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Mar ki ng i ncl udes the deposition of matertal) such as ink or toner, or the
nodi fication of the substrate itself, such as by thermal or electrostatic
means. A~ CO PENDI NG APPLI CATI ONS 5 Vari ous net hods) systens and apparat us
rel ating t PRINFHEAMFEARTRIDEE FOR BB TRONI Qs coNTR0T. DA BOW FXN co- pendi ng
applications filed by the applicant or assignee of the present invention
.Simultaneously 1 ~ with the present invention: PCT/AU00/ 01273,

PCT/ AU0O/ FJEDE OF INNENTARNO/ 01288, PCT/ AU00/ 01282) PCT/ AU00/ 01276,

PCT/ AUDO/ 01280, .PCTI. AUOO/ 012 289) PCT/ AU0Q/ 01275) . .
. PCT/ AUOO/ 01277) T*BcB’r"f"‘&UGb"‘/‘b"i‘iﬂéfs ‘%@Pﬁeﬂ%ﬁsgg”d’%ﬁ‘ﬁ)"‘“ R d aravings. on
PCT/ AUDO 102 8%, an@iPfcAd0oH @y 28 BevicRCTPaNOOpIS AR auh tanes RCTIcAUOOO3088cs B The

di sck osurgsoed, uhd'GRe, &R Wmamgammdksctaé HRBSucATR nfalRRAT A AL RANELLI R t}tzy
cross-reference. Various nethods, systems and apparatus relating to the

present i PRAXIGHIOBA besubsHrie telb Sy “?W“ﬁeﬁ’é@' P SleFErYgRe: pendi ng appl i cati ons
filed by the applicant or assignee of the present invention on 15 Septenber
2000: PCTé&Hgg{)mGIRﬁPuggiﬁbﬁgOO/Olllo and PCT/ AUOO/ 01111. The di scl osures of
t hese co-pendi appl1catirons are incorporated herein by cross-reference.
20 Vari ous rretmslr;metwc&ts@ﬂﬁnsaﬁdﬂappaamrraztnu@oruelp&tsdnn.gvehﬁbntarealsaés&s]efhte i nvention
are di SleO owm 0 enale z]:po{qcal Plg? Ellq: % ggee og L ngst fvI rllted a/ltagerc])l?s]y

appl i cant ESEPYRLRPBIAHR" At B HURe" 208"

PCT1 QxUOO/\@@'ﬂ@Z)resdaOWeMO/ 00763 PCT/ AU00/ 00761, PCT/ AUOO/ 00760)

PCT/ AUDO/ 00758y RGE LB AR 01 5 TARAABEE 4T RTHHAR0 O9ORo1276,

PCT/ AUOO/ 00766, PCTI AUD0/ 00767, PCT/ A

PCT/ AU0O/ 007 FA Y/ WPM%@@FGW’PQ’O%/PEMP%W% PCE@%@%?72A§J(§’67’@@‘?‘5/9/1)277

PCT/ AUOO/ 007 7T/ ARGDIH0 A9 PCIE9/01 RCPCAAD00/0027F, PCTRODHAN BN POD/ATR)/01285,

PCT/ AUCO 007@@{@/()%9% ﬁ?ﬁéjooPgE%AUOO/ 00756 and PCT/ AUOQ 00757 The

di scl osures o ese Cco-pendi ng applications are incorporated herein by

cr o8- r ef B dixieuresd thessue-pendinhanglicationy ss¢ mensposated herpip &Y erbsysefarebat i ng to the

present inventi og o Rethllas SRk rapamla@s tem hOW R ,egemp%qtudag.reamelogeq% Iusens
filed by the applicant or as nee resenF I nvention on 24 000

50 PCT) AUBB BB e Kot S158 e PRAPRODBIETSSUe FRTY RUBBID0 35 Sepienber
PCT/ AUOO/ £0d 2 2¢T/RC06/eNW0L) POTARB0/0 IRMIanAROOAO@ER41 1. PCTI AUOO/ 00525)

PCT/ AUQO/ [ A 527 / AUQO/ 00 / / 00529.

bCT1 AU, TR el MRS PO BE Poiatets A IR e o A e 3

PCT? U00/ 00534Vapoys/ mitkody. GCosRs, a“@@#“ﬁl‘:@@i@ﬂE%‘he W¢%wwt@@5@711501053d in the
PCT/ AUOO/ {g@f3 «co- E’&ﬁh%@da%5§l@d byRhe KM QADAL of REHeRARARERIBRAD June 2000:

PCT/ AUOO/ 00545 TLRPAYISEy SEBIASRRT S B SORHE) ScrbreBo sty e AE Fos .

PCT/ AUOO/ 0053 TRIUR0AY08/ BO526/00CGT/6AUBCY/8UGHEI07 $3CTFIUSUINB0ESS , FRUKUANOTED0559,

PCT] ALDO) 00552+ R91 RS0GHALOR 003G B! AR ARSPAETTIAbRG! 00504
PCT AUDO/ 00568, £/ AU00/ 00566. PCT/ AUD07 00567, PCT/ AUOO/ 00568) PCTI AUOO/ 00569,
PCT/AU00/00777 PCT/AUOO/00770 PCT/AU00/00769 PCT/AU00/00771, PCT/AUOO/00772
DCT! AUDO! 005 T TR0, FaA BT 0RETES ABDACIHT s RETFALO0IRAET3, PCT/ AUD0/ 00574,
PCT/ AUOO/.gBE % PCT/ AUDO/ 00576, Pg'%oAuoo]/ 00577, PCT/ AUDO/ 8&8@?@ PCT/ AU0O/ 00579)
PCT/ AU00/ DB 88T BEN A5G T8 88 *HBEF AL b ORES  BET RUGEF 6TEEY PCTI AU00/ 00588)
PCT/ AUOO/ 00589, \PETs AU0A0 0588 RETAhUEE BBSA3I0 PETHACI0NGEHS Ar-RTTORIO G059 1,

/ o . BGH/
10, porr AR e A AR e e T PR e 0 B8 e

i S0 om0 DR o AR 18 T P O P L AP GO S RS AR B her o1 1 by
Cr 0ss- r ef EITeA1008/0052BACKERONDS 2¢ FATENU00/drsaniPOT/ AI000TS26, PCTG Uoopdsenent s such as
" pens and doﬁ)ofsrs %&%A&b{gxﬁbypcﬁ @opﬁoﬂﬁ%?&%obfﬁosk‘?lpﬁtr A%O/&gﬁ he

characteristics ountain or

bal | typ@@é&ﬂ%@ﬁ@@eﬂm%wo@oﬁés"cé"“’sqﬂﬁ/@qﬁé-’i %FMWQ’O%P rﬁ’tCTWW@/PWélbpom ts a

si ngl e cop@na@oobeaPcaralodloos3d e TnaIdbesdo. peirauobosa | Be eanb®t, be nodi fi ed

ot h% than by replacenent and any nodification of the characteristics of
ngs nade rely on the user changing the orientation of the inplenent,

t he di rectl N wmm t and the force applied to the substr ”Emm m
sone ball avai | a%l_gt—l\gp rate cart w‘w ,T,H
nerely provide thg.dser with t eallltébﬁg Qﬁéc parti cul ,

Because each col or I's provided by a se e cartridge) there i s*Pys%a limt
on t he nunber of colors V\:hl ch may be practl caIIy prow ded SUMVARY CF

