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present invention rel at eslmumummﬂmmum ts for placing markings, such as
witing and draw ngs, on and nore particularly to devices
capabl e of placi ng marki ngs widfsSel ect abl e char act eriﬁé.lij{tﬁmﬁ%ch 5 as
color, |ineoowysd?, and style. Marking includes the deposSition 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 apparatus relating to the present invention are disclosed in
the follow ng copending applications filed b )pli cant or assi gnee of
the present inventi onEECTRANCAHE SOSTROLIAPETER Wﬁ“tﬁtr}%ssggﬁlo i nventi on:

PCT/ AU00/ 01273, PCT/ AUCO O 279, PCT/ AU0O0/ 01288, PCT/ AU00101282)

PCT/ AUOO/ 01276, P§§#€&§8101280, PCTI AU00101274, PCT/ AUO0/ 01289)

PCTI AUOO/Ol"iE)"?)c"'-Fl /01277, PCT/ AU0O/ 01286, PCTI AUOQ/ 0%%%1,,

PCT/ AU00/ 01278, RET#HALODEADRSRtes HEMEvRnODY iesipgmrkinee e B 12 §4% % 4"
PCT1AUCT O %ﬁates.zhheméjé SRR 005 cajabl ST @laciy e ingh witl seizpibleicluseFristes sk e

| ncorpor ated erict i By o 08 Sl BLELARS e olpduRlol AMSia i@ dsor Gstoews and
appar at u8 raefeeer W@ W™ A YBrese Invention are disclosed in the follow ng
ca- pendi ng mifkatiot howbsts iisdisuips YRE™RRTCESAY "67 assi gnee of the present

i nvention on 15 Septenber 2000: PCT/ AUOCOL01108. PCTI AU0O0101110 and

PCTI AUOOlOlé&_%ENBmg ,g.ipﬁlehﬁguges of these co-pending applications are

i ncor porate erein by cross-reference. Various net.h S §;,,g;4g§_and
appar at us r giriatsimadods, eyseREnd PR eI nR O AR PSS ET € fé%:c %gié’g‘ |¥°n the 20

fol | owi Ng CRna@AsHiagonafIp ty datppemsorbssiwelof iy presers inggptsp prdpeodly VIRIEPERBe of the
present 1} Vggetfjiog:”P&ﬂA&Q/o%WﬁzmbuﬁﬁﬂTW1@37*&3%”9@“&;-%%’/@%@9'
PCTI AUDO/ 00781, PCTI A aTh OR758,

Bt dnoRds bl fgvR el ’

PCTI AUOO/ 00PBHFVIBLHFA 01007 7,
PCTI AUOO/ 00 PEBAURECTZABOTAURP281. PERHYOROGHR 5@,}/\6}%?1055‘7!_{’%9192@

PCTI AU00100 3&hA G184 00 POOXTBI1 2P TheARSO GLre(T ieee cofpeTfinguppiigations 7 tycorporated

PCTI AU0O/ 00769, , Pr(é%_l AlQ100771) PCT/ AUOO/ 00772, 25 PCT/ AUOO/ 00754,

PCTI AUDO/ 00755, P /r A0/ 7526 aapdda R&E?HQ&/ DAL Debsent EVEnibH SEAiRBIE @sheof t hese
co- pendi B appl i cFIBTE P NESI por at ed her ei n. Fé/ crass-referenca, Various
met hods, sy Séllewns camehdiapapelications Sled by heEPPHE CL*YIIE CHPFEEAL " | nvent | oh ar e

di scl osed i modohechabbomm 08 gPOToxUpEN tiong! RATAUOYEH | 1o e fifclopes pihepsfa PRl i cant

or assignee of. the DI JodM BV HrdsQbteréite. 24 May 2000: PCTI AUOOI 00518,

PCTI AU0O 1005“!&5‘?“1i ﬂéﬁ‘?&\%%g'?%do“é%o%w Agogétg%@zgw BT ALY ROERBkd @ the

PCT/ AUOO/ 00523, BeprAtistodss®, " bEr Ad0] 00525, ggﬁl AroOin005§€Jm 2000:

PCT/ AUOO 200 5@byinPGHintind @pianmdicd per/pliessc0teey °f BT AUD6T 605 '

PCT/ AUCO! 005g:4Aubab: U0 GLOABRRYI6RCTICTUONN0S 3 3 PCRETIOROTSE, OBESEHI0000759,

PCT/ AU0O/ 005%3 AL@@F?%UO%Q,Q§&,%W6ECT§M@&6537)pcm¢qmb1}6./ 0BEBEI00/00767,

PCTI AU001005 Tl CT/ AORRHO PG, & 2 APR
2004 V0 011 FTHIRAALCFT AT | PEHRbRAL) FeTia mmozz

PCT/ AUOO/ 00583/ ATTI0KUQ 0 /FEDBEN BT ARTTHIBRAE: pEF AU T Y5 4 7P RUG0/ 00546,
PCTI AUOO/ 4305 by ASa37b0A8 40 Bt 10D /607RC THCMAT 0V TS B, ROTAURVSSTY 0 Btssiisciesesss AteSB/ 00559,
PCT/ AU00/ 00560 ePCT}pﬁk%%QQ%@JmoBQI hALBPERORAERECT/ AUD0100563, PCT/ AUD0100564,
PCT/ AUD010056, BETAUB0T 00566, T ADOL0RET PETHALDMARR 6R RAELALRR/ 00569,

5 Various mctho(gs. systems an

PCT/ AUOO/ 005 TlovR@ Fb-rfo 1t ons fing: by the apeiieas st #9enes ot Rty B6E BRI AN00/ 00574,
PCT/ AUOO/ 00575, RS abioliéhs R0 T8 BEMOARIO B DEBMI0SHT TERAGS09/¢96H 7 8 BEF°ANED 1005 79,
PCT/ /AUOO 1%5811 P%@k%% 85»%9@6’0%52&9@#&@@%29@7%@%58¢1/M/0m2;00 100588
, PCT/ AU00Y00589. 05 §dd39) 5> oT/RGHl0ss90100591
, PGT/ AU00O/ 00592) K@ﬁ“ﬂ%ﬁ?%dgg’z‘,l’E@f@ggg%’g‘gg@%@%%giﬁ%%%g@wo 100597
"1 O PCTI AU0O/ 00BGBJU0RDFIATSHAYORNES. BEA DOET AR AR ST 0511, The
di scl osures of th@gai6smerElAoal BOTaU0BMS40RT/ AURKWI FCAVERH¥ei n by
cross-reference. BACKGROUND Current drawing and witing inplenments such as
pens and pencils are relatively static devices in relation to the
characteristics of the marking that they produce. A pencil) fountain or
ball type pen generally 15 has a single marking point which deposits a
single color of lead or ink. The marking point of a pen cannot mmulmm“mmmmm
ot her than by replacenent and aRECUIRED SHEET(Rulef91) he char act er

mar ki ngs made rely on the user changi n§SA/A® ori entati on of the inplemant,
the direction of novenent and the force applied to the substrate. Wil st
sonme ball type pens are available with nmultiple separate cartridges, these
nerely provide the user with the ability to select a particular color.
Because each color is provided by a separate cartridge, thereis 20 alimt

o o o o o - 1 IR M AR N\ 7




The invention al so provides, in one broad form a pen including a NEH; rﬂE;
devi ce and operative to mark a visible path onto a surface, the nak g]
device electronically controllable to change at |east one attribute of the
path) the pen including a user interface whereby a user may nodify the at

| east one attribute. 30 The marki ng device nmay be int 'uo?%ltzﬂ t he pen or
may be parwoaf3ossouser repl aceable cartridge. Accordi né%;r?\ I'n one broad
form the invention also provides a cartridge for a pen, the cartridge

i ncluding a marki ng device and operati,ve to mark a visible path onto a
surface, the marking device electronically controllable to chan%e at | east
one at {1 but e 0, fiefal FerApGomen rwALbeoa PETAYBCH) PRAIPE non
marking stylus nib. 1he ﬁﬁ’%{}bﬁm@w b RIoGdesalkty AB&003se,abt A0, a fir St
axi s rel ati ve PEHAVHEORSr tYidge body or . élawlk g%dfg%gzl Yo KGooRbsyd, us ni b
may be fixed. PCTVAUOOQOSZQAPW”Z‘%B@“P"@CT/&{%&&E? 0 ? Npggﬁgg o@& gy ved 18

