﬁg%gl\%hoel cor%trorer chip then sets the
coletbe yringed pabylisplafl tsthosamplgd @los Fiat hser mayvhrage qforsdp ['diekingdpn a different

co]gxt sla.%le A} fistob B Esdro1 SRR £78 10 sJIBLoRE6Bnd didausles cont act
1482 for contacting with the contact pads of the

| n k O@ulldry shrokiel with 14 saakieh dedite riag GEstaredin)thp Givedry @Nidier use. After “clicking” on

theCsQ er t €|3 Llls!argr%%f)ﬁéﬁ%ssgﬁe bﬂtttogq %%éc} %ﬂﬁ‘g%e WE:?le &7 Qnrmcgﬁw pqggéoﬁnﬂthm a preset

secon engages "W t
tlrrwmha@eﬁ gecprd Ef ther Ry s oh Presid thej cplt s poeafsd aspdemperaRy” gpfog and is not stored.

Th@ﬁ'x&ﬂdr}dﬁﬂ ohi@ be ARBR oﬂftonﬂ@d’ﬁdfamﬁdnlbéﬂ oﬂ@)lo@dﬂdmleass loN Yt GoriéiBore colors may be
posnflﬁ% but mg(es seiéglon OP H]i\ﬁé} j;ed coi%f ll}l %odrﬁ% ¥h§ .user. %l?g%utﬂg l%gf-ory has reached

es a chass I'S
ca@qgﬁhe p‘ph ]ng;/ implPreRnirge pig narlet o gehpmes £or dedetingsasstared celprdo make space for the new

colbr"‘b@&ﬁﬂlnaﬁd@@f @t olaegtazolﬂx%fbrédqgé’co@ﬂﬁasi rScehtl} uéed 3RS ARl Rlpleytly used, etc.

Alt&rg%g%*' gnossfer m?/a ﬁrs)folrrﬁ%g 5) rvnpaqlg eea %)O %r}‘dr{a%%n resamﬁle the color to be stored.
Otter 8Btiprsschomesfagervthin fhe scoR@Bthpotimecept or .- Gt her  poi nt

l'ine or image sensors may be used. The nol din 1484
| nCl LRlkes metlp gopeegion opBSTHE: R MESF G P Y BAPEUTRN ftampld olors
ratyvihbrClaquirh Oser thiit. SThS pdntnGin plogide 9@ Bciwir€ epdatb@émuier(etetn & there is only one

ph%%gﬁe&gw%nﬁcei I'Aef rl;-) %%n%%'&g’ Qb Mlt& Qorg hﬁvo’rl{gagcﬁor;; SIS second memory for

L4586 1S nmoun fch 1490 s normal Iy open but
SWW@‘@W@§@@‘BV“a conpre33|ve force. A Iens nDIdlng 1492,

wh | ud '
e’ cHEGr TR fetic b S frmstst b PR byt Tsgre
nol di ng 1492 includes a stand- off ring 1496 to

LiNg/sPH € Bk cbiR chRfkeL diSdwhNt acting a general |y pl anar
substrate. Light enters the lens 1494 and is

f ocusaifedit slwwt @ dend AR0CainEa 3o bety 1502janda tspladesbisgertridenid it The cartridge
ma}g'egaG(nonI(Jﬂﬁmls 6Sur 00 i Rleel 1R Sed BYy iR 2@S8BChultdAl1 §04tahan indicator 1506.
ThE i?u?iéator may be a single or multi color LED assembly and may be separate or incorporated into the control
button. The pen includes controller circuitry for controlling the printhead 1120 and non volatile memory for
storing aftributes of the line printed. The pen has two modes; a first mode in which it prints the currently selected
set of attributes and a second mode for selecting one of the stored set of attributes. 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
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conpressing the switch and causing it to change state
fromopen to closed. On rel ease of the conpressive
force the switch urges the nolding 1492 outwards. The
color of the line produced by the pen nmay be
controlled in a variety of ways. As nentioned, the
UP08- SG -20 control ler chips 1479 are capabl e of
storing a number of different“colors. The color to be
printed may be selected fromthe stored colors by use
of the control button 1478. The selected color is
mal b8 Prhdaiyeid 1R ird hedeaad Mdsh 6H Epbalslor Intthd sBcondh@®, IP@Sit:H lile éndicator may be
01£ 4sanple and store customcolors in the menory usi ng
"the i mge sensing device 1474. The user may "click"