R IR I~ —7~R $+ — . . s

; CDEFe3eV~~L6TV WO 02/ 345;9 PCT/ AU00/ 01283 PRI NTHEAD/ CARTR1IDGE FOR O :
A



The invention also provides, in one broad form a pen including a marking
devi ce and operative to mark a visible path onto a surface, the marking
devi ce elwptpRseal |y controllable to change at |east onepgifiohiRzof the
path, the pen including a user interface whereby a user may nodify the at

| east one attribute. ' 30 The marking device may be integral with the pen
or may be part of a user replaceable captridge. Accordingly, in one broad
form the invention also provides a cartridge for a pen) the cartridge 4

i ncl udi nPCT/ARN0KDHAY. d@CTAYGEI4bDpePET/AUR0/A0645ar BCTAANI0EDH7e  PATAUSHDCS46

sur f ace) ﬁémmrobssag %ﬁ‘)ﬁ%O/ﬁdS?&t r@&/ﬁ@bd@bswntwhk@da oBs580 qia%mo@&ssbeast

one attribute of

en or cartri non
kg IR0, TRETALONOIS b hPE T ALEIOEE ! B IIEURBL! o PR OB st

aXI S r el atdygudomoide eariativsgschodyconupsinse/Al t ermatdoesaeg, t reTstuobusseni b

st yI Irf’g:er?f%l#qg Oﬂa\é\ge% %@Z‘@@@‘”@& E%WO%OQ Zﬁgeﬁw&é@ 0§%7§;L&21T¢A§J;0% ﬁge but
t he st y| (ST UDOIBST5 be Pﬁ@MUO@OOSW]e PETAHOMO0STVe NRITKAWY/OAENR] C PCHENI00/00572
di Sposab' T?/QUJOIOB%QOI_ 8 6/6d596‘ SEEPR 9%@'5&“ SEEYT oFoB?mre'P%tr'A‘t%o@&%ht ron

of the stylus ni orce sensor sénses t e conpressive force
appl i ed tP(53Tt’44(190@9§/3Pus PRITHPOHP0SBHt hPCHATOMROSH ovli’(t‘fféthOOfPﬁ@Ol nfFETHEOP8P 9% ensed
may 5 be pgecduomRushy teriwomodshe Maekin0gyshess, Cep@mawun/00dds, OrPCTIAUDBNORY SO be

Cor kot i TBRa e lA G € er BB SRRCHARORT et cr mi nea amount of

novemnent Tk disdieust of thes corpdodiag apalizpliane &t inompondtedriveree by dressireferqpreedet er m ned
conpressive force to the stylus nib The marki ng device preferably includes
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devi ces rfR{vepEny Sy andpensily nvent| on in a further enbodi nent provides a pen

including a mar lﬂxenlgverqt%\r{ IaI(s:oeprc?'vrl] es, 1 one %roac}/ f%rm a pen including a marking device and operative to

mark a visible path onto a surface, the marking device electronically controllable to change at least one

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

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

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

The pen or the cartridge may include a non marking stylus nib. The stylus nib 1s preferably

35 movable along a first axis relative to the cartridge body or pen. Alternatively the stylus nib may be fixed In



mark a visible path onto a surface, the marking device electronically
controllable to change at | east one attribute of the path, the pen

i ncl udi ngwe obseHsei Nt erface whereby a user may nodify the actlsasbi185e
attribute) and at | east one sensing device for sensing i nages or colors or
both. At |east one attribute nmay be nodified, bused on the sensed imge or
col or. WO 02/ 3-tS-19 -4 PCT/ AUO0/ 0l ZB83 The pen preferably includes a
menory for storing at | east one user defined set of attributes and a user
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coded datPH"Bsid rop dpAsigérkat | east one attribute in response to the decoded
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20 The cartridge or pen may include a power source for at least the marking device and preferably for

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

Where a cartridge 1s provided, the cartridge preferably includes an electrical input for receiving at

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

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

25 marking device acts.

Where a cartridge is provided, the cartridge may include non volatile memory which stores at least

data relating to the modifiable attribute or attributes.

The marking device 1s preferably an ink ejection type printhead but other marking devices may be

used.

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

and at least one sensing device for sensing 1mages or colors or both.

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



The pen may include a position sensing device or a notion sensing device or
both and at | east one attribute is dependant on the relative position of
the pen, WgeyRbati ve speed of the pen or both. 3~ The posidRiveRfizssreed of
the pen may be derived fromthe sensed position of the inmages or it may be
derived fromthe data encoded in the sensed i nages. The invention al so
provides, in one broad form an ink ejegtion type printhead having a
plurality of ink ejection devices and a central axis) the ink ejection
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second | eanehtleattloge dofittobbigiomnect i Nng passageways of each set passing beneath
galleries of at |east one other set. The printhead preferably includes a
fird0 |ayer of %ol uset inferfase may inclade a ddplap ffos clishlayingdiefeimention egipiens talhgwkleashenef j r st
| ayer and,g,gecond |ayer of solid material belowthe first layer. 1 ~ The
galleries are preferably slots extending through the thickness of the first
| ayer and pref erglaket ididdBeel i r&rousiperatid 0 gycRASSRE MBYRd RfsOf flaD¥RIuiBuihe
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part of a&v,icma&gre@kseﬁi,ﬁ,\éii,g@es inclM@g QtBAR. 49 -6 BRI EF DESCRI PTI ON OF DRAW NGS
PCT/ AU00/ 01283 Figure 1 shows a perspective view of a pen according to a
first enmbodi mentheqfen prbferablp inelndes ® tecodei tg ddcedeZhehdpdMatRandltddhangt @Vead bnetalebupen

shown mfli gelérogsejmhﬂcgéjdrgda@a'shovvs a side view of the pen shown in figure 1.
5 Figure ATSHOWs an- end Vi ew of the pen shown in figure 1.

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

20 one attribute being changed in response to said received commands.

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

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

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

decoded data to an external control source.

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

image.

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

attribute 1s dependant on the relative position of the pen, the relative speed of the pen or both.

30 The position or speed of the pen may be derived from the sensed position of the images or it may

be derived from the data encoded in the sensed 1mages.

The invention also provides, in one broad form, an 1nk ejection type printhead having a plurality of

ink ejection devices and a central axis, the ink ejection devices arranged 1n a series of groups. each of the



Figure S shows a perspective view of a cartridge for use in the pen shown
in figure 1. Figure 6 shows an expl oded perspective view of a cartridge of
figure S HigeAsk shows a side view of the nib area of the@Eelymieiddgure 1
Wi th paper at various orientations. Figure 8 shows an expl oded perspective
view of a cartridge for use in a pen according to a second 10 enbodi nent of
the invention. Figure 9 shows an expl oded perspective view of a pen
according to a third enbodi nrent of the invention. Figure 10 shows an axi al
Cross secgrouwngdnerstlyevierding tlbre npeparaitl linesgure 9. Figure 11 shows a perspective
view of a pen according to a fourth enbodi nent of the invention. Figure 12
shows an expl odédjgselpaysisetiongeviagh efigacheroupmaydefrceied dnjafierpate sides of 2 sadij lpgpeon] 3
.shows an gxmphigded perspective view of part of the pen of figure 11 Figure
14 shows a first exploded perspective view of part of the cartridge of
figur efs 5 6 & &-sethfg'klrd?lcieﬁmSﬁmn@ct&EﬁQQdmﬂéﬁ{Huﬂdﬁﬁf iﬂefﬁ&mtyiewlﬂ suil iwdaf f
‘part-of the cartridge o i gures 5. & 8. Figu 16. sho n yview o
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per spect i deecasiobagrupempalrovly pat oftthesamersetnbd@adenodroups gplome tokiffterenigets.open
position. Figure 18 shows a perspective view from above of the printhead of
figure 16 m a clTepszsqypyb differen scts a7 pyefereblylgrandeding rapeqhios @Peet i ve cross
sectional view from above of the pi nt head of figure 16 m an open position
WO 02/ 345-19 PEFRRMIHBFE 1885 g it 8P shows a perspective view from bel ow
of the printheadg of figure 16 jn an open sition. Figure 20 ows a plan
nmew from bel ow gﬁ‘cpefapnlé m(ff)l}riligrr(ffl %%féiﬁv'ﬁefs 'stlu%ﬁ?de&%é"knflmé"na %oﬂlen“ﬁglse Pt alﬂlooﬁmlfigéllﬂ'%s 21
shol® an wiglaoded lqve nsthemtnibva, gallenss for vt efldowes eringtifecqpndciet neat byodt lehst gner e 16
in an ope; [ i : i I t he
VENB 1 k] B PR B Eon RS AR RRR G ol e R L0 RGNl

per spect | &erigs & lgipt oge Pehsehccording to a further enbodi nent of the

invention. Figure 24 sho pe ective view of a pen according to a
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a pen accibe fistrigyerttaod asedoud kyee of selivoadhrinitbalbw ok fitshleyei. nvent i on. Figure 26 shows a
perspective view of a pen according to a further enbodi nent of the
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invention wwth a cap on. Figure 29 shows a

a further enbodi nent of th
per specti'?i"étwi‘/’il@'Wng‘efhf‘fg"ebséﬁth(")f“?']dé‘tﬁ’e 28 with the cap off. Figure 30 shows

an expl oded per ctive view of the figure 29 pen. Figure 31 shows. a
expl oded per Spert vty it Elt Thet $Epd ARy ol RS o PR35 e
anot her expicovetingrasssgowos.ithedinkipgopgssafewpya extendiag thiohgh te thjckness 2Bhesenand layer.