February 2002 pcdisbevdosesf ecT sahofessen PETEAUSPNSETs PERAVPRI0IE N &%%re bot h

part of .a user &g@h@@%?b@r/ﬁedoroaévdgﬁcmoomm. SCYIAUINS, REY/ABWOPIHt of the

en andthe marking device - | L 40 eerAURDT. O
g ensor which SP@H‘I@QEOIQOWE ngT/gﬁéo&)gﬁg 901‘1&1%9/80“‘59‘;? FReTRARH/d0578J SCT/AURO I

josition of 't ' force

sensor whi ch SETEWS0/0BE. @@Tfpﬂ@@@?saep%‘?‘éog’(’?fﬁzpl &3@‘%@% ’}gg%/‘}l@gooﬁf.b’ or
both, may be psayiv@ehsssTreTanbomossat POTIALGMREY RET(AUBVE0, FETAHEYY to turn
the marking deﬁ’ér?ﬁ{o&’/{)})s&r REfuUBookds, e ABdomEh ePaTRRII000S96C PRTIENOAR T at t i but e
of the path deposited. " An @3[6fP&yxM§,5ﬁqy”Q@,Abw@g@_ to an "on" state
upon semsi ng o?CTMO%W?Fa'FFTéf*‘@& etermne am)un% of npyement of the stylus
ni b or applthamibsams obhespependingizpplicationsats PEARSFEIH B "L EWPr 6ssi ve force to the
stylus nib. * .. - , 10 The marki ng device preferably includes a capper
devi ce novapcrcheuneen an open position, in which the printhead may deposit
ink on the surface) and. a cl L du@ns beds dpeadits irbiladvalp pak dblcedks t he
printhead from def6di 'ﬁfﬁéa@rﬁﬁﬁﬂﬂﬁiﬁgwq %r ‘(;eg:lf LN §RReeEndayi ce
rot ates aboelttionty txhagerpsisiengfdts "HtEe BEEY B 'c'f osed positions.  Preferably
thi's MOMENENE a sirle aerkihgpsiaCvhisly depwsiscarsingle colgt of fepker WP FRATINE RO 7' PP 3™ o ef er 1 ed
embodi Ment et & oS b fepicbientahdanglieatiodien i tho eheracterificsrof merkings BAGFYCR™F ncl udes
a slot or groove ,ex%end‘i] ey HineOPEihent R BreQioR bf Renteft ahd1@e forck sppli@xe de A
capper devi B¥ FEE HeEETh " ront  of t{l\g mer kin CQ,GMgeQ%eélﬂ.@rell'&mﬁdéth@t abl e
about a secaixttaaiist e bl peq Py rRECF MPSTUERI bet ween an open and. cl osed
posi tion. The vidmpeliykesidepaiting coibe Becate agherior ERIPYLFS RYp SRR %aﬁxé‘{ge'or gr oove)
wher eby Jpveent wof . 06: by bt rdj § pabiogpioied. f i r'st axi s noves the sapper
devi ce between the open and cl osed positions. 20 The cartridge or pen nay
i nclude a power source for at |east the marking device and preferably for
t he user i nSUMMABY OFMMENEONer source nay be a disposable battery or a
rechar geabl e batt @r ¥ .dhe loSrd¥ids @lviritidgtl @naikie pupbméncieith ingréteed it e pE™
preferably includes an ectrical i S8 for £ RE RENAInD 6h idkiet fy@@8dthegineancont r ol
si gnal for dHEHYY Rt h°§‘F§'f"’ ff"@'é{lg% Pglnéggg{n{ rgié?qklet% L O dihG: 98 rinslaRna0m ki ng
devi ce nay. abiematytos comyentiong] o RSN ® BEM PIPEISS T e devi ce ma be provided onto
Whi Ch t N5 25nofBakitiog ol @N | eaer awitral over thghehprartegistipsagft e HYnef }é‘“ﬁr%‘\ﬁ" ed, the
cartridge I ol atile nmenory' which stores at |east data
relating t%ﬂ%&%ﬁgﬁggﬁe attribute or attributes. :I?;Ee Jarking deyice is
preferably an i nk Tej eetionssoppyiees. i dnererd e B P MEEHE R PAEPAI NG cilegelxces may be
used. 30 The_jnyeabil (i dnid sBsurkadd, b erfarkiagrioicti eleervicaty erpiraieble ta ciges *f e Wi ng a
mar ki ng devi ce and operatijve f. k. 8. MihSibPh Rer it dodBieat iqstonernfrpwe) t he
mar ki ng devi BEE° tB?‘Jlgt 'ﬁ?°8?l‘1cv&‘%5§{l§frlaabl e ?o change at | east one attribute
of the pajgh) the PP midisddenhe Ry balinteS @ with thetpey of mevée R e5edt R RUEP MBS nodi fy
the at least one attribute, And, Bl WeaShudli: SSRE NUuHRb0S. 8 bl ng

including a marking device and operative to mark a visible path onto a surface, the markin

=3

g device

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

he cartridge may include a non marking stylus nib. The stylus nib is preferably

The pen or
y the stylus nib may be fixed. In

35 movable along a first axis relative to the cartridge body or pen. Alternativel



At | east one attribute may be nodified, based on the sensed i mage ZchAPcRoanQ)l'
AhAENDED SNEET 2 2 APR 2004 WD 011 30589 -4 PCTI AU00/ 01275 The }1
preferably includes a nenory for storing at | east one user deflﬁg'g
attributes and a user defined set optionally includes attNClGu'leéés(féP‘i“ﬁ’é'@ooz
from an |rrag"éfseﬂ’ col or sensed by the sensing device. One of the sensor

devi ces) may be capabl e of sensing inmages including coded data relating to
attributes. 5 The sensing device may be Io&at ed adj acent the marking device
or be located at one end of the pen with ihe marking device |located at the

ot her end of y| B B orm L RE IRtk SIS fre bitn R RE LA ANELARLR bR

t he device aga Interface may 1 nclude at |east one
slider or tm#}damrtqfrﬁepe'mﬂ#'em"b'BQQCGWR?r‘Ofa\"cd‘ﬁP@a‘é‘tcaﬁrﬁFB°sI i der and at | east
one control button. 10 The user interface may .include }/ h
di spl ayi ng i nf or mati ensitipreseasor Wejch wnsehiae &I.'"“Y%lé’é‘f'°“o‘?§éh°aﬂy‘15|“l?u? °ﬁ°ﬁé°"u°§é1hlc

: nt e[ face i ts§eme§3&\f!5&me¥hs1m&wala%1ﬁd Io%ccebymk fib tohbcmug.by belpeoviied Tdnfomtagonaénsaltmay
east one_attribute nventign, al SO g
devi ce and opfese eely f°d“’ﬁ§}°1{““5§““§ i P'é°’|6’g °ﬁ“8ﬁ¥ sls°2b°s i f °a%g3°?ﬁLMb& ‘{?H g’ ai

devi ce el ect depnsitedal | y controllable to change at |east one attribute of the
path, the 15 pen including a user interface whereby a user may nodify the
at | east one attri bt a/anevitelt miyebesturnesiie ag dend Glateiper] tepsingznd oreehasy & REdriemingd

i mages i ncl ugh N GARCHneHEdtThe stlienib 6NapRicRio AR thhl W predd@emitd Baepadave force to the
decode the coded data and to change at |east one attribute in response to

the decoded &¥PHNb-The pen may include a receiver for receiving conmands

o o S OO0 R S Bond s £Rp BBl Kol 008 g R0 1

I‘ESpOI’lSE I ncl udes a nenor
for storing oinich @eerinthedmy déposittitk orothe @rfm e 8 clogd e’ow@m yhighathe cappsy Slogks e

| east one u;ﬁ;‘T@ﬁjhg}ggcpmh gk the at least one attribute. The pen

preferably i es a tranSmtter for transmtting sensed i mage data) coded
data or decoded datjg (ﬁ@px@l@rt&xﬁ)ﬁ}f 8lcappernderied rofasi bRt ar? ixisT beewepe the ppest sﬂaﬂnsyl

t t d i ta t t [
SRR vl et e SR
attributeyof the pagh ﬁgerferﬁtrbg'gnllo&ﬁé’t{t (102 isQf stylul fib %ﬁ%ﬁ%ohi%ﬁ axnﬂ@ﬂclﬂﬁdhdwsm or