t h e | e IR MHe a%ztﬂe /9 @f a&ﬁltute@thg @s@pkeeelpéraﬁsagnéjcﬁﬁlpregedaf paper or the
hi s caus SW t ch

es
“ki‘: 6‘15 S‘Fc“ff%d( BRFF %&'?th‘faﬁ & "F’Wﬁﬁ‘éat%de"ﬁ?‘bﬁhe Si’ﬁ‘g 8‘b ‘Ssp“’ﬁﬁg §'étae qager Thus cycling
thrbdgle thegetd rap [bk efzoadii iy (te) cobhhd@@emetire cesing ofakrdwdng. 1o hhepprdfdned form the user
drEh %net Jﬂ@ ]lﬂCSCtQJ pgﬁ "IthQ atp%utp Eelt ngt%gawg %Cgetqé ﬁpl c@:é(&ij’ attl‘?outqu on “lift off” of the

col or. he user ch ange col ars

styilue]rlrg é&tbe‘nugﬂ pﬁﬁeséhe&fltfop é?Oélthe perbf:ﬁftvd}xes grm \r@thg]e weqrj”g;lvttﬁlglte set, i.e. the line
just dr@wvnC D ik bdton B Wit pestedieadn tat deh el the ayles nidfthet“Br@re@t @iFiRck set is changed to
the n@(t%&tjﬂ thg:%erﬁ ryc‘ an%%gphe%datt%ulge@ett 1? Srmtc‘egrw E?&Vll’%ql\éés%ﬁe taxp&her the pen is

store e nmenor ater use.
caysedl to gxqls thioypiptheavpifghle a%@vte Pty e efibuss setstie basgiotsolife wm lipgystyles or any
oth®d dRéirgotekiR Whidhhyed cRadged) or b BonfbEHANbE Yf sufh Birfeidky ThH peklingy have a number

of ro%g’ gft a&rll%u% setd s CH %q a st ?To%te ‘ﬁca)vs c§lor se]ﬁctign gse@onﬁ %%up all?wsqﬁg style selection

anh ghirfl growmllom bﬂeeﬂdth sqﬁq@nn’@rrﬁswplmﬁylf—‘f@m sbe b@%ﬁ%@?l@ teyfoodify may be
ackidve hsﬁl@ e Sévabll buasHTDRA, therxﬁﬂd’e@r&l_e Sl Chcl @ ShrdagtO Il Hdmbers of all groups
waloring nore colors may be possible but nmakes

BE'e¢tion of the desired color nore difficult to the

user. Wiere the nenory has reached capacity, the pen
INDWFREYT PEBN@TENt one of a nunber of schenes for deleting

a stored color to nmake space for the new color.

Del etAiprchdipectisingife of bk opth dewwstragegh the prsferspdaniinting ysthed fingirect printing is
poni@@SA s:ﬁaﬁ@ﬁ-‘eﬂﬁdt Wrinktie&Ctan sehsedqs) L&gmktaalslt/ers‘ar cﬁﬁau@nﬁlblymddﬁ &Gmall cylindrical

rol ﬁralﬁm gPr}tact »&l‘!élrhé tp%gee'}‘% Eﬁtﬂg splg eler 8 %thlge Xi %f‘%}ge‘pﬁéfé S({ fﬁat as ﬂ&ﬁ r811er is dragged
acrpsg the @agst lomatnca@dmem ithelf etthap it issat Hedtrenslesito ghedirectiprpf triqigon. The Memjet

priftheRP R nlfbfmtxid]tl%hnhcﬂﬂﬂ@ {bmrom p?&;t L&y thmei(e& t&fml@p QhPdhé ANerda@fers the printed
e, or sStance