20 The first, second and an ink ejection device layers are discrete layers or part of an integral device.



15 Figure 33 shows anot her expl oded perspective view of parts of the figure
29 pen. Figure 24 shows a perspective view of a pen according to a further
enbodi menfyoQh/3idye i nventi on. WO 02/ 3-15.L9 _g_ DETAI LED poriso/sids®N OF
PREFERRED AND OTHER EMBODI MENTS Note: MenjetTMis a trademark of

Si | verbrook Research Pty Ltd) Australia. BASIC PEN & CARTRI DGE CONSTRUCTI ON
PCT/ AU00/ 01283 Figures 1 to 6 show a pes-1110 according to a first

enbodi ment of the invention. The pen has a 5 generally tubular pen body I
112 i n whBBIEFIRESCHREION QF DRAWMNSGSabl e cartri dge assenbly 1114. The
cartridge 1114 includes an ink supply 111G stylus nib 1118 and printhead 1

20 and is designed to e di scar ded i s .expended or the
.stylus orﬁﬁwff ﬁsthﬁ‘és {tPeBPE" &aﬁa@gﬁ‘}e"ﬂﬁcwﬁm%‘oﬁé&[ %"ébroFF“F'HgRL%g *A¥" nserted into

t he pen body. However the pen nmay be manufactured as a throwaway itemwth
the cartringge2 & H8dm vieady hi pdnei@hvaln Mremot end user separable. 10 The ink
»supply 1116 conprises an elongate hollow tube L L22 which is closed at one
end by a first end cap 1124 and at the other end by a second end cap 1126
The tube a3 shewprsideeicyll Yo reaghewp i8¢ her nopl astics material but may be
made of other materials. When nmade of a plastics material the tube is
prefgrablggﬁg;}HgggeﬁpwgﬁﬁhgpggMgwgn@ggﬁtant cross sectional profile.
However theé fube may be I njection nolded. If made of metal, the tube may be
al so extruded. The tube 1122 has a number of ribs 1128 which 15 divide the
i nterior Bur¢ hshovuaerspagtie viepof a @epire &f ese ohtbarseshowdinlfi@@3 1.1132, L 134 & 1136.
These ribs al so provide rigidity The chanbers are filled with ink. At its
si npl est nk. Alternatively there may
be di ffer%ﬁ (g%' vésraé‘ﬁ’(pk%ﬁé persroiecg‘éecvewo acrm"&ge °6{5%“i%5f our colors and a suitable
printhead it is possible to produce aInDst any desired color using a

conbi nat i BEpur©T sh@yadside Magenthanib ¥el df dwpaaraelfigdralcth(papgelrd)arioad odientdulés. 20 The
chanber 1130 occupi es approximately half of the tube volunme whilst the

t hree remai ni ng chanbers each occupy one si xth of the tube volune. In a
CMYK col of'85F § PV e LRersBrch R Vot HGFHERCIEST U5 HReB&Foprlp &2F5col or and so
bl adk i nkenwodiment bethsibened. i N chanber 1130 with the three other colors
stored in chanbers 1132,1134 & 1136. It will be appreciated that the nunber
and relatjve volunes of the chanbers may be varied as desir Sonme current
loskt op. | Y HoP Teutael R preaE 6o bR bEPOIE RS OB R PRIERT | on | o
bl ack 25 and, if desired, the tube may be divided into seven chanbers. The
col ored i pkur€ [ARBANRSE 38 6dssRQtionl viewhBiepdnlefig@e vol ume and the bl ack ink
chanber (it black ink is used) need not have half of the available vol une.
As col or becones nore accessible) the proportion of printing using black
ink may dégFeblstovgidersrsctvaaiey afapen 3Forditede R fquiikembadipgt offtednedikn nay change.
Simlarly, whilst color inks are supplied in equal anount) there is no
reason V\hylé ur WSh&MSAB%ﬁ)Qe Jkﬂ&%ll@ﬂlﬁ@gg%pel?mb%lpf magenta coul d not be
provi ded. 30 The first end cap | 124 is shaped to substantially seal the
ends of each of the chanbers. The end cap 1124 includes snmall air inlets
11405t 0 aFikwev shewsian explodédepersbralive wiew obpart pbe penkf fisgredbed. To prevent drying
of the inks through evaporation (the inks used are usually water based) a
novabl e s end cap 1124.
As i nk |s§ §%5ﬂ8&ﬁ§ng£gwmm% 8£&§Vgﬁgw ex§§§3%§%$%§K§ﬁ§%bé?% The second end
cap 1126 is also shaped to substantially seal each of the chanbers but is
provi ded Bburevshovpassagaplyded petsp&uieswy df pgtefehe Ehlridgehof Gdures SroUDI cat e t he
chanbers with the printhead 1120 bonded to WO 02/34549 -9

PCT/ AUO0/ 0128 he free. en ripthead is preferably an
ink Jet typE® g6 Sth?'i‘fsi‘? V'zii’ia @ﬁ"ﬁﬁéfeg&%ﬁlC?”éidg?ﬁogp‘%éels gé’[&fgnec hani cal system
* (MEMS) based inkjet. MEMS based inkjets expel ink using nechanical

Figure 17 shows a perspective view from above of the printhead ot figure 16 1n an open position.
20 Figure 18 shows a perspective view from above of the printhead of figure 16 1n a closed position.

Figure 19 shows a perspective cross sectional view from above of the printhead of figure 16 1n an open

position



actuators rather than by heating of the ink, as currently used by nost ink
jet type printers currently available. As such MEMS based inkjets have a

| ower powgio @@3asnpti on conpared to such printers, which W&U(foﬂ)‘?iﬁﬁ
attractive for use mportabl e devices where available power Is lIimted. For
a better understanding of MEMS ink jet devices and nmethods of fabrication)
reference is nmade to our earlier US apptications, Docket No. 1J052US the
contents of which are incorporated herein by reference. The printhead is
bonded t cFiguhee20 etivdhs € pepspdcliRdGndsufronniivwvio€itle primthaadfolf Bgtirddl 66n praper pedticdi r cui t board
(PCB) 1144 which includes control and power contacts 1146. 10 A stylus nib
1118 is mpunted on the end cap {o be capable of a small anount
.of axi al W@H‘H‘i‘t’ws%t‘l“d’lewr{‘i?{?é’ﬂﬁﬁf’ﬂbﬁp”f"ﬁ"é‘d WﬁéGH‘iaBO'ﬁf%“‘log control | ed by
integral arns 1148 which extend laterally and axially away fromthe inner
end of t hggusdaf kitbSus rPex PERH p@ GRS {ieviirdnPdbeve bt BdprnaR& Jriiglié & il Moper! JasitHE
-pressing the stylus against a substrate causes the arns 1148 to bend and
allows the stylus to retract The stylus is preferably formed by injection
mol di ng ofiguze 22 Newpppirstivevisrarast doate of hoMEMB inkfeelrvebplyheeiathepti of fighr 46 novenent
~s ~ 5 typically a maxi num of amount 0.5 nm and provi des sone feedback to

t he er J i t dates a
snal ano%%&ﬁ% b”%@%ﬁ%ﬂge ‘lrlén“e(%% génak Xj' faotaefnrgﬁf%%wae %lq]éfgg\%ﬁreggot he styl us
nib may be fixed with substantially no novenent allowed. The first end cap
1124 i s shigured stiops & pespeciiee \devsafa lpén abugtding o adiprtheydmbndiment bitjranteaiob.ery 1138. The
battery nay merely sit on the end of the end cap or it may be inserted