-ncl ude a position se evice or a notion sensi ng devi c h li)otttH %n

| east one at terdomaxtending af atherihea Ator 807 to the fisstaxist4 ‘v')‘ép"bg"é’f ¢ fsd‘f?“'md 1P e B M He

rel ative speequviedfand 3@otitsle @but @cdhd axis parallel to the first axis between an open and closed position. The
capper device includes an arm engaging the slot or groove, whereby movement of the stylus nib along the first

axis moves the capper device between the open and closed positions.

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 is provided, the cartridge preferably includes an clectrical 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 is 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 electronically controllable to change at least one
attribute of the path, the pen including a user interface whereby a user may modify the at least one attribute,

and at least one sensing device for sensing images or colors or both.

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

AMENDED SHEET



30 The position or speed of the pen may be derived from AL
of the images or it may be derived fro¥1the dat a encogedtrﬁ fﬁgszgngggmM|on
i mages. The invention also provides) in one broad form an ink ejection
type printhead having a plurality of ink ejection devices and a central
;xgsApkhgoagﬁ ej ection devices arranged in a series of ,groupsseach of the
A ONBESB04 -5 groups general |y extending along non parallel lines
01275 Recei ved 18 February 2002 Adjacent ink ejection devices of '
each group may be |ocated on alternatg sides of a radial line or on a
raglaL line. A set of the devices may be connected to a common supply of
Imr;ré ;Z; :; agl Y REEdA pRffabty Reldbkciasemory for Soritigat legsege ofr defipedssetof giFibwR 8431 oup and
ot cos. of varErettp oSl S e BB e e ] acent o7 oLps
: same set an '

bel ong to differghtos 36 kisor dee(sYidUpSspale of shfingrimages inskding Ca‘F"’éd“?P?'Jé'gég gll;)l 3r oHpe
arranged in atrepeatlng pattern. Preferably there are four sots and twelve
gr oups. Pré?@?ﬁbly each group of devices is supplied with ink froma common
g?: |n ﬂl y,5d al | Of cliEsikhuedicd Fabyet 106ated Adfacdnesheyapriing deyic dr padpcatpdeet Qo nf ff theipEd

gt I ea ,H'a#ler$§§wL9£agd§g$mg;mggmk9§s bei ng i nterconnected in part by

. east ore fre éonnecﬁlng passageway at a second | evel, the

: nterconnecti ng RASSMELNSEYS piferaBipepbratiety pysingdtie deyicHBHBH™al | eri es of at

east one other set. The printhtad preferably includasa of s kaond r of
solid material) &he s kicgjcepyinghdeder e SF\EF “Bhdve tﬁ@“f Crst I a sg?ée d
second | ayegd Rleastidt dostrommtaar i al bel ow the first layer. 15 The gaYIer?gs :re
preferably slots extending thYQQghdtﬁefiﬁiﬁéﬂ,%§rﬂmmhﬁﬁmikﬂ§%tkﬁMﬁ5 and
g;ezﬁrabﬂy t he i ribesedriBErThgH SSEPBVaY'S rg grooves in the Lower surface
secong F:;gﬁdmﬁﬁgf; mﬂ:ch extend only partway through the thickness of the
second Tayer. Prel el ol i 1o 285000 AV Ehe heilfh HEMRRa LBk Bk cpasagevay s

okl g gall e p@g'va % 5P ?H@erpon ect1 ng passageways, the linking
Pi oot ge‘é"ggz ngxgﬁgﬂgﬁ%nﬁoaEl%b&l?id&sh%enti.talu@l@neﬁ&m@aevibdmd wegond mprhyrble H The
1S o o ey i b Bt oy, O e
DESCRI PTISONaFic DRAM NEBFET HIRIBO! B 727 oy D5 8 ST 3 s Pl 3‘9%2" 505°F 5 ire 1
shows a per gRRELpa¥e ofébnany ibdgesancpdng calebderedi ng to a first enbodi ment of the

i nventi on.

The pen preferably includes a decoder to decode the coded data and to change at least one attribute

in response to the decoded data.

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

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 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.
e a position sensing device or a motion sensing device or both and at least one

the relative speed of the pen or both.

The pen may includ
attribute is dependant on the relative position of the pen,

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 images.

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

ink ejection devices and a central axis, the ink ejection devices arranged in a series of groups, each of the



Figure 2 shows a plan view of the pen shown in figure 1. 1 Figure Iﬂ%ﬁ%&unlé
side view of the pen shown in figure 1. 5 Figure 4 shows an end view of the
pen shown in figure 1. Figure 5 shows a perspective view of a cRQIVAUG/O13?S
use in the pen shown in figure 1. Figure 6 shows an expl o@eceipal KBokebraaryg 2002
view of the NP8p®ridge of figure 5 Figure 7 shows a side view of the nib
area of the pen of figure 1 with paper at various orientations. Figure 8
shows an expl oded perspective view of a cagtri dge for use in a pen
according to a second 10 enbodi ment of thé“invention. t Figure 9 shows an
expl oded perspective view of agd{%en cGar ding to a third enbodi nent of the

i nvention. Feges enarallysrigiiing algneron B8 8%s sectional view of the pen of
figure 9. Pigure 11 shows, a per j ' GeatEbh aR& Rty sidiestd a tadialink ot h
enbodi ment of the AIPERLPIRH™ 'ﬁ%ﬁ%ggﬂfgﬁs%dgg}s%g%lexpl oded perspective view
of the pen otradliagué.e 11. 15 Figure 13 shows an expl oded perspective view of
part of the pen of figure 11. Figure 14 shows a first gxpl IdME.
view of part of the G&P&W@Q@Sdﬁaﬂ’?&lﬂ“'@@?,“@“’8‘8“gpalppﬁepgfeﬁglryﬁé&gﬁ%d% a
second expy OgEsk.PRTRRARIoKEeriipQHY Mire frafeiablp bach krehas aifficutdnk seplyfy e PR sots- The g
8. Figure 16 shows a plan v] ew of e pri Ib&lors idifferent sess.dges  of
figures b5. 6d8@°°‘89“ﬂ°§?ﬁ‘%‘"i?“§¥1%‘/§¥‘g°sﬁgi?ssegseng?@%é“?‘i%gp\fvb?r%m above of the

printhead of figure 16 in open Ik aneddlidéefeating pRIBAWS a perspective
vi ew from above of ']Ehﬁémb‘?’?ﬁ}ﬁ"er%g“g 8?’%%&?‘2“{%15 in ;&gl osed position. Figure