0SSi
il i G i ] QPR Fph P TRARE PEHGI TRGT ISRl Fpl e Somac e
pagkhve thpgie puiptieap plowis déntt om a@leansoifge. §bqyainddad rep@ingesi aggntone color image via

dltl(e%}{ gﬂe\}ef CI\II‘P @J(ﬁ\d‘h@ 'Iﬁmtﬂusgﬁl%e pB )(Iﬁxh&l@cl pr&@@ﬁy coﬁgﬁe\{ |t&ﬁ1}ed cﬁtlnuous line
first nmenor used to store "favor

R B“‘Fr‘ﬁ%fﬁfl‘ffat%bry the kst g o A A fal}epfela%"a [pagese. Tiscn
be Jdxemiag@ins exveraiByspeg. fisie thetagua aumAdbreot aie tralle) Ukth@Soxmhlh)eSﬂy itnbgug the surface
. | t | i SCOdIn; 4
and @l e%(xrf m%%%@nt %rc'thé LRE WXISORA \?\:lec@%%elééaa@gn %il%gﬁ%uvs\% 'mL Ngerﬁ-% befg decoding th
maﬁ%f\?ls%‘“a&mﬁ%ﬁffﬁédy 1502 and a repl aceabl e cartridge

1114. car monoc hraoame or
car PO A BE g e POABEn Ao PBre BT iy gpne md rom

magkisglnibn | ndi cator 1506. The indicator may be a single

or nulti color LED assenbly and may be separate or

i ncorporEt BEoFhtitrat ke st s s o vt pen from printed paletics.
Thé $D0s GASSLioBAIR indiddtd Blourednt seitdigs Kiy af 10D @ 0RDL ol | i ng t he

printhead 1120 and non vol atile nmenory for

UP08-SG



storing attributes of the line printed. The pen has
two nodes; a first node in which it prints the
currently selected set of attributes and a second
node for selecting one of the stored set of
attributes. The penis normally in the first node and
is set in the second node when a user presses the
control button 1504. Preferab@@'the control button
1504 is located on the pen such that in normal use the
user is unlikely to accidentally press the button but
bl sily accessible. One location is the top of
st KgEgEEr?%?SO& al though this requires two hands to
oper &khe penNEthe predam invénkjon infapableal nengarisp etrol Gfigtis. fmehsughfe color and line

wuﬂﬁ"ﬁg indéﬁbﬁ&t ioﬂingen:ﬁd PR O] @th%qgc_htabﬁinﬂlﬁrb Rr&fi@E aRlddpendant on time and or
i ndi cates thi by wa the.indi ca

[ a S of .ind t.or } 06. Tpe hi
re NGO ARTH the PICES BEaresd £ 10,5mbodigaent RERE P “?eﬁ ) e lefomeigh array- This array
mapBel@edn derfvt ts Rladve poditan getheph ey it inpve dver aselrsatrd Thno d dot —|dfish line may be
dra%ﬁshlli&l% a¥ ggtl{ @a‘;jlj_leg aLsoie Miongein pmpteéd.egiany-r&hepy@c@ are also possible, these
~through the avail able sets of attributes the user
inckding| y draws a |ine on a piece of paper or the Iike.

As di scussed above, the printhead is only activated
when THES Eylus nib is pressed on the paper. Thus
cycling thyough.ifeinmsd soc@daPe triggered by the
commencenent or ceasing of drawing. In the preferred
formthe usRfity tcfid\¥et, anakd, poceaidsl) | i fts the pen. The
attribute set just drawn is set to the "current”

att ri but e Metha@i2D dhapkt3Dohdpe, codntatidve  stylus nib. |f the
user presses the button 1504 the pen continues
printing wth Premefeeyidh attribute set, i.e. the
line just drawn. |f the button is not pressed then on
"put down" of CHEMLEYI s fﬁn?gﬁw“current" attribute
set i to the next set in the nenory and that
neMIéﬁﬁﬁggﬁggﬂget is printed. By drawi ng |ines one
after the ghfigsedhe pen is caused to cycle through
the available attribute sets. The attribute sets may
be col ors, |ineuwedtdis, |ine styles or any other
characteristic which may be changed, or a conbination
of such char actQpeditgfairerash) The pen may have a nunber of
groups of attribute sets, such that a first group