Si devvaysel; chanber in th % ~ htet hat ttery in a
chanber r‘n‘a'fﬁ %tﬁ”tp‘éﬁ‘ﬁ*’ivﬁ 38?'“800 oa U F'eényt})f’ G OISR hat tery to
be easily engaged by el ectrical cont acts in the chanber Merely sitting the
battery omgutdd8 siiéla fIMdpyctiad Vi a arSiycorinhg BOEMHEHAE enWodlifher® BRhd ifVeifional . One or
two wires or other electrical paths 1139 are provi ded whi ch connect one or
both termnals of the battery 1138 with the PCB 1144. A nib cap 1 i52

ext ends oﬁ}%‘fczt7ﬁ'§’wenﬁi’l%a?5df9rI‘SEG"thbﬁ”P"ﬁte'l’tEf’&d’eTstz‘tF inyoptisn) 144 and stylus nib
1118 and 25 an aperture 1154 is provided through which the free end 1156 of
theqgtyl usg,iR sll‘ow;-g-ﬁers?&(ﬂtléa\ﬁé\ﬁof J&ecanﬁ.@wfeml%oalaer@mte .wamenanea apdh.

al | ows the printhead 1120 to expel ink though the aperture bel ow the styl us
nib. The cartridge 1116 is positioned in the pen body 1112 and secured m

pl ace by Figwe 29showpp perpentivg Viewmf thomenef gwre 28 wvith thasapoib8 i ntegral |y fornmed on
the nib cap 1152. \Were the battery 1138 is securely mounted on the end cap
with both.ter I C cti with the PCB L 114, the

cartri dgg:l UFCB SIQ’% §n i Oggﬁgé’emwgv'ewgqhz'g%e% cody 1112. Where only one
termnal is connect ed to the PCB, the pen body may be used to provide the
pat h for Rigve 30thHves art @plinded aérspeativavisvafpahetthé figude8ipered) m whi ch case the free
end of the battery engages a termnal rmounted in the closed end 1160 of the
body 111 en the mn ne aI|ty required to
control ZFH%‘”%Zl nt”ﬁ%"gg’ereép dﬁEB?ﬁ?p%cf"t'evé ctfﬁar‘ilsg Eﬂ (‘ﬁ"?eggip‘fry for controlling the
ink jet actuators. The PCB or the printhead itself incorporate the 35
conttbol CrigugdB3tsiiows hrdthed digiodetd [KerpedtverGdwlbd b#vss S thelifp@re@apaif f switch i s
preferably controlled so that ink is only ejected when the stylus nib is
pressed on a substrate Pressing the stylus against a substrate results in a
conpr essi V&I 2459 o pesspgegve gew of @ F’Wﬂ%mﬁi@}?@“ﬁb{?}?‘@é‘“ PHh) RGPy | us nib. In
this enbodiment this results in novenent of the stylus and the on/off
switch may be activated by the novenent, by sensing the conpressive force
or by other neans. Were the stylus is substantially fixed, novenent of the
stylus nib relative to the rest of the pen is not avail able The PCB and
“printhead circuitry nmay be permanently connected to the battery or the pen
may be 5 provided with a separate "master ' on/off switch. Provision of a
master on/off switch allows the user to use the pen in a non-nmarking node,

" such as for use with a touch screen of a personal organizer type device.

O her mechani sns may be used to ensure no panting of the pen) as will be
explained later. Wiere there is no override type system such that the pen
is permanently "on") the printhead or PCB circuitry or both preferably

i nclude "sleep node" type circuitry which turns off nost of the electrical
circuits to conserve battery power.



1 ~ Pressing the stylus nib results in "wake up" of the electrical systens
and printing. Being a solid state device) the delay in comrencing printing
caused bywghaagmg froma sleep node to an active node w lpeTRA06M185RI | as
to be unnoticed by a user. If the pen includes a noti on sensi ng devi ce,

such as an accel eroneter, then this sensor can "wake up" the pen on sensing
noti on above a specified threshold. As-Best seen in figures 1 & 3 the pen
body 1112 is not symetrical but instead is provided with a 15 finger grip
1162. This finger grip 1162 encourages the user to hold the pen in an

ori ent at i BETAMLED DEBERIETION.GF RBEEERREB ANDAVHEREMBOPIMENTSd 1120. However)
the orientation of t he pen | not critic e s configured so
.that the styl us™F BVIWT% '?fb‘f ‘?fgﬂ‘ferbf‘ﬁ’ghf)sﬁr% P&p“l? ﬁ‘l?s‘?abibm the printhead to
the paper at any orientation, as showmn mfigure 7. Figure 7 shows the

stylus ni éaﬁ%li | at three different orientations, indicated
. by 20 nu %s['s 1%%‘,\&%%'26@9?%{0%% path of ink fromthe printhead is

i ndi cated by | i pRurdsli’@.6 sRapL pensi maicc&alﬁg% Ia IS Gﬁlibﬂlhﬁnta)ﬂtheﬁrivaﬁbrﬁt[‘h@ﬂ&n wastah t he
3;[_ ?/L% fatn: ,tt)aHerzla ultarhpecn er éynlt IPP %d l}{\% 1F ?ocat%iazp lac%zn)fectartrl ge ﬁ)ssem r glﬁ]g glthe ﬂ{é] gﬂe
represents lamclgttels emhlasuppin | WﬁISItVlLlS iy Id48/4nd grimiichd {130 pridds @pxa@dm‘ betdfseargsd imhtnhead.
As seen, hbgw byl H%xﬂéhé@d QfQﬁesstynegr RhdbdaUfeldahdds, RAE Nnedfcartldge beits ids@tel AR uRaPET

at any orientation. Figure 8 shows a cartridge 1172 simlar to tha of
figures 1Pp&od- élﬁzwmth% PrAtmaY 8 MRty ge 2 Ry a”ﬁ’ét“e'i“rfﬂﬁhdﬁeec“‘é{"%éta?"e?"? bodphe
cart ri dgemiegralot eéndiusesepaldd®t anti al |y identical to the cartridge of figures
1 to 6 and so the sane parts are identified with the sane nunbers. The main
di f1@rences ar eThmeltsummllcl@pan!bf[Mari songatshottpl &ibpl 13 whirtdis Hassd ponpmd by siin f or

receivi NGerd c?@tl h@ra}{d at tﬂe @tqgletmlj ‘B? atsg&‘)ﬁcﬁerldscapcﬂﬁl Pl ﬂ’uf)eciailZZ Q@%}@fgﬁﬁli’ %deoc!’f aWi res
extendlng to . The cartrid ge 72 is intended for uselnapen

body whi cﬁermﬁréqstfdé@teaa' ;5’6*\/\5@%3’ bs Jrifle gf other Pﬁ‘é’r‘alsa“@e‘ Badetod p plaglics malgiial dg tube is
connect i Ofteferdflg i@l Ofas Ed’lﬁhvperto:lsﬂﬁd M&QSechn@lCﬂrdiﬂl@&iow’é\&F ﬂ‘ieﬂﬁJeSnaS' ®E mjechon
contactin t S 1 be t gth
as that o 1{1\‘%%{??5 efOff)"gvv'éghéag er'fb% L ?Xtr”#gmhyﬁ'é }ng g " erroeﬁﬁaﬁ eng % The
bat 1%ry i divildibe ipleror ghije toke ldtpsfkploscabhtecf@mbfas g hbﬁﬂgéé‘b&elliify Blespydlts aleg grovidehe

cartri dgeg,iil,etRr @hvérs! AC il 8Nt At S RBELRAPerN AT Have AfledmOoigtoLed 10
non-vol at|7e menory which identifies one or nore the characteristics of the

cartri dgeAlteé'b?EY‘?lyé'écre\/Wétbﬁ%‘FferFrﬁ Eolereg} ipksjinyggen Ghambgr. %5’150”6?"@’5&"86IS‘6‘Fb"E:%{}“thFﬂdd‘ge
the maxi mgipossib@tdiproducd ilinest pysssiled eglorakigg a bombaitintdf Cpant Megeaias Yellbw geisB IRy

i ncl ude c(’rwtrlgr for nonitoring ink |evels in each chanber or for

det ecti ng AR ik has run out. This information may be nade avail abl e

to Qbe pen via ‘rh@c}ﬁ.ﬂm @Pstosoc%:é gﬁncP Qﬁteﬂy Haﬁ%f th@‘lt&bgrv&%é \(/ﬁlllsy thE rM?eeﬁ-@rﬁzumng

controll er decrenent a cal cul
assuned ofh2eBerst §AFRfeHPy apfpwféaf ‘ih‘h f"Pf é‘f'”'ﬁ‘erlk’ "VSMG’ Hew’@h é‘"l“ﬁ&(d‘?)’{fF GH@\ 'é§°rﬂ‘f"i‘5’nt ing
occurs. | printaehofe@iaitdld @ndsa black itlgueoultiEty stble@in@hdnib& [il30 vith @te tﬂréﬂ()tl'h!(ﬂohbfmtoteﬂ in

non-vol at || e crrgelqﬁfﬁyﬁgqliité wmﬁ)gaqpﬁsia?%(fhnt Ct ttpelrasndr fl(\?erv tn{rt_lao thec ambe pl%ay

cartri dgeChV\fr]qb e cartridge "his ena bl'es the car ge to be
a rel ati ved yrieddadeyred fomp eterentmmowrﬂrw SENSORIS sip\differqntgplpred 'aksbm?dldtnomtp joeki cal

senggng dgMi € Besiked, tROW rhal) bt d:GiHddG S0 &vamlara&rs ﬂbeommn@&%béaﬁﬁe@obﬂdmvm di ng