19 shows a perspecty Ral @ NRhwee@Wupst om above of the printhead of
figure 16 in an ope‘*ﬁg‘g%‘gﬁa?%ﬁ'? B o T 0  APR 2004 PCT/ AUDO/ 1275
Recei ved 18 Februarg',cfgt()ﬁfc&?ﬁ@%fﬁ&wss@@liahom&\kafmp'eﬂr@meftlal}@yr\ﬂ‘ alihe gafsries
hel ow of the printhead of fiqgure 16, in an OStlelnk RHbrcoltie@adliepatda aslsimme a -
pl an vi ewl®r dieingayadifst bsvel e V‘P’fff‘h%‘éf&leso@%s?gogrg%&1_6 i% ancoogf[en POSItd n%%en h
Fi gure 21 shom@rcatiectigipasstigedayenspent keveh thejintoicqnpesinsRssieE™ gt AL el ead. of
figure 16 in ap_open i 1] Figure 22 shows a perspective view from
above of the W%V@p(?ﬁﬁ%gtts&%%%?ﬂof the printhead of figure 16. 5 Figure 23
shows a perspecti veryd inef priRen iR u6e a dirsnye of salid roatariblon inkAireEAn et 14YFT APRHE

i nvention. Pigure 24 shows erspect i v.e v pen according to a
further enbod Pr’é‘iﬁ‘t“yﬁ‘fa“‘?h?"‘?“ﬁb’g‘ﬁPﬁssglhd?mﬁngiub?gs%%gsﬁgyv?s a perspective view of

a pen accar ding to Y further errpgglli NEE bl in&h@ou};ﬂ“ﬁi@ﬁﬁck&ﬁ-ofﬁ Qist leye26nd pheforadlya
é vi ew of &

per spect | ¢ AR RBFGIRY *To a further embqdi mept 4 onl
i nvention. Fi gurimerd@rnesting\pessegewayb ot geored if e 19y6E s'ﬁ%‘f%&\}‘géfrsf'%ﬁds Bgcﬁbuggfl Tents of

the invention partway through the thickness of the second layer. ‘

Preferably the second layer includes linking passageways linking the galleries with the

interconnecting passageways, the linking passageways extending through the thickness of the second layer.

20 The first, second and an ink ejection device layers are discrete layers or part of an integral device.
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10 Figure 28 shows a perspective view of a pen according to a furt erAPR 2004
enbodi nent of the invention with a cap on. Figure 29 shows a perspective
view of the pen of figure 28 with the cap off. Figure 30 shows X&CTEAPOOQEY7S
perspective view of the figure 29 pen. Figurt 31 shows an ResgvesdddFebruary 2002
perspective Wit of parts of the figure 29 pen. Figure 32 shows anot her
expl oded perspective view of parts of the figure 29 pen. 15 Figure 33 shows
anot her expl oded perspective view of parts.of the figure 29 pen. Figure 34
shows a perspective view of a pen according to a further enbodi ment of the
i nvention. PT FERRED AND OTHER EMBODI MENTS Not e:
Mem et TM i S%W%é%%ﬁjﬁ Research Pty Ltd) Australia. BASIC
PEN & CARTRI DGE CONSTRUCTION 20 Figures 1 to 6 show a pen 1110 according to
a first emo@igﬁ%'ﬂho@ia?e’@e&%\/\@ﬁdfﬂm acEbrdinge fishanbedigentiefithelisvgativolybul ar pen
body 1112 in which is located a replaceable cartridge assenbly 1114. The
cartridge 1 | 14 includes an ink suppl I1&6) stylus nib 1118 and printhead
1170 and is &N@Mﬂb‘a‘b@%ﬁfé‘ﬁﬁ“&wn\}%&” he ink supply is expended-or the
stylus or printhcad arc damaged, with a new cartridge being inserted into
t he AA9~ND~ Sk R He@1275 NPS004 Recei ved 18 February
2002 g_ pen%ggrg}sm &é%ﬁdr‘p%‘ﬁg‘géﬁé‘ﬁ%%e manuf actured as a throwaway item
with the'cartridge and pen body integral or not end user separable. The ink
supply 1115 igieiissss anend gicw ofthd n sovd infiewrabe 1122 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 1122 is preferably. nmade of a I Wasmfggeerial but may be
made of ot her ‘W‘fftséipciwélaé’?‘s "éﬁv'%oe%@d%f%ﬁéwgéﬁﬁﬁ%riﬂgﬁbt he tube is
preferably extruded so as to have a constant cross sectional profile.
However the trijg 6saywslan eiphii@igeispotivavibwefthelchrtridgef fighe et al , the tube may be
al so extruded. The tube 1122 has a nunber of ribs 1 |28 which divide the
interior of the tube into four separatge ch : : as& 1136.
These ribs al E‘@”"p?%?/‘fsdé‘dﬁ"@‘f’ﬂ{"ﬂ ?“p’ﬁghgﬁ%%aﬁeﬁ%gggre ‘”Ir eé V\nctm%&?%k At its
simpl est the chanbers all have the same colored ink. 10 Alternatively there
may be differ ﬁﬁhe FRLR aﬁdxdldak&p&siaumaiaw ethiaaige folist in apaaccopigigeraseardtl a
sui tabl e qrint ead it_is possible to produce al nost any desired col or using
a conbi nat Pon"ﬁ?d‘%ﬁf,‘hmggfﬂ‘a) Yel | ow and Bl acKk (CMYK) col or inks. The
chanber 1130 occupi es approximately half of the tube vol uge whilst the
three renaini pYuwEHABREISxRANpRGRNRVic@DE [ actirdiog to g hird erotidimens P heanvEptPng
CWYK col or printing device black is normally 15 printed nore than col or and
so bl ack ink would be stored in chanmber (1130 %thgt he three other colors
stored in chaffisee &0 shawsap axial gressgectiqnplyiew of fue OGS P ) 6cj at ed that the
nunber and rel ative volunes of the chanbers nmay be varied as desired. Sone
current deskt g 'E‘kshb‘)é‘sfa&&L&&ﬁ&ﬁw%ddeﬁic@orﬁﬁg&odfoﬁﬁlﬂm&ﬁmmoéfmmmimks in
addition to black and) 1f desired) the tube may be divided into seven
chanbers. The colored ink chanbers need not al]_haye the sanme vol ume and
the black ink mm@pwqqnfexmda@wwﬁveiwwe%w“ﬁfef@amxgt have half of the
avai |l abl e vol une. As 20 col or becones nore accessi ble) the proportion of
printing usd Ng. ' FldpSARSicRdipRQf théyRnbefigu@ 10f bl ack ink to
colored i nié’ rrg:‘ fﬁgﬁé’g&tﬁqﬁﬁeﬂrl Y) V\:ﬁllwﬁsfip col o.?&i nksgm:re supplied in equal
anount, there is no reason why) for instance) (that a |larger Qly of
magent a coul d Higute 1 chops oﬁmmmodﬁmmtiwgteweﬁmﬂé&‘&MW Ry pgg to
substantially seal the ends of each of the chanbers. The end cap 1124
*ncl udes small_air inlets 1140, t bl of : BAdTB& see& B.he ink is
used. To preveifured? hoNg e ¥F° 5"%‘%%3%% swfﬁ%%ﬂﬂgpﬁﬁg\}g%grr“gti ong{the i nks used
are usually water based) a novable seal) not shown) is provided between the
ink and the eng \E@lﬂsﬂoi{ng4plavpﬁc\i/6ﬂﬂ1eipﬁnthts®d9dihﬁl@“&é@“?ﬁﬂﬁ‘é@Saqﬁﬁg t he
respective chanber. i The second end cap 1126 is al so shaped to
substantially seat _each of the chapbers b i S, . Droyi j I Dig@l | eri és
1178 (see fi guF'&‘“‘lg)Sh‘Wﬁi‘@ffs%Wﬁﬂﬁ‘Yg"g'f@?ﬁg&‘% rgwgagggh%ﬁﬂ ﬁmtahgpeb?%%ﬁl?ﬁead
1120, bonded to .

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

Figure 19 shows a perspective cross sectional view from above of the printhead of figure 16 inanopen

position. |
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the free end of the cup 1126. The printhead is preferably an ink j2f AP§aedi
printhead and nore preferably a 30 m croel ectromechani cal syst qyp{/NeW01275
based i nkjet. MEMS based inkjets expel ink using nechani %%l igcdttga%éy 2002
rat her than bgqqheating of the ink, as currently used by VT | et type
printers cuNPefit |y avail able. As such MEMB based inkjets have a | ower power
consunption conpared to such printers) which nmakes them attractive for use
in portabl e devices where available power js limted. For a better

under st andi ng of MEMB ink jet devices and het hods of fabrication, reference
is made to our earlier US appl.icati.Q 46 han6 &sitios. of whi ch
ar ¢ i ncor porfguEOshoep W'ﬁ?&ct'gg 'Y é°r?‘clggw$ﬁé§%§fh%?%be%ggﬁi s bongbgg to the end
cap 1126 but nounted on a flexible printed circuit board (PCB) 1 |44 which
i ncl udes congpal 20ahdwPOpIBY viehvinelow ofltfiedfiinthead of figurAPRIN2OEREN PEHPRUO0/ 01275
NPS004 Recei ved 18 February 2002 _g. A stylus nib 1118 is nounted on the
end cap 1 126 so as to be capable of, a_snall un f | iI\eBeBSition.