al | ows col Wi §eEEE PERTP second group all ows i ne
style sel ection third group allows [ine width
sel ection, for %?%ﬁ%?%? Sel ecting the appropriate
group to nodi f ych@dBgainr@Chi eved using the contro
button 1504. Alternatively one may cycle through all
menbers of all mgseaps sequentially. 1NDI RECT PRI NTI NG
Al t hough direct printing of ink onto a substrate is
the preferred Fanpawaalgrsnet hod, indirect printing is
possible. A small Menjet printhead can be used to
construct a uni V&% drawi ng i npl ement. A snal
cylindrical roller is in contact with the page. The
rol ler spi A8 Peely about the axis of the stylus, so
that as the rold et is dragged across the page, it
automatically orients itself so that it is at right
angl es to the diptaRkieBuhtsiRti on. The Menj et
printhead is nounted behind the roller. It prints onto
t he back ofrithe roller, and the roller transfers the
printed imge onto the page. A small cleaning station
cl eans any i nk3BfiPshape surface of the roller after it
has contacted the
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page, so that the printhead always prints onto a clean
surface. The printhead reproduces a contone col or
image via dithered bi-level CMY or CMYK. The styl us
can be programed to produce any col ored, textured
continuous line or paint stroke. The rate of printing
is dictated by the speed of mpvenent of the roller
relative to the page. This can be deternmined in
several ways, e.g. fromthe actual rotation of the
roller, or by continuously imaging the surface and
det edbicaigpmyement in the sane way as a

second- generation optical nouse, or by sensing and
decodi ng t Ieckengdth of a sel f- mappi ng surface. The
stylus can also be swtched i nto non-marki ng node,

obvi ati ng tORFHEEYhr bot h marki ng and non- marki ng
nibsS.TQ Juser  cal _hpad %irguah colors, textures and
li ne STYIES IRt 0 T he" URT VErs&l ™ fen1'fom pri nt ed

pal ettes. Sk rorelny | Yanl0di cate its
TRASr S Wl £ A0k A Bbd Yan

current settings via an UP08- SG - 22-
STROKE EFFE&ks: gt sty of the present invention is
capabl e of many varied stroke effects. Some, such as
col or and [Lhyeng (siokltdn cawe andrddpengeky of tinme and
position. Qthers, such as printing a dotted line are
dependant &HisiPhe and or relative position of the
pen. The figures 9 & 10 enbodi nent optionally includes
an accel er oY array. This array nmay be used to
derive thehﬁﬁh$live position of the pen as it noves
over a substrate. Thus a dot - dash |line may be drawn

wi t h equal khenghhndashgsiedespite variations in pen
speed. Many other effects are al so possible, these

I ncl sehiunegd lightinigoke style Col or texture (flat, imge,
procedural) Opacity texture (flat, image, procedural)
Ni b shape (2D sainegdiccti@Pngdslepe, ori entati on) Determines
stroke wdth Determ nes "cap" and coner shapes
Varying st yP& RAYSROTHR (speed) Stroke width Opacity
(airbrush) . Space (inecluding orientation) "Reveal”
A yCring iopograpny
i mage
Examples

Pen

Ball-point

Calligraphy

Pencil

Graphite

Color

Charcoal

Qil paint

Water color

Crayon

Pastel
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"Checkered paint" Dashed |ine Rainbow colors "Inage

hose" Location On/off Specific style/current style

Tilt 3D nib shape UPOB-SG -23- Force ("pressure")

Stroke width Opacity (airbrush) Simulated physics of

ni b, ink, paper, brush, paint and canvas Transfer of

i nk/ paint fromnib/brush to _péa4per/ canvas Striated

‘brush stroke Layering (stroke on canvas and stroke on
stroke) Diffusion Viscosity M xing Kubelka-Mink

color nodel Sinmulated lighting Light source direction

and a®@rregafdabirench RYSddE o QFf edfRE hpplicaticAY RSN 09/110PDIHERA Yio. ART24),

UsES 3PS5, FSRer "BAR0CLEN oS b1 4G AR Yo, ARG ahd Uss 09/113,054 (docket

no. ART52).