1202, a chassis nDIdln 120 ont nD di es a
cartri dgess g paed Q’é‘l 5" %WB%%(‘ WC{‘ g e iee‘{l]g"téjvegﬂl@ﬂ? g"élf’ le }’f
di sposabl el® aedomesdgee acldudbl@elic padpsdion pliginuthe sisiagblaptinkasdy ds@easd Mg sphe kxagef 1210

whi ch co ses t

i ncl udes rTgaal‘:'ék lis m%()lggr?g%r%%%é@ﬁégeﬁ%%g Mﬁ@t{ Qo l"ggsig%?%é%génv;ggig E@S%'&S "

proceSS| ngﬂsehmsfomsmce Hwa!dﬂesgeﬁuapisprﬁmqg@mce f pot heoppovideg)i spl ay LEDs 1224 and

’ aerbg 1226. The aeri al 12276 is connected to the PCB via wire 1228.
TheSPCB opt i onal'hy/ et 4> shapedp ePutmtt!grea) Bagnes ‘T"n“é‘d] ?Fé'&ech‘g‘é’ﬁﬁoyhed‘é]\n ce

1216 may be IBSEOASIsKE! duGinlats NBD toiNoP ain thictthe dbbratetsnOMBHRK Btusa. TErekenginpsf or

“to a wide o] t -
radi at i Onthg?‘mg t'hroIﬁ vlpog{](}n (?IQH{].Q &egng}J&lﬁl%]‘ﬁgegbg%mﬁﬁw albf%éealf s“g%gé(}& ,ég{;)i\/lgeed
r esponds. befgen Ihﬁ‘ab@dﬁ@ﬁ'ﬂfr@ él’é(?l“ée"kl@l%’ { ssep'rr@ww@ba Ye eppgive depben one or

nore charge coupled 15 devi ice e sensors. The |i

source 1218 is ﬂF%ﬂcE‘}“%lHldf“Q:blnf)ﬁ%%ﬂ“‘ ‘%W?‘“B‘r‘“”?‘rf)"g' eaghpopibe Ghmbss lé"l‘rislpro"'ded

el eBbr onagiepasagevadil #i8i (@A figire ON&hiOK cdifdiueicydd Be Sehi@ctvad (wayiethan gtdoshondeh &

|l i ght sources and i mage sensors nmay be provided with one or nore filters to

filter out unwanted wavel engths. In sone circunstances it



may be desirable to have a first set of inmage sensors responsive only to
infrared radiation and a second set only responsive to visible Iight.
Sim | arl ywilo2¥84ebe desirable to have a first set of |ightpcgaiifee@ssehi ch
emt 20 only to infrared radiation and a second set which emt only visible
light. O her conbinations of wavel engths are possi ble and the device may be
responsive to nore that two bands of wagel engths. In our earlier
appl i cati ons PCT/ AUDO/ 00565 (docket no. NPS001), PCT/ AU00O/ 00560 (docket no.
NPPO0O1 ) the tlecRGT oA 04p0 036 Thé gottheat is peferdNBTACRY) jemgpehainteadiasd inos @atfeanblyyest em
referred e n:
printed o'xr‘llltQ ga%cgg]ﬁércnﬁ%ﬁe%é"wMgﬂg %@inﬁgpﬁﬁg s‘;i}as&i '?Ehﬂg’(p%l ¥ Egﬁc ﬁ%&ngﬁﬁ%y of
t he net paﬁé‘ﬂf@réﬁ“m i lds‘léﬂ'"@ﬂf t Rk, equretly 4151y Bay ik det R/IPTiniert Cé’TeI“‘é)tit"“”aB@ a
net page pRMuH MME b&aINHEAS Raadd Bwa@&kdr e@sdmmgﬁ dofPared.th §IIk prénkerst 1a6h rmeestlm
Iigh% source . device 12

h

18 i s e optics 1 I232
and Bhen TECPRETaSberrabk Bt LT LRRE Mg B i B 4196 pafEindrigl
the opti cisk jeoHeicaganil Zdehotsooft fhteiciting gefersren Ssomadel @ big @arki@i S Mibatont, ket alpe
mul tipl e Jght, ROURGRS: Ol JRASTSEOIRIS bl iEQRL I €S M0l ding i ncl udes beam

conbi ners sputters an rs as require The lens is preferably part
of the optics W@Ledﬂrmmca@&dooﬁcla@m tﬁcqn& caf @l MibRnddASd @m FREBE brthied citedid Boatd 1PEBIIN
which Iight passes fromand to the Og];[ICS nol di ng | 214. The aperture 1233
may be de*li“‘h@lildldyc 'tdﬁse°°l‘té?&‘?£‘d(8?we|'rﬁ‘1"@?‘f' or by the provision of materi al

sub antlallytran a 1o ht b e.sen i ces)
19780 The pas | & ERAPAATS RtnlF o Bl 5003 s BB RS HFRY MIsERAEE") he
aeri al exm@mjmﬂg\xm movs;tncnt 0@56 f(lxil@tmbslhd)&/\myonhnlkﬂ hemtfprpleqrmssljﬁ& a‘@@ egfend Ipterally

chassi s nphdiing aJv%%mTJﬂ@mﬁé? e&saf ﬁ:e 0o Bhr §ga&nq[%sadd nm (;ebﬂolpppky Imle ddréggngand
is retained in"position by t front nol di front nol

i s a snaphf sluy spaingi @ suisHse 9-”(‘35"3 ItheIam‘sl_u48~“’~ngl Ef‘d ad'PQﬁﬁ @e @Y’Eﬁ to SApR Ty o'

02/ 3449 ﬂraem oA B4 G.ﬁt&ﬁ nimhd oNthakinbplasic Badal, st prilgbl{ Ayl sh@mgenemgsagi ng
Il?l 4r1§]9e§2 Iyel ﬁg a %]:Ui:')%ﬁ'? ?ﬁ ZPZ?XIFO rméncaé1|9 \[;rémt}es sgme f; e chk goﬁtﬂ'e ser?[? é&ﬁlon ¥he ?lex Ol{}%/'gpt S
cartri dgethasmluq mb gwerimahptes hemat puewt pfdwgbrfesq in @leppbsmtmelsf@e 11 Q@lred(mmwlgl nibof

the printhead ﬁ%mgg,ﬁ,st%aﬁyh,g nﬁ%leht%ﬁéde@n and the processor and will be

di scussed in later sections of this document CONTROL OF PRI NTHEAD Fi gures
11 to 13 show ansenrstl ¢80 QapACI0P isChinipdd to0recivk urstrlambut@ﬁbo@mn@ﬂtypman&rp&138 The

i nvention, The bul ar b rtridge
PR T s e R R G e AR R S e
col @0 cartachtohgehe bitkeey xb@dyanmmahlmtbbtbl@besmeAS @‘@B)ucmsm cyimdnighli tyrde bpteryrto beitaity a

processor engftgccp b? leglhéap\s,oni'agtg) Gn %Qhﬁnlpxotl\fepélﬂ BHEE @rre tlagé on T}Qeenpgl:n@ Qh&.»@ng,gﬁr i's
positioned to |1e under per 10 surface of the body 1252 and Is

connect ed*eweEM! ¥k %‘Fﬁ%ﬂ‘““é‘l ?EFe‘F tyopwiges o piber Slertyest Paihzééwérﬁ RIRyded! wh'g'l et
of the boghy or toiaerMGRs 3i2hbaitane | 188 theamttBaiat4.pads 1262 whi ch engage contacts
1146 of the cartridge | 114 to receive power and to control the printhead 1
| 20. The pot ent iAgtitedap i 152 extendpevir tee cod capd j A6sprinthgaddiZd). BER L 1d¢ erdisiylos nik | OB andhe