Axi al noveneFigurekl shaws agexploged parspsctive YigW f'%‘“%ﬁt@@? rg‘gw@f f?%’tri{g rugll?l arns- 1148
whi ch extend laterally and axially away fromthe inner end of_the shgl us to
bear agai nst_a | I £ the MEMSSiXjet layeeof3herpginthdad offigyre

agai nst a SuE‘g‘f’?%g°@é§§é@?ﬁé‘g‘gm%g% to bendj alg{:l allows the stylus to
retract. The stylus is 5 preferably formed by injection di ng.of a

t her nopl ast | GigiratEshbvala persmstive picw b pabicgordipgee § further spbodimeRf SHRHIPYFO™ y i cal | y
a maxi mum of amount 0.5 nmm and provi des sone feedback to the user. In
addition the flexibility of .the styl I« TRARlGSntRf GoRbdntiarmount  of
roughness inth}‘FéZ‘Eﬁﬁgﬁar%fs%wgvﬁrvfg@é%/p#?ccﬁglggl?ggﬂﬁwe stylus nib may be fixed
wi th substanti-ally no novenent allowed. The .first end cap 1124 .is shaped
to receive appieb stowd 4 RRp@tivesiswiofgimn accyries toa furthar gmbpdiggnt o inYFuYat t ery may
nmerely sit on the end of the end cap or it may be inserted sideways into a
chanber in the end cap. Locatin he battery i . bin@ién. bot h
term nal s of Figusd shans W'%?’F‘Y%"b‘lgﬁ°Eé?°“t’§7ffgm5t\étaltﬁgtp SQ) e‘tﬁgﬁgxelﬁ?;?igﬁy engaged by
el ectrical contacts in the chanber. Merely sitting the battery on the and

only allows ep?%%zz A0 £ 50 Lardob ke MUPvaFiGUs BhtdAiment(i the grvertios Wi res or ot her
el ectrical paths 39 arc provided which connect one or bothF term nals of

the battery 1138 with the PCB 1144. . ~ 5 A nib cap 1152 exte oWl a chp\h.
end cap 1106)Figrd28sliveaepesbediye vroept e penaccqidips oy afyrther °E'P‘B&'Tﬁ§)ﬁla°(r?f§g'glﬁ apear tﬁt}?le
1154 is provided through which the free end 1156 of the stylus nib 1118
projects. The,apejtur g,ﬂcd'g-gy thelpbh oF R sanAmatdpems the printhead 1120
to expel ink l%eﬁz%ﬁﬁ%wﬁé% erture eleg\gvhthe stylus nib. The cartridge 1116
is positioned in the pen body 1112 and secured_in place by one or nore
resilient snapigacioishowsan enplodierspentive yiewPlite figwe 7R on the nib cap 1152.
Where the battery 1138 is securely 20 nounted on the end cap with both
termnals in electrical connecti LD of oPﬁ;gaﬁg,,;eéhg)w{,he cartridge need
not ot herw seg‘éﬁb h°‘¥sﬁg°’i5’g°g°‘ﬁp3ﬁ§£tl%ﬁ1§.ﬁ\%\here only one terninal is
connected to the PCB) the pen body may be used to provide the path for the
ot her t er ni nalFigury BBsh6wi shétie sxplobiedchemspertive yiew of Pagsiof the 9%ffe free end of the
battery engages a termnal nounted in the closed end 1160 of the body 1112.
I n a nonochrone pen the njni unct J. ' A ELShotsen. cONt rol the

pri nt head {i E1u5A7 WYS?&gﬁE@#%W%V?P%?{W% or l%:ont rpgTI ing the ink jet
actuators. The PCB or the printhcad itself incarporate the contral
circuitry for @ 3k Hewi Sferspartivbiedosa pefilaeording o furthwiemeadineat ob g fr¥sE Ry y
wontrolled so that ink is only ejected when the stylus nib is pressed on a
substrate. Pressing the stylus againsi g .s NTd @ conpressive
force in the ﬁ%’]ﬂi%?ﬁcm#m %‘95 %%FFFF@W {#ﬁéﬁd‘% We

s results 1n novenent of the
stylus and the on/ Ofﬁo:a‘Mehxgﬁu traliGnakak bil@bB6k FaYeaich Pty DUy AwelR) by sensing

t he conpressive force or ot her neans. \Were the stylus is 30
substantially fixed, novenment of the stylus nib relative to the rest of the

pen i s not avaglsPen-& JRERDEBCOMIRYETIONt head circuitry may be permanently

connected to the battery or the pen nay be provided w.th e eTh has a
"master” oBDoff swi t Biurestk to\5i shovoim pesr 1L agepading,to bh‘isbﬁ'\‘/‘\f'\tgﬂﬁﬁﬁ o@s11 tﬁepettljsggre

to use the pengdhfuf bl PEAIUsHy 0 1P RORichSkiREtc rériaceabls sarkidghesembly i SEF EEH
of a personal organi zer t pe qu{gcei"luschbkﬁ{S medslrmo;mys&ﬁgmexbetdncmuhe@
no printing of i é‘clb%?ﬁ,angg YRPY | & eXplai ned [ater. Vhere th%r i in?&uﬁﬁtoﬂw
override type ewhikepplyBlesiended at the spduspeprinthead gesdpmagedn it a no gartrl F'hemgrl nt head
or PCB circuitry or both preferably include,"sleep node" type circuitry
which turns off nost of the electrical circuits to conserve battery power.
Pressing the stylus nib results in "wake up”™ of the electrical systens and
printing. Being a solid state devAMBNDEDPB U00 01275 NPS004 Received 18
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Figurd 7 shows the stylus nib resting agai nst paper at three diff?reﬂpﬁq 7004
orientations, indicated by . 10 nunbers 1164, 1166 & 1168. The ga ﬁ g 4 55
fromthe printhead is indicated by line 1170. Paper sheet 1164 GB’

an orientation with the stylus nib above the printhead whReesiveddgdiebRiayei002
1166 represewrsg4an orientation with the stylus nib bel ow the printhead.
Paper sheet 1168 represents an orientation with the stylus nib to the side
of the printhead. As seen, the stylus nib does not obstruct the path of the
ink to the paper at any orientation. 15 Fr@Ure 8 shows a cartridge 1172
simlar to that of figures 1 to 6 except .that, the cartrh &@tpen bod

i ncl ude a bapdneogy. Howeverthe Peny '&gé°i'%a“‘61°ﬁ‘&F\xi 8 vy gﬁ ﬁa‘fj?‘s °?'ggk§1°ti ct:fﬂc to
the cartridg tegjalgrhagﬁdqge,;cpmm@ and so the sanme parts are identified with

t he same nunpers. The nmain differences arc that end cap 1174 |s a S(Lb ey
pl ug and has no pr awé fmk apply Or16canmisssamgongatplnliow uhe 11Rhwhiehds #pseh™ PIFEPL™ %S o
el ectri cal ConneCtlhﬁn grat Yi’\ieroﬁér gﬁttﬁgl?e%quﬂ Jaleﬂa.Cﬁc]ﬁMllﬂ'heprdaalﬂ}rmdg@fa