MOTION SENSING

The embodiment of figures 9 & 10 optionally includes an accelerometer. This accelerometer may be
used to provide relative motion sensing/positioning within a pen stroke or a number of strokes. This motion may
be recorded and used to provide a digital ink record of the user’s strokes. Relative motion sensing may be achieved

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

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

substrate and using the texture of the substrate to detect movement.

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

image by rubbing the stylus over the relevant portion of the page.

CONPUTER INTERFACE

The pen of figure 9 &10 is netpage enabled and has two way communication with a netpage server.
Using appropriate software it is possible to control the attributes of the marking device from a netpage application.
For example, the user may pick a color, a palette of colors, nib styles or line styles and download these into the

pen’s memory.,

The netpage tags may encode a function or location; the pen may have stored in memory functions, so
that the pen can be controlled by sensed tags without the need to revert to a netpage server. Location code

interpretation usually needs to be carried out by the netpage server.

The netpage system includes a feature referred to as “digital ink” whereby the system records the path
of the pen, to enable recordal of signatures. The pen of figures 9 & 10 provides the ability to also record the
“style” of the digital ink. The pen may transmit to the netpage server information relation to one or more atfributes

of the visible markings placed on the substrate. These attributes include but are not limited to color, line width and
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G aphite Color Charcoal Q1 paint Water color

Crayon Pastel UPOB-SG -24- In this regard reference

is made to our earlier applications USSN 09/112, 777

(docket no. ART24), USSN 09/112,797 (docket No ART30),

USSN 09/ 113, 091 (docket no. ART47) and USSN 09/113, 054

(docket no. ART52). MOTI ON SENSI NG The enbodi nent of

figures 9 & 10 optionally i ncflides an accel er oneter .

This accel eronmeter nay be wused to provide relative

noti on sensing/positioning within a pen stroke or a
inddger of strokes. This notion may be recorded and

used to provide a digital ink record of the user's

st r okesmmuiRatiat dfve peihdyBybySefsH Nortvage EECACRIb@ase) or 1y range (CDMA,
nglglher%go %ﬁs@‘%‘sﬁgﬂa gtigté\(/impcaﬁﬂ%l?%gﬁi gtg poelgct)bgg p%ﬁ%g%&lp%mﬁ&lﬁt’)} &%ermanent wired
conyerEpT: PARTIPREY Wiredtopredion ngydR éseﬁbfowwoaé@g PrestiE ealet™he pen

of figures 9 & 10 has netpage functionality -it is
ock@R; @ e of detecting and decodi ng invisible tags
ﬁ?&ﬁi@d on a substrate. This netpage functionality

provi \dﬁﬁt thdBvdR@in had bdan HRRibewikh deftreicd t& ink jdt type PaKing HRes, it is to be
unc%%toocf Faiqe tt?qglclso gcg qlm{ 3 oSte?rJ( Jfﬁtg?r;%bc% ﬁegto? lgé(/iche\vrhqch dtepn)lsl'?' material onto a

subysientst iﬂpeomeﬂgn epledsel eticpsyvhich gltey ﬁfggubswet wehntheyes] grinteps@ndyilegtronic paper
typm?é/mﬁ)eﬂr])fters Ofhich RBangY thel sth@ﬁféﬂedr(ﬂﬁéﬁl@tchﬁﬁeablg @leh@@Sof b Qubstrate. For a better

un%é%c{dngnéa]?cﬁrgmfagﬁg 1938{ SO u e \glot Ie::tclr)1 (I)J% I}’ﬁtarﬁ %8E%8W6 199&’9:1 6,120,839,
6,189, 788 kel 1 Brédp ahxb6.26G 18 e vibddsignsd tadf 1okt Groworatierg s contepis pif vépsh are included herein
by lefRPiNg the surface of the substrate and using the