| nk zéeposzmt ﬁ@ﬂunyl Mg ppcrvldm Jﬂ%@& »JhiéﬁQhe b L nge/ome stqh@ nﬁmwsmj@a‘ts lrm<apenure

deposi ted I'Tne produced, the color of i nk deposited

15 (m a Cl)llsﬂ)l's °(‘Saéf“t5P‘IPEi @f@)‘"‘"w “%iﬁ?“"&ﬁ“h b0 lerexRef 1k haneh e angeyi P“é‘ﬁ“’éEF SéV&’F‘ F‘iber t he

cartridges may includ r mat.i. on ch one, or

characteri sti cslrg Cainﬂggcclgﬁfl’sl RyYisped st’mh %ﬁ’éﬁ Inlé ecur%:dalrnt aiced eoriesoramor%no
or col or wedlidnt indgectiot fres DR inrepmallwifalindd cunfthd nib eappld §% iWiee  thedtattery T3 ispreaicbssor
1256 of t m&an Bn llﬁg:gld c%th%@tﬂ te%hz@g IE‘ clr:mc%I cblmchromftﬂ Q@Péﬂ am, WB @arﬁ;lﬂjgetnrsédqgﬁ and

change the relevant attribute of the printhead he cartridg
may SPncl uefBeryise eqgasg ths pebodihg Lth Wgre ioply prederminaki h@"%fftf(% ‘Pl‘J’l‘jtP€Bt‘PFeﬂe“ h@éiy "Bébe
*nodi fi ed. usddh@ promaemérpdm forthd@her taenum viats@eth@nf debid, GawHidhicslg e hadyd dlitedatteky oOr
attached

adj acent %r%eges zf/teranna ricgltéllégllr(\%]e close end &%Ofg;ggodgq?lede atr anspar ent area 1264

throug rea 1268 is visible. Thus, for

“instance) a col gf, %n&cﬁﬂoﬂgsenvvﬁ@mmml et QR YquilB Yo P&urbRH Sin@Beha Y onvof

swilch and circuitry for controlhng the ink jet actuators. The PCB or the printhead itself incorporate the

35 control circuitry for the ink jet actuators. The on/off swiich is preferably controlled so that ink is only ejected

when the stylus nib is pressed on a substrate Pressing the stylus against a substrate results in a compressive
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which identifies one or more the characteristics of the cartridge, such as whether the cartridge is a mono or
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connected to the sanme ink inlet constitute a set of ink ejection devices.
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1 ~1Ink inlet 1182b conmuni cates with slot 1362 and so supplies line 1373
of ink ejection devices. The inner end of slot 1362 communi cates with hole
1364 ~n |eywan/31802. This hole 1364 comruni cates wth groowgTladuoizsie ot her
end of groove 1344 has a hole 1366 extending to the upper surface which
comuni cates with slot 1368. The slot L368 extends under |ines 1374 and
1375 of ink ejection devices and so ald13t-hree |ines receive the sane ink.
The supply of ink frominlet 1182d to the lines 1379, 1380 & 138l is

achi eved wi t h aTHeStyls nib dt18isreryetedin p alnigd fleritmbadp I Pbind helhtl pipronvefice IEINTFROL
OF ATTRI EM&&;QH 15’5&!1\559.1&% %s%%%@ﬂ%ﬁa‘%ﬂgt %Adauﬁlpinﬂ%hk REELE! :ﬁb BilnGHdserig3

shows a four col or pen 1400 aV|nq a repl aceabl e four
.col or i nkiragpogtion d¢fe Oiihw.ylmrn@ ipdf§ Hdayfosmfiow Pt fhg sk pegipo Al ngsairfiﬁt portion

pot ent i on@b ewischlsdddovel Be &19040dhd caph@2620 potenti oneters control the hue)
saturation and brightness value respectively. the pen body also includes a
-di spbay 1410 whTtehstytlis Syl ayisdenact mmmnn esipandbliqgely alodghtte 8@tstfaog$L91.ThHe

di spl ay ép?’?‘lgcahsi iabrl:r?éﬁll%&aaﬁ o}éryac@ﬂ,%{ ¢ 5' %pggtisAxﬁma&lE Lé?gecﬁ':a‘?%‘f—‘ﬁﬁgﬁ;?@ ?pgﬂm%Q' ay

capabl e e require ternative
a combi nawepitas. é‘! ths é(ﬁéﬁ’(’a'lt'o'dih? f"élelé?fto" ew‘e‘f@dhcpw“@@d\Med?ﬁfeﬁﬁmmfefﬁfé‘dy Eﬂ%toor a

col or LCDyrevéht B9S bR ifk if ﬁnkﬁﬂntﬂfﬁyan@ﬁl @fs@f/ﬁo@%{d m\i\ﬂentlalﬂoraoogrlﬂﬂll@s&&{d posmon the ink
representation of the ef eacﬁ ri nted

tr 0 fa
Lo e L ot S g ApeET el A s e i Pesreo RSP L ride 80 ay
whi th outgottl S35rwhitk edgegey el wios! 161, THB\s dr stylex bib mbyes irding pitaglativay tleeprothéatitled and

the user (HWC(?JA% i gzjuyed ?&og{ea%héﬂghe%tyﬁngm Fs%m!l& Ebeloéd% cﬁ) Q tﬁ.ﬁl thénlagd tﬂ% ))Jp[;rqgin the

attri butes tenti onet I near an ro
pot ent i orfistt@psgion P'td Whiet the Brglusypithis é@i'fé%eé&‘e 123N 'So‘f' H'énsece'esll P@ffm%'o?he F%ﬂpefﬁé@ew may
be used. hdsgbRRAn 6d/ofE SRS Rk Ihk PEntd@M 6180 MO bEiRehDIRbAY SpefBywher MelctperReR,

G een, attr. te the relative gmoun enta 3a
ana. vel | ol AP Rt LierRy e e R o TS0 P He i R SRRy to
al | v t hepopot exendingvartably sheregio afoangat ofithy capgier b4Sis wiRGB/Iwmib@loNen@al or control vi a
cycle buttons Figure 24 shows a pen 1420 including a pen body 1422 and a

repl aceabl e four color ink cartridge 1114. The pen body 1422 includes a
col or di STANIYEAPPHR CARPER CRYSIRYGIIOMN OLED and three control buttons 1426. WO

02/ 24549 - 17 PCHABOIOZRI A28 of 620 P B RRSGE L0ehydes, RO, ¥kt ]

menory in which 1's st or ed erent or val ues e control
but t on 1412@4|13C“{§lr§@r"%tbllémﬁ@dpﬂ1&%@ emessq@@h ¢fnfoy layses| B9 13806 melr3@§)y>ftdhe

bult tons Jséaﬁona.t mi)h d&é@&n .G a8 B306 e l@%f&l@:u%){]fylhﬁnkm&é&&hc%g@cn@»f@'u}cﬁ@lh@mred
va W t e I.S ecorresp nal Col or 0
vorlBy e Bttt el BB 4o Bt it Rlre SR koSl BB ves
in 5 difftethemtes. dryesdsd2ons 1307 re ebmqaldmnam\@@n theyrintheadandRprenade phssapeways toisupglyi n

one diregf lqpm th% iACEERL AR s lm%m tn&nﬂﬁmsnﬁ& Yt lWgr 1388 Q'aﬁlega(rﬁg)y .hafcwzay be
selected via the button L426 and en w hen produce e sel ect

conbi nat i ¥f foamau gpard tvm@er&ﬁ%ide;’édbove F%E‘"éflf‘i“f"b%ﬁv!ée t%?utOraB?W ik te be ciered ffB'Elt“leons