1172 is int efffetPs Seinap i ch .1 ngludes, a :
either a B [tetrioplasricomaterialybyt endy b?)ﬁﬁjéé’}/ pths matppigls. d‘a‘i/‘“?)"f’ 0{ Egm%%snﬁ?ﬁ% ﬁ(ateugc ®

el ectrical t gk’i@:@g' Strddod o6 Ao Aevel dGbnstint brods RextiGEEprdfilel Howiee the ribe JEp bt piegtiore
may be the sane ngth as that of the self p QeL SeRber QF ribst1128 whichbe
a different Imokigd At madpaf Hetpls g (¥oS ‘H’Y[H%éﬁ%‘é*r‘{“éw%\ﬁﬁ%gﬂ%?ggosab| e I(ér q{s vide

r echar geabl e divide@eladriorshihe tdiecntatand sefanigabamberet \30.dib12y 113 & Lidf ThegeipA] Pr "
information hard ceded or sto it kO Liabidst e WRAMBEY alMhbvehthd dhentolbredoik.
one o nore ch@Pﬁ%ﬁS‘Ficgﬁm&% a%)effrll gltgé@t ?ltgsgélzissucﬁ \9& whet her the Pg AnfhlddGe
is a MONOlGr Atemetveld Seranmy be diffessnt eolpred pnksin ssh FRAMERT 11V Ty foyr Colrs gd 2 Y e§ et C,
ln addition t ipﬁosg‘(;}g ;Jdr ESalHEAY anly REskrbtrRIoF iing i combindior of fiymi, Magdniag YRR 2pRigas
i'n each chanbel or for detecting when an ink has run out. This infornmation
may be made AFMYRIBAIERKE t he pen via the contacts on the PCB 1144.
Alternatively the pen controller Rl Yathd@8e foluas vehiler akectisoatcmelying
assumed or cartri dggp”sﬁ'ﬁ'ﬁn?ﬁ‘ ?goioﬁ?’?‘%ﬁgﬁﬁ vol urre%ﬁg ﬁri ”'t@in”%ef%&cﬁi'{cﬁis fofnafin€
form the car t ¢l easiyocsipyone tirte of the tubeyolumeiInaSENEHR o' RISV "at 11 e nenor,
end the pqg ngy.8 {e%hc&&}iaﬁd doBfaou iR durbe Aot ifi chamben £130 aith the tese othgs £9lors Higsed |
cartridge s installed. This enahles the rtri BveRolliRésdt thyhtbers may
"dunb" devi ceshapizrs WZFH%EMWW'%HWW‘F‘WC&‘%'G}‘_t-_tlaﬁ&)rggt cal ,%gusiy%nqoeegcﬁe
is showin fi waasda%ammecmmpmwmagu@%awffmteﬁ‘%ﬁ“ s

chassi s ol di 00 3308eciiuBe by 30 bividE iftb Wen'Rlibers NG il idlBintos oerdaact l baye the

cartridge 1208 as shown in ftiqures 1 to 6) i,e. |.f YEJoRfle. As
di sposabl e casdmeivigme ar@3hebiack pbphaabowfﬁ% F“Eidfé’é“db?ﬁ%b"[‘ f“é’&f‘ﬁfs‘gﬁ‘g im#g&pac Kage

1210 Whi Chygf ONREd 1585hefmbEReckdibid, B slojRfion of printing using Black inkfRy Aetteese and so the ratlo of
PCT/ AU00/ O1275 NPSOOa Received 18 February,. ksl @O 5ubARY in 3l ai@nd] thdrd is no
The PCB 1212 iblegh inkjtaccoloprd;inkmpay ‘_:é“é'ﬁ%g'rmﬂg?\'/%lgép‘%%f%, a Iuli,)ﬁhtlsource devi ce

| 218, pr ocessiragonhy, [ is@RE)that eidiger sopplyofmsentasiould At Be %Y i spl ay LEDs t 224
and aerial 1226. The aerial 1726 is connected to the P | RaniHeds EThe end
1228. The PCB opt i onEielfipst pasdcoer @4 t%hﬂpateé?bé‘?‘wn‘bt‘é‘ﬁn‘ffﬁggf%“ﬁ%&i%age seqrsy;e)r ¢
device 1216 NRy, PB4 (SIS0 BN idléds 1A40Va alloowirtaoite chambersaas the idsiesd TEprevent drying O

wavel engths_or to a w de band. T i inoRableZsdd, RO3hb®N, is provided
el ectr o?ragi%t i the ﬁnlgd?fgﬂsggﬁpg{fmg&ﬁ%‘“%ﬁ”’gf% h%‘?ﬁfﬁg&&/aasgg?‘gfrf ths to \éﬁnnw.lstp;le
y

sensor devi ce bemepuindsk and te cidvamd24 dnislk is uedheseal movesriqng U RS

conpri sed of one or nore charge coupl ed devices (. ol SORILEHERA b lidprovided
Metal Oxi de Semi cond@tﬁtwﬂ‘{mn?mg@’Qﬂ’ﬁ%@f@.sm'(f'ﬁg[g}‘ll(%’? sour%‘gmulébir%tdt
~pr ef erably conyii meghiieres 018 (R fifily 15) Wiscomhinrhte éichambpre witl Srergictd 1720 bondec fo
radi ati on at one or nore pre t ed I inkN& tivk GRAthea® bddCrfie prsficrably a
i mage sensors Wafepwdsf g\?icﬁf’egﬁ\%\‘j ﬁp%%m\é@%ﬁp.%%@? ¥ |"‘;£2r§§f’tbg filter 10 Qubhanical
unvant ed waoe! mrgklsarombhaniaieysten (MEMS) baselciskiete MEMS baed jeidets B dnk BEaUE "3
first set of immde SENSOEShy nehfis BARSIHY.Gs @Rbaty bRd byvhosainiefbt wprdiriatis svrreafycvgiable
second set only responsive to visiblel ight. Si cml arrnl edltd subfPpfinlRR, WifichiniaRds tem
to have a fi rsis ek MEMS|baggthinkiets fyive & LWEhFOEH CEHPUGTVET 0 | nfrar ed raacglggagmpls
and a second Sgiradid Buse T gortibld dévivds ihirk evailablg ipower Btlimited. Eerriretrs prdgriancgie o MEN

wavel engt hs are possi.ble and th i.ce € mh RSO R Shli@ USOapplization 0BYATS, 14 uthe
bands of wavel é‘?'fg?%%‘f‘“i%“dl'ﬁe'"&r&g%gﬁ'gnf reg%)éj:e?chti ons PCT/ AU00O/ 00565 (docket
no. NPS001)35 PciteAlsoOwiddSisincouoratdhertindy rfgeinef01 ) and PCT/ AUD0100569 (docket

no. NPT002) we have disclosed a system refpSH6 d 1O 28 AR Frintddickébit board (PCB)

i ncludes a pen for seFhsprghepdisbaniidtathe eigse PUEBRt O paper. The, pen 1200

may i ncl ude al |y 1£f whidi @cutidd Goriroinad poiwgr coftactsH&dénet page pen di scl osed i n our
earlier application and, in effect, be a netpage pen with a controll able
mar ki ng function. 20 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
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a Asl~A~lw.wlan ~sw 2 2 APR 2004 PCT/ AU00/ 01275 NPSQQOa Recei ¥22ﬂpé§
February 2002 12 nonochrone ink cartridge or a color cartridge. %
1252 includes a PCB | 254 on which is nounted a processor chip orPGHAR®HONLZES
and a potentioneter 1257. The potentioneter is positioned Regeived 18 Reteuary (2602
upper surfaces®$ the body 1252 and is connected to an external slider 12S8.
The slider 1258 slides in slot 1260 of the body. The PCB 1254 i ncl udes
contact pads 1262 whi ch engage contacts 1146 of the cartridge 1114 to
receive 5 power and to control the printhead 1120. The potentioneter is
capabl e of adjusting one characteristic of t ' stid sTd siayll dnfoent of axial
printhead 1120. ThhAstylngb bb 8itpoug ?fh"%‘?“?"n%dgé’g%‘é’?t@e, tlE "gth [elalie
"ine. br odUCEdyhdie ASRl Mssebu bt syivk nitid poss eoeplied by iz | [ fef spgbad sty
other attribute. :As nentioned earli ihdt 6l GRS 1 I8 Ysed fipare tifheln use, pressing
nf or mat i on WM REEHER Pt 62 O(L;{rhégEt lLspgb&ﬁ{% characteristics of fhgs i
cartridge, Sue€kylasapdhenheystrihcusa thermgdd§ © b SIF dl?cfbouf cartridge, t.f'ue
maxi mum ""§dt n Qrfabnﬁoﬂ:?edwﬁmg&tm{l%mﬁ&%nJ&aﬂopmmanrmoxmmw Ackigl. Py mopenEntis s 4
I 'on