texture of the substrate to detect novenment. As
ment itowe de ipevifedise wiifst tkedrdad@entsagsrited elob @ty iaddsio baitef the features of

thep%lllt}oll slgllnygr é/l\fl gfmlenfeﬁmgatgsglbseﬁ' m §vo%p ﬁlglle%q’ﬁ’e‘ehiembgnﬁaen&%ap ®e combined

ntrollTed by a netpage application to mark a netpagée
m%@#face The user noves the pen over the page. As the

ngl ?]?% ﬁl%%gh:tl?‘%%}og gasbe%nacg% é\l\/g S\A{ltgtsfi% A %?e tg pffherreck:? obolfijlment and number of
speaifip hliepiative embadpmits. dlogreeh ét ok the arwrepipipdbit these philfpd in the relevant fields that a

nm%ptg‘roglleﬁglbgdgnehtg Siliﬂ@l'?gl lohQibse 3%&1&&1@ Iaest;lh)%d &A1 43 R:1BALKH &S gijmt and scope
“reveal " robbi ng the. stylus ove

of l’rhe-ePrés\e’-Jg mverblm t‘\]ccgﬁimgg 1{ ﬁlg){)ﬁ arﬁlgrsto Er_l? w REE!e%rHﬁJe limited to the
spepiGnenbdifibrgsiesri®d BiltBe firgenn eepiagépneindiding docamehtstizerpérato! bygspss-reference

as &Mﬁ' "ﬁ@&éoﬁ%f Wle Inben@on@se(;n@@ﬂﬁedslﬁ kné Giached claims.
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Usi ng appropriate software it is possible to contro
the attributes of the marking device from a netpage
application. For exanple, the user may pick a col or,
a palette of colors, nib styles or line styles and
downl oad these into the pen's nenory. The netpage
tags nmay encode a function or |ocation; the pen may
have stored in nmenory functions, so that the pen can
be controll ed by sensed ta%% wi thout the need to
revert to a netpage server.““Location code
interpretation usually needs to be carried out by the

cilipgge server. The netpage systemincludes a feature
referred to as "digital ink" whereby the system

1r ecoAndfartiiige fprkipenahe tatGridi@includingnabl e recordal of
signatures. The pen of flgures 9 & 10 provides the
abllﬁﬁ%ﬂﬂdﬁeép§b’record the "style" of the digital

i nk. , Jh8qR o% e e?ﬁﬂ/%% ﬁna}ﬁ’a%?blggﬁtﬂ%gfo %Sﬁﬁa%@ th? rr%aﬁkeing

i nf of Mat | on to one or attributes
denic tbige atacti«inﬁ@lypﬁoatreﬂa‘tdm td Hengeilist vabeof dtHeast one attribute
€§Jr| utes include but are not limted to color, line
and UP08- SG -25- |ine style. Comunication of
the %Wlub Ry Abepleabilve ﬁﬂ‘ﬂﬁﬁnﬁ dy, and
Bluetooth) or- Iong range (CDVA, GSM IO

t r anamos/sffoswitahi andawhereid theebldyff(@ltpbtredumed dgorapbidng state

h t
w3 EREE ol rtaS AT Parcre gt SEOHRC L FOFOREY ofdbs, ggnid
reia@irve dRWRAO R tAGe@MoaYt bf ApBRbaiohe of GRNELHBhON pMBkicfhined

the i nventi on has been descri bed with reference to ink
cqmresswefommmtsd@wmbewhenem is to be understood that

" 0 TP | e B o

between ﬁhl epén Pekiticis lin Gatictd thel mashad by dbpait ihken the surface,
substrate, such as thermal printers and el ectronic

anda p eslosed ypositian, jinyhish i the cepingrievicec hleskt the rigthged from
oni cally changeabl e el enents of a substrate.
dé%?ﬁ g&%%ter under st andi ng of electronically active
inks, reference is made to US Patents. 6,017,584,