Fi lgur e Zﬁprﬁh\&‘&sﬂ& IPRR méﬁammmudomgeea nf &3 thode Mlaéalamdmeaayélepjoa@easb{ua f our
co i nk_cart.r 10.1 34 i.nc S.a.co ay
19585 or erBR B vty e T B SR Rt { o e e A b e
pen body qemdmd@e)s rrmynalxiqu adlt domponpminthe yntirenasseimbly nay e gamifastired uphausemicpridycteyf

di fferentgljngn fARSL. such as solid line, dotted line) dot - dash line etc.
The control button 1438 is operable to place the pen in a "select" nobde,

wher eby the but Tiensinthéd Q 120ds Lddidk HRILSIESLAE tHaGk dedtidh)iedi®s 110 arGhadgheinto

vl | 251 o e A5l P LR B 195 T 0o s
30 fourth radial line of ink ejcchon devices 1310 is connected to the same nk inlet. Ink ejection devices
connected to the same ink 1nlet constitute a set of ink ejection devices. The ink ejection devices 1310 are

arranged on alternate sides of a radial line, which results in closer radial spacing of their centers.(Is there any
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15 the pen to scroll through the types mopposite directions. Once the
desired value is displayed, it nay be selected via the button 1438 and the
pen wi Il Wwbesspeduce the selected line type unU it is clpergg@ooidsswill

al so be appreciated that the line width may be nodified in a simlar
manner, with the pen having a nunber of |ine widths stored and which may be
sel ect ed by the user. OQther control nodel-s are within the scope of the

i nvention and the nvent~on ~s not limted to 20 control of attributes via
pot ent i onwtelets negd na drad ¢qod! nionbets of tinesT of ink didctidndevagepr eci at ed that a single pen
may provide control of color, line type and |ine width, and ot her
attributes as d8ks lavst!30Qinclydes agabn il & oglwgigh &Veamrqvniﬂéénmt ploets 9litlecaisy,

.Wwith the csﬁloe@(&nhapmutﬁomnw@l (e ccsnlfhetspr@@hm ,wn lb@aap#aﬁ.%tgdnmwalnl@bé Bore,
attri butes, such as co | i ne wi Addi ti onal | buttons

n :

may be pl"é‘fx’ﬁ"ﬂl%‘"\‘ Bt “"e%’l Oif ﬁ‘ °’P’H F‘B%/Igjﬂ‘sd‘éﬂdd‘l‘d 't‘)‘b?lfﬁ'iﬁﬁ%frf%“ USSP, M as

-hue,5 sat uiikadjécoon dnick \3ad ahe oﬁ&Er ré@lrtiens OFtE homthead anﬁmaaloh g PRIBtIP BIgS bs:elmnh@g
Figure 2 ) S i ok A 1 i a pen
body. 1453 e o e TEHeRUAR 13png oL BBty SRkl o ddrit 20T, P
ref erencdlto T’m lgxsr £396 glclaq‘?él cqﬂ®lan@1twﬁ>r@hchu§\ ed,eatpaléﬁvece@fr COF‘rPé{:iF Aeyica whendweedat e.
The pen hadwowdied Ydesie qnthrgﬂér 104 LRRS, bl Gs aﬁud ca&nmvsoloagrinl @ndrrﬁ mayre&mt
shovvn) The 30 pen is

" a color any

"cl i cki ngaYiHE: ‘éf%ﬂ "Lﬁ'é’”h%‘e’j}igf?ﬁ‘@aﬁ‘%'geﬁg t 8 "BhYe e"étc"‘"é’i“fyk?@r‘heaf’cgn'lél‘b‘r" Prﬁ PCBs
contunc Usnchws t 110 ptisdifigng 9$n1mpc®pn15atoethoﬁ@rﬂfl gt t3oiesce Aip6e higherdOklapntoRr d
l 510 Tl yVlﬂ con oMl [ e a
ol of s 100 b R finGl RN EnBANE Mol ) RO M PG LI
setting tehd Syrqf g'hmfélgsd%lf:eswfévcwp%h lina eagh individun! ink qiestipipgevisenayde pdtlgpswble. ne
Wi dt h and{: @k sisbi¥dt, Rack B mELR SRl RRAIIAG 6r kY dhcBMroRGnaAPabl e of detecting and
decodi ng net page tags as described in WO 02/3.15.19 -18 PCT/ AU00/ 01283
our earlier apphieatin ﬁgurePl(BTvi Ww&%ﬁ&thémaci(nfas mbstMTQGcﬂ:)goﬁhnﬁ}ofae wietothtar
car% may, 13P£Pan8 é?%le%giéw\é\”fr l’{l %o?tggace%%f Rn]; oc%%o&?_& wil %Qnotgnfthat?a%qe .I; fo meld gh a)!erss al so

i nvi Si bl e"enco or eac
may ner elly03, ddfdcant d 36 iyt W'@Jlﬁt tFlai3dérlS ioﬁ@éﬁ ob ik for lewrs 190 H3Qi‘sl30§etld t3ﬁ83 'Rtl(sl or

to X' whengiX theSPchﬁnmlb@rboﬂatd fohRe IaRPPios. wnmiaemmng peldidefp ram%& Y30gnhehi ch
the function assom at ed Wt‘}-‘,@%a{‘?artl cul code js stored 0 5 set the

pen to a 9FRFTrctaParithiggle & B "PFé’f'é%ﬁi‘d thegregssi "bl@%?‘}dé%? & or and the
pen senses and dgcgges, g 8y UEL D9, SLLUGHILS, Syt ol cor
equeWal ernd isgnaanteomtptinthfad fer rotatéon jabout the orintheed’ mntprolﬁoﬁm\d @ith ge nbrpfvl@kibalkmde

whi | st 1 he;386eR0nakgRr hide Imud,@%,e SRES mROHA ysal,e_?,mnt fefd b ReLTRARRlctor SR the
col or to the current col or” "set" | ect, a col or the user may

nod
merely " CRRPEK™Yohe TPIRIEY Pehrest a'h?Pé'hPOSE'P? Bre e ‘Héa"dé‘ﬁ"ﬁ“é’c?"%?“dfee digvp i Hid
then cli cigeroposifich it fows eatothekidsedyoSitia@r sbaw inldatted ofitlirtetihBgurey 36 ardltIB.OMe tdpger ¢ 30T
Cardrmya [+ a ndi er f eCarea n l rarp ina
crhol ot S SielE a5 Sl Bendtly' LEE HkecSBuflel U108, HALES) J GuBNROURE, ' 0
usef® may mlilw"tqﬁ@earﬁwct&ndew$ adfientosispt igksthigpeh sl appramres-dp H@rcl%qel@ﬁsnjoas*te one
Al't e(r]I nat Iaysgluyestlbﬁa §@@8 na@yal @aeéeat:@ @s biink fajecue.eamg@ afly & ame.vm% fie kdppert 2gs
are deco an mtte ser server et erm nes
The §omortebe e werit AR IS T S Rt PR SR IFE 13k oug B e SEes o
i nstruct iterprinthedd abdfoteize mpenl cahnot ¢nter sitortegppercires £¥20 pr@lniizaink gecnudieviteptotphsaibly
figures %alﬁe }Qlomogﬂc%QtLrCMIgme 'pr@Fe aUg?(ﬁLm@tﬂp[hngpbé?tl?83@9!;8%54% Se%fc@rpﬁ&rt ter

and_aerial) for transmtting and recerving information to an external
devi@e. \RHding mythedspinithe cabndiferat shepvm egchaPediRhis EWrvaleRy & w¥eriestob ovlapping aliadicys
what s [oteBltROdidrRYer BovhseR s Afnclibheof 2rdiall SitinctlGonn Qe tdppers Q&FRH T ®0. Aiatchelytifzan

CONrol s g LG PEEe EOLOLSALOL R iRl 39 hIFLHTE B655%. WAL Shott e

that the outsnde of the capper moves more than the inside when rotated so the apertures need to increase tn

width as the radial distance increases.

35 The capper is substantially planar with eight legs 1322 extending downwards from the periphery of
the lower surface 1326. These legs are spaced equally about the circumference and engage in corresponding

slots 1328 formed n the peripheral edge of the upper surface 1329 of the upper layer 1308. The slots are
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PCB 1483 on which the image sensor 1486 is nounted. The switch 1490 is

nor nal |y repemekidcrisnosd osed by a conpressive force. A lens nolding 1492)
ﬁh includes a lens 1494, is slidably mounted in the end of the pen_and
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of may be acted upon by the inner end of the stylus nib. Where a force sensor 1s utilized, 1t may be used merely to

20 turn the printhead on or off or to (electronically) control the rate of ink ejection with a higher force resulting in
a higher ejection rate, for instance. The force sensed may be used by a controller to control other attributes,

such as the line width. Rotation of the capper may also cause an on/off switch to change state.