can obtai f tAFS Thiof rom the cartrid § RRibeheNabhity of
attribute of typlulypmarimpmarmpys (. mg*d@avr‘??i‘ﬂ%gf“?ﬁ}?‘hﬁmm‘ d A

e, ol o - et TR
1268 whi ch i gdisgRl RS adchiimadales i hindliambimadf mughnebein tho @vbpiratscpurtagt dl (o of
may be printed on the cartridge b Wrgt!y or attached by way of a
sticker. The"Bbe)ﬁ"hJ; “‘is?a\bé'laﬂﬂ é’"%°?g‘§r§"§‘§2§ ent area 1264 adjacent the slider
125G through 15 which it e %6153 haled  fosife! scomall Butw) of gtindenwypeabatery 1EEcBicor
“output” may b .

cartridge whose color outp y be nodifjed nma A LAl DBQVbes nltheRRd Q.
ar ea 12CBIQM1ibett¢ryimyvietslyt§itenQ‘M“GGE}‘H"%{‘P&?%?@ﬁme%%ragégervﬁybséﬁbgel ect ar$¥e %:a%lgor

erely 3y S: i],gj:aﬂ% thd Garesty iidjfé'h_arl% Enables uohggmimdg?@ uulm_weor zﬂbﬁéﬁ%&fﬁgﬂ

requi red col or. mono cartridge j e | the Mhttatly eCaad ovgs easy
wedge repr esEREBRPY ﬂ‘i—’)’“\"’grf’ “'ﬂﬁqsg‘[“htmeﬁt’gpgged i %E'L‘gx itaF,I % Cb‘y ousl .0k NEfen connect
attributes areagsgerhtaihlonbiconindd OnPRI MPHETRTPTARES dlepiif! petiy ot es and 15
show in detail a 5@&%&%@ @k bARY ¢158R4h e PeB hiaad and stylus nib for use in
the cartri dge° EYy pen o tff1e preSent invention and as used in the

cartridgeggof figur R5ipRap fisBerbndsdver tideht e BI26 qriwheph 1 PRR M4upksidyy i 1118 and

reference nunbers. The printhead 1120 i 168 P il 4148 profkcts. The aperture
received in aa“r”éﬂ'\é'&‘s‘1%1‘?@‘°i‘"ﬂ°de‘ﬁ'8“%a‘{"§'cﬁﬁg{gp%g l|_30t0h fﬁgﬁs r ntbglg\gg‘ca gsnigje
recess are nonrsxiswuinausapmnam“duicnriwlééqtoe%w‘é’ﬂ‘t‘hﬂ'%?ﬁ‘g‘fﬁ% Ad cag 1126
includes four ink galleries 1 178 which each exjt .int oSSy lohd Br Mbre
ink outlets 1180. ThHaseartddgel 31Gisgporivaned 8P lIlll ard e s“ﬁ82 g% : l
printhead 1120 lhgas ibeEmd i 158 bkdghal SormaiLomitiechib eap A159) Wherg g atisey Hp%'s sy
152 and held i n place by surface,h 1190Q . 6 Rth ke CB 1THEthe canttidge 6eed nad d
arns 1148 ageam‘a'ﬁ‘é%g‘”%&f?d“i‘%ﬁ%wgﬁagﬁﬁgﬁae .st;/ll us n%@g&ggggr f{”‘ By 35 be
front porti onothdrRfie aigagt the pat bptly bl 12 Wheieonly precerminpl iy qqnree PSHbut t He
back porti on 1135 DA% e hilor BUBGAGEmIinWoichs kil ichcase s ek of Y9250
end cap 112G <t ydf:us nib 1 nc udes(ﬁ g%oc%t %éﬁjm\ghl ch extends obliquely
al ong the f atengagesf teereinal moupted infhe closedop HEPHEIHYIIHET udes a rot ary capper "
1183. The capper is novabl e between fi GQQkd AP Sdn@bli teprintsddtis emevo
In the first positi df 3TE] °é’f‘é§f|m6“r’f£"§1%zz g%aﬁlgf&t he pri nlaagqsggﬁw&gﬁgrm
and pref er2®| wachaine dirdutry 36 qonteoliing tthecinly/ jehestuatprst Hhe ACROT M REIH, nthead and,
i ngress of forc&i}s%p%.g@&)ef tj% iR et m;,{g,s_h{aow&ps\aepspdfepusmnhdhdﬂﬂ}atm#ks onFyNJect
PS004 -13 2 2 PCT/ AUOO/ 015\;5 Rapmesghyq{;l %E;%%Vsuag%l@hﬁi&mprmive
nozzl es of thewhsn thastiasrib Pessden EBYEPES ARG T he prTnt head ma . OP&{ 38 may BE
=capper 1 |83 i gkl {A@RStyREnib. In this embodiment this results in movement of the stylus and the or/o
activated by the movement, by sensing the compressive force or by other means. Where

t of the pen is not available.

the stylus is

30  substantially fixed, movement of the stylus nib relative to the res

The PCB and printhead circuitry may be permanently connected to the battery or the pen may ‘bc

on/off switch. Provision of a master on/off switch allows the user to use the

ided with a separate “master”
o . type device. Other

pen in a non-marking mode, such as for use with a touch screen of a personal organizer
of the pen, as will be explained later. Where there is no

n", the printhead or PCB circuitry or both preferably
electrical circuits to conserve battery power.

mechanisms may be used to ensure no printing
35 override type system, such that the pen is permanently “o

include “sleep mode™ type circuitry which turns off most of the

Pressing the stylus nib results in “wake up” of the electrical systems and printing. Being a solid state device,



arm 118S whi ch engages the slot 1181. Thus as the stylus nib noves in ancb
out relative to the printhead the capper 1183 is caused to rotate. éﬁ’f 22%
stylus nib is under no load and is fully extended the capper i SPEF 01
first position and when the stylus nib is depressed the chemsinedil§ Fehruapye2002
second posi tNpew4 The capper 1183 may 5 incorporate an on/off switch for the
printhead 1120, so the printhead can only operate where the capper is in

t he second operative position. The slot may have an oblique portion to open
and cl ose the capper and then a portion exténdi ng axially where no novenent
of the capper occurs with stylus nj Venen RetAbRodeAFIPERo small as
CONSTRUCT| ONthéiriay (ronammengig Pfdfﬂ“%%“%?’r%%“&%‘ﬁe%'{'”3%5%“%%%&?\ nt head 1120 @&dﬁi
capper 1183 @l (Hidqud bj B ufcr.GEihe pen-IuE o motion sqnsies) dywirey weh a8 AECFICRRMAR, A3
is an assenbly of four | gyers 13 Gifed@reshdld8 of a sem conduct or
mat eri al . LaVéW'?E‘SO‘B*&f%p E}élp%"yoé‘rscncgfgg'g%‘%gﬁoivca |y active seni conductor