6,124,851, 6,1 839 120,588, 6,.118,426_ and, .
2.6, oe“%hq%fﬂd&mgf%@mgkéﬁh%n ghe ﬁwhé‘owéolﬁ OBHIC Toftive to the

ca%aégg&&g{mg\gﬁgﬁaﬁge i ncl uded herein by reference.
be appreciated that whilst the enbodi nents

descrlbed each only include sonme of the features of

the nvent.i.on ome Ihe fe tures discl,osed
30 e U GRI8F o SRR 4 tarBering bindg neS ot poRs® M edes the
relaf9€h &8fion dihBe Bt{yﬁ:‘%@ﬁﬁ rdl RS i caARRigdBedY. descr i bed

mnth reference a preferred enbodlnent and nunber of
specific alternat|ve enbodi nents. However, it wll be

kil | ed |
4,200 B A TR Ll SHG gk R g) SRR R s e
coiﬁ}@és@w%lf@ﬁ:b%pp‘«lfﬁdhﬁ tikewglns Bd, will also fall within

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

5.8 Pfe J:a%ﬁ@g &F ddfimPE Wik Ghe tc%)ﬂntfge device rotates about an axis

between the open and closed positions.




speci fic enbodi nents described in the present

speci fication, including docunents incorporated by
cross-reference as appropriate. The scope of the
invention is only limted by the attached cl ai ns.
UP08- SG 26 CLAIM5 1. A cartridge for a pen, the
cartridge including: a cartridge body; a marking
devi ce operative to mark a visible path onto a
surface, the marking devicg being electronically
controllable to change the val ue of at |east one
62t U1 ITRucEriri@de Bf‘@iaﬁﬂtlhwhé}eﬁpﬂleriﬁﬁﬁﬁﬂggdéﬁyé Hx%hﬁle?a printhead
noveabl e relative the cartridge body, and an on/off
adifuréblr imclidiiger ei n the on/of f switch is turned to an

"on" state on s n ng of nmore than.a predet ned
ot BpPing JBRER o oIE fefieel B S0 Bosictup 4 FoishI e Pidthead
nfaﬁrdepbﬁgﬁakttﬁldﬂle%rfa&o lah & atdle¥Rd YPosithLint WRIRh dhe capping device
redeterm ned conpressive force to t he stylus ni b,

ey e printheadiirori degositing ok, ank| udes a printhead and a

ﬁﬁi"c‘?'h el SR Ry ARLNTRY o TR RO P T ot

badydalang h diestchxi ahd mdbrein thevdapplhgtd&elce apporngeted Wlﬂﬁhe stylus
bl ocks the rlnthead from dep03|t|n ink. 2.

nibzand i @Q@abit? betweenqthe apes agd & %%p%%twmnyn%vqr@nﬁe@% stylus
ridge body along a first axis. 3.
@%léﬂég%@rtlhgge 0 gegjl%g?'m 1 further including a position
sensor whi ch senses the relative position of the

styI n o,the cart ody. 4
Tcart ’fﬁwéfrts% Sl4 6 Vhereweic; n@fﬂ%m%  bpgibls Wapagsment
oﬂﬁkganﬁ@m%%%ghe conpressive force applied to the

stylus nib. 5. The cartridge of claiml| wherein the
cappi ng deV|ce rotates about an axis betmeen the open

and |ons 7 _.6. ge of cl
8- wher ﬂ‘ 1?481 ﬁlé’éreéf‘én ithe P’E(&gfa rlP‘fPé%%if a eS HH"O the
m&@ﬁﬁﬁﬁﬁlbncludlng a cappi ng devi ce novabl e between an
open position, in which the printhead

9. The cartridge of claim 6 wherein the printhead includes a plurality of ink

ejection devices.

10.  The cartridge of claim 9 wherein the printhead includes a plurality of ink
gjection devices arranged in a series of groups, each of the groups generally

extending along radial lines from a common point.

11. The cartridge of claim 10 wherein the ink ejection devices of each group are

located on alternate sides of a radial line.