PRINTHEAD INK PASSAGEWAYS

The printhead has the different color ink ejection devices arranged radially and this presents

25 problems in supplying ink to the ejection devices where the different color ink ejection devices are
interleaved. In conventional printers the ink ejection devices are arranged in parallel rows and so all the

different inks may be supplied to each row from either or both ends of the row. In a radial arrangement thus is

not possible.

The rear surface of the bottom layer 1302 is provided with four ink inlets 1182. These inlets are

30 oval shaped on the rear surface for approximately half the thickness of the layer 1302 and then continue as a
circular aperture 1340 through to the upper surface. The rear surface of the layer 1302 also has four grooves

1342, 1344, 1346 and 1348 located 1n the central region. There are a number of holes that extend from the

grooves through the layer 1302 (see figures 21 and 24) The lower surface of the lower layer 1302 seals

agamst the end cap 1126 so these grooves define sealed passageways

35 As mentioned above, there are four ink inlets and twelve lines of ink ejection devices 1310, so
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Figure 24 shows a pen 1420 including a pen body 1422 and a replaceable four color ink cartridge
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Netpage sensing

ne W dth are I(pcdeerop color

Figure 26 shows a pen 1450 having a four color 1nk cartridge 1114 and a pen body 1452 The pen
body 1ncorporates the sensor package 1454 described with reference to figures 9 and 10 and which is capable
of imaging a substrate. The pen body includes control buttons 1456 and non volatile memory (not shown). The

30 pen is operable to “pick’™ a color from any object by “clicking” the stylus mib 1154 against the object either
alone or 1n conjunction with pushing an appropriate one of buttons 1456. A color card 1510, shown in figure
27 may be provided with a rainbow of pre defined colors 1512 for use with the pen The card also includes an

area 1514 for setting the brightness of the color and an area 1516 for selecting a line width and/or style

The sensor package 1454 may be capable of detecting and decoding netpage lags as described in
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Dashed | iWg omaigapow col ors "I mage hose" Location On/of f SpegiAfiosoi2ss
style/current style Tilt 3D nib shape Force ("pressure") Stroke width 15
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An alternative structure of the color card (not shown) may include two command areas. The first
area includes tags equivalent to a command of “place in color selection mode” or “pick” mode whilst the
second area includes tags equivalent to the command of “set the color to the current color™, or “set” mode. To
select a color the user may merely *‘click” on the first area, click on the desired color sample and then click on

10 the second “'set” area.

In a further variation the color card may include a series of different colors whose values are
encoded in a single tag The card may include an area encoded with these tags so that a user may click the area

and upload a series of colors rather than just one.

Alternatively the tags may operate as in the netpage system where the tags are decoded and

15 transmitted to a netpage server. The server determunes the function associated with the tags and transmits an
appropriate instruction back to the pen. In this regard reference is made to the figures 9 & 10 embodiment

which includes appropriate hardware (transmitter and aeral) for transmitting and receiving information to an

external device.

Where a pen is connected to a computer system the attributes of what is printed may be set by the

20 user using the computer rather than controls on the pen

The color card may also include areas 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 status information, including:

o mode name
25 . current color/texture for drawing/painting
. current line width for drawing
. current brush for painting
. first few words of current text selection
. image fragment of current image selection
30 . URI of hyperlink selection
. pen status (power, communication with printer, etc.)
. error messages
RECTIFIED SHEET (Rule 91)

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

on the sample the user may depress the button 1474 to store the sampled color in memory, preferably within a

preset time, such as 5 seconds. If the bulton 1s not pressed the color is treated as a “temporary™ color and 15 not

35 stored The memory may only be capable of storing a small number of colors, such as 5 or 10; storing more
colors may be possible but makes selection of the desired color more difficult to the user. Where the memory

has reached capacity, the pen may implement one of a number of schemes for deleting a stored color to make
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indicator may be omitted.

To cycle through the available sets of attributes the user merely draws a line on a piece of paper or

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

25 cycling through the sets can be triggered by the commencement or ceasing of drawing. In the preferred form
the user draws a line and lifts the pen The attribute set just drawn is set to the *“‘current” attribute set on “lift

off” of the stylus nib. If the user presses the button 1504 the pen continues printing with the “‘current” attribute

set, i.e. the line just drawn. If the button is not pressed then on “put down” of the stylus nib the “‘current”

attribute set is changed to the next set in the memory and that new attribute set is printed. By drawing lines one

30 after the other the pen is caused to cycle through the available attribute sets, The attribute sets may be colors,
line widths, line styles or any other characteristic which may be changed, or a combination of such
characteristics. The pen may have a number of groups of attribute sets, such that a first group allows color
selection, a second group allows line style selection and a third group allows line width selection, for example.

Selecting the appropriate group to modify may be achieved using the control button 1504 Alternatively one

35 may cycle through all members of all groups sequentialty.



11. The cartridge of claim9 wherein the on/off snitch is incorporated into
the capping device. 12. The cartridge of claim9 wherein the printhead
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Striated brush stroke
Layering (stroke on canvas and stroke on stroke)
20 Diffusion
Viscosity
Mixing
Kubelka-Munk color model
Simulated lighting
25 Light source direction and color
Color physics of media
Layering topography
Examples

Pen
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3 functionality provndes the pen with the ability to fix its posmon on a netpage encoded substrate absolutely (and
thus absoclutely within a stroke) using the absolute positioning encoded in the tags. Alternatively the pen may
rely on the grid based layout of the tags to provide absolute positioning within the stroke without decoding the
tags. Absolute positioning within the stroke may be achieved using other means, such as imaging the surface

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

As mentioned above use of netpage tags enables absolute positioning within a page. This enables
the pen to be controlled by a netpage application to mark a netpage surface. The user moves the pen over the
page. As the pen moves 1t detects tags which enable 1ts absolute position on the page to be established. The
netpage application controls the pen to mark the page according to its position. As such the en can be used to

30 “reveal” an image by rubbing the stylus over the relevant portion of the page.

COMPUTER INTERFACE

The pen of figure 9 &10 is netpage enabled and has two way communication with a netpage server.
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It will be appreciated that whilst the embodiments described each only include some of the features
of the invention, some or all of the features disclosed in two or more different embodiments may be combined

25 together.

The present invention has been described with reference to a preferred embodiment and number of

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

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

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

30 limited to the specific embodiments described in the present specification, including documents incorporated

by cross-reference as appropriate. The scope of the invention is only limited by the attached claims.
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4. The cartridge of claim 3 further including a position sensor which senses the relative position of the

stylus nib relative to the cartridge body

5. The cartridge of claim 3 further including a force sensor which senses the compressive force
15 applied to the stylus nib.
6. The cartridge of claim 2 further including an on/off switch and wherein the on/off switch is turned

to an “‘on” state upon sensing of more than a predetermined amount of movement of the stylus nib or

application of more than a predetermined compressive force to the stylus nib.
20

7. The cartridge of claim 1 wherein the printhead includes a capping device movable between an open
position, 1n which the printhead may deposit ink on the surface, and a closed position, in which the capping

device blocks the printhead from depositing ink.

25 8. The cartridge of claim 7 wherein the capper rotates about an axis between the open and closed

positions.

9. The cartridge of claim 1 further including:

a capping device movable between an open position, in which the printhead may deposit ink on the surface,

30 and a closed position, in which the capper blocks the printhead from depositing ink. and

a non marking stylus nib is movable along a first axis relative to the cartridge body. and
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12. The cartridge of claim 9 wherein the printhead includes a plurality of ink ejection devices.
10
13. The cartridge of claim 12 wherein the printhead includes a plurality of ink ejection devices
arranged in a sertes of groups, each of the groups generally extending along radial lines from a common point.
14. The cartridge of claim 13 wherein the ink ejection devices of each group are located on alternate
15 sides of a radial line.
15. The cartridge of claim | wherein the changeable attributes include path color; path width and path
style.
20 16. The cartridge of claim 1 further including:
a stylus nib movable along a first axis relative to the cartridge body, the stylus nib including a slot or groove
extending at other than 0° or 90° to the first axis;
a capper mounted n front of the printhead and rotatable about a second axis parallel to the first axis between
an open and closed position, the capper including an arm engaging the slot or groove,
25 whereby movement of the stylus nib along the first axis moves the capper between the open and closed
positions
17 The cartridge of claim 1 further including a power source for at least the printhead
30 18. The cartridge of claim ! further including electrical mput for receiving at least one control signal

for changing the at least one attribute
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