12, The cartridge of claim 1 wherein the at least one attribute includes one or

more attributes selected from the group comprising path color, path width and path



may deposit ink on the surface, and a cl osed position,
in which the capping device blocks the printhead from
depositing ink, and wherein the non marking stylus nib
is novable relative to the cartridge body along a
first axis, and wherein the capping device is
connected with the stylus nib and is novabl e bet ween
the open and cl osed positions by novenent of the
stylus nib relative to th%ﬁcartridge body. 7. The
cartridge of claim6 whereiff the on/off switch is
Stgﬂg_erable by novenent of the capping device. 8. The
artridge of claim6 wherein the on/off switch is
i ncorporated into the capping device. 9. The

artrjdge of claim6 . wherein,th rinthead j.ncl S

7 T Bgrefecrofciay JOVRGRInG G EUEE nih RoARAE ARG B the

ciridgh 8b8y ;aomg 8 feétxisNBe Ry M1B attludifg b IRE oPgiabye @ltedding at
of i'nk ‘ejection devices arranged in a series of

otherthps 0° erf0R twothetfivet ayisand vheeein tha myrkingdexirgiingjudasong
radial.lhg%ﬁaﬁéonwa comon point. 11. The cartridge of

cl ai MPTOHeAA n t he i nk ej ection devices of each

gr ouphérel thé egligddesiceak heyunaiddn Siofiest thé painthead ald rotatable
line. 12. The cantri%%e of claiml, wherein_ the at

| eastboyha sgeand axie @aralel tpythe frsbaws bepwgea the pep gpd closed

sel e r an, xS, . §

o d Poiop AP Kb n B, O 2t RIS B o
wherebe heivemehicoS thel atgunintb telativevtatthe castidge badyt aong¢he first

cartridge body along a first axis,, the. styl.us nib
aXHEIOE G CAPRREACVEEC bsPURRPADE PRGOS POARY t han 0

or 90 to the first axis and wherein the marking device

i ncludes: a printhead; and wherein the capping device
14.s nBntatridge dff daim df further jmcludingeagomst spwre tfetbateleast the

aﬁout a.second axis parallel to the first axis between

J¥ifeand cl osed positions, the capping device
i ncluding an arm engagi ng the sl ot or groove, whereby

movenent of the stylus nib relative to the cartridge
150dyThe eargidehef claimt] fusthpsinglyding arrelectrip) iipppt derfeeaving at

b he. d cl it] . h
13@§%$§?§H%ﬂ§§8%ﬁ§f@&Tgﬁﬁﬁﬁﬁg#£¥%éb%%ﬁ%%né4polés sour ce
for at | east the

16.  The cartridge of claim 1 wherein the marking device includes a printhead

that prints directly onto the surface.

17.  The cartridge of claim 1 wherein the marking device includes a printhead
and further including a transfer device and wherein the printhead prints onto the

transfer device.

18.  The cartridge of claim 1 further including non volatile memory storing at

least data relating to values of said at least one attribute.



mar ki ng device. 15. The cartridge of claim1 father
i ncluding an electrical input for receiving at | east
one control signal for changing the at |east one
attribute. 16. The cartridge of claim1 wherein the
mar ki ng device includes a printhead that prints
directly onto the surface. 17. The cartridge of claim
1 wherein the marking device includes a printhead and
further including a transfgé}device and wherein the
printhead prints onto the ransfer device. 18. The
1621 t Thdg&uRig e‘blfélaﬁh]l Wherbil@he MaldinE iR Gcd RpoM@ AllédsCone ink
nmenory storlng at least data relating to val ues of
otaitie swrfacetismakonthe aisible pathe. 29 19. The cartridge of
claim1 wherein the marki ng device deposits at | east
one ink onto the surface to nmake the visible path.

2@0. The cadiddel 6l0dai 1CkRérdinl thehiedrRing ddvicenghiakigeigat least one
devi ce changes at |east one  attribute of at |east one

atfrihute PfiRt Ieastomezapigaiahen vy agiseent i flhe sunfaseta rark Hhe visible
p¥h§ible pat h.