element s, Incl udi ng NeMz| g kA b 88 piledoy 32 dadGymutemicel bl 66" s s videdetith »
constructed using andard sém conductor fabri Ch%Idim%{}hJiﬁ MBS witth YIS nib
1302 and B304ngr gipd@cThid fnagrieyp 1 16AeAcoweees B PHE B hthead and pr oy de.
passageways tlgﬁ%&pplhx plild@ad N0, HOwévBieté orentefop of ihepen aqticdtical aSHePeR (35 S
inlets 1182. e layer 1308 is also electri callindad@ddel at ayaFiehtation, rsshawn
guard with agstthestis nibyslhnot pbsiruct e pahof i tﬁré)j}ng%tply%n devi g:lﬁr:LSlO to allow ink
to be ej ectedyfigurm the printhead. The |ayers 1302) 1304 and 1308 need not
be the sane material as the |ayer 1306 or even a senic { ifdicatetBbyng
the same material dfigraVsiods thostylys airgesiing $#2IAH PEF ﬁﬁ‘“?en@%?#g{’:rgé@%gurlt her , ;Gy
usi ng semjgonduct of MRj@'d fles e patl bf iIRORROBE ntredd figindioated pxlingd §10nReesr shegh 8%
rrpnuf actured using sem co_nduc_tthca){.{H fqbr!iﬂg%%ivggwtpgﬁ@gjiqmmpapz,oshmaxmicmdaweh
1120 has fourreiresRets #f ieBaiPRgIN ™ He" T 1K ) ect | on devi ces 1310 .ara: we sl
arranged i Nt OorfeMitoN Gits @b stylusrisbelawfthesinindpad Bapes sheet LGS IepFsPts PR &4 thout nalf ds
fromthe center 1300 of, t i Athaas @ibMods Qotlobstrudt thel pastl of e irtk tthe paed at any
ej ection devi E‘,‘é?j&fﬁ%c’ldg%gﬁ%gc%ed to sﬁ same ink inlet. Ink ejection

devi ces conneoieatetiono t he sanme ink inlet constitute a set of ink ejectjon
devices. The ink ejection device, .ar e GHIGES 10D 6 BrckR HabthEcartiidie docofot a
radi al 1ifi8) which F@S'elsﬁ?ﬂsﬁ‘?f?‘g%’éi'}z?% |aéf°%ia%acg n% of ttfe?rffcent EL S afd &8 the
there any 25 ghia@a th@As TR DurridEbis othovwisy substantisils ddentistl Tq thacagtridge o H*, ceis e
1310 are arranged symetrical eTHe M nAiereRROarerthat efticap k 17A ishasimple

a spacing of StRCPHEs s wédbéf g%’?g%“é%nt hat tnhecnu‘i‘bt%r incetidn3E Sires ftentiiKto
ej ecti on devi amthad@pBovismy for receiingc batiery. Baddifion fhere ifpq clratcalcamnacin of Wy S0 ey
be nore or legg PFB%@M{ I cattidgh 178 ksSntdnb&P%or e mfacpemibyidy whitheipabudes aPoyFf SRYEfafier
nunber of lines for each ink inle 1 . SchekflLaP teiniikalsifsr com@ting withtthed’CB
cartridge e bRHRY ‘i'ﬁlwéf%“ﬁ'é'“ét&’“ﬁdf%?dgé’éﬁ% d‘a‘fwhﬁﬁnber %ﬁf {;;lé‘%%dl &t of flhay be a
ej ection devi qess. TRONI fueply )16 mag BOGe same|lengd &s thatiof e solfppwered CRNPRRET Hor 851 e
provided a nunper qf & B ch mayde afspoRibicar a ectntgeableypa BIEY: For clarity
only four con@@fegagrgéﬁé%é;%? it&[\;/evi | 1" be appreciated that there magé‘ ttlemrrmt‘)orr}ge
dependi ng on the nUMHRNaRipd pfefrbl Ricluduibiantity infdrmatigukag! catifd of freedd R et l
control desired over each iIndividual_.j L&l deOdichths WhetiRr theidatiridpa ds aotidne pr color
requirements. e idsptifics pReopmPTE °%ﬁtﬁ?sgécf%g%@%ﬁg élgCBc 1 | 44 b%/ ban ing,gdet@@ui&,a&gr
onto the PGB ldfddge, Tthe metimas widtabf line rrossidies otg.318 24 A cTRTE = Shon I ng
contacts (not showa) irEJ?elepﬁ\ P BhadBer bilfbfidetcing whense ink 18 @ ot B informationiaay b made

circuitry for BATREN e ection device n . Vi YWeR déckemaf dtalues
on. However) gevaiablaitd thy peg|via theicgmasts of W@&gégﬁt Ir“%%é“%@?ﬁ%g‘s&wﬁﬁogt --cgl

or |
+0 print and i gophadacaiRéabishted,or cAdgd supplisd SiBEINK volpmerps XintiRg ?fﬁs'fg'o?ﬁi::m
NPS004 Recei ved 18 February .2 - inlvbi@fe mbore i ltieepan Mapt exaact thisri 1on
of the print he&ﬂ"_"gng‘i‘% s??ﬁytxeb%‘ggénkc‘{hﬁlgﬁ?‘ﬁdy on %re PjC::%. 1¢ %i <LaBEEy “BER® dsitsh
as 1212 of 3he fbinghecetridgedyhtitheieariiidge s instalied Snis gpablef the arIde: '8 % 127°& 13
device. These higher level controls are passed to the printhead 1120 via _
contacts 1312. There is preferably at | east one set of contacts 1312 for
each set of i nlPENWEHSENPRJevi ces. However each |ine or each individual ink
ej ection devi ce may b?pﬁq““mﬁm SpticaPsef¥ing! deviceSd sl mfigyresSerot 1G; @he pen 209 as a body
merely turned on or o b?l/ the contr ol si%nal Siding 120@‘51‘h§§§1”12b@us@3 £ bhetAdgt G208Mthe
plan view t he pndldighi@ddi s thgs melding, 120F, gadk a,fXqnt mplfing octagonal profile with
tabs 1314 and 13]5,sGrelwe Rctighes I to 6/neapptmiverd dispomable eAttridsfe oct agon. It will be
noted that tab 1314 is forned of layers 1302, 1304 g d 1%06 og%ya P‘E@ilﬁgtm an
tab 1316 i s3§ormed of Tisl den fabbelincludey an gpticalponsing geckage 130U FOPHEE * T 5
enabl es the PCH 1144 to be bonded to the |layer 1306 w t hout extendi ng above
the top of layer 1308. The 10 octagonal shape with tabs also aids in
| ocating the printhead in the recess 1176 in the end cap 1126. The sapper
1183 is al so preferably fornmed of the=same -semconductor nmaterial as the

. a o o, "
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too far, the arm 1185 fl| exes about the narrowed portion 1334. Ip ? Iédﬁ 5
guard arnms 1336 are provided on either side of the arm 1185 agg 1% é
ta linit rotation. The recess 1176 into which the print heRerervedilgdigppuaty 702

an openi ng iN¥S¥Aich the guard arms are |ocated. |If for some reason the
sapper is rotated too nmuch) the guard arnms contact the side of the opening
and limt rotation before the legs 1322 5 gontact the ends of the slots
1328. PRI NTHEAD ACTUATI ON Wi |l st the pen nmay be turned on) it is desirable
that the print, head.o t 1603406 imdeY kdisor Qivite i1316D 8 digis ediragiavicesiRlf
substr at e. 1‘??8°“%P&9ﬁti‘§q%?/4bqﬁ°a§@‘%:gﬂ2@ﬁ§dsi m:l)l_zteg On-of f. Swi tch 196 h0 58iaPiD24 &
MoVes i nto tjreceping chipd 1230 malid wpadmytien clfi 1228 %Hysb@sn‘ﬁf/“'%ﬁ%'br_e fhe am)ur]iz of
force appl | egnacgte& E%héﬁ?ﬂyvﬁz Ria Riire 17281 THe PCBRGRINGNIy it iadeh Gn ewelerphaer d P80 Therimage

1148 nay be used direct as electrical force_ sensors. tok Y4 Wid@band.
di screte f oressosdayise A2 famay bk resROBES ‘%b?ﬁ’f%&'ﬁﬁ’éafcﬁﬂ%alga’gﬁ?ugﬁﬁ he stylus. nib.

Where a f r CencIfS@iind &vidé 1318 amid)elckomapuptidxedisiona seresras bl of the WayplFREthf o which the
printhead on or off or t el.ect r.oni L6 Bsell 8f dne &fmorddhargd ®@ailddon
with a hi ghef°“?°68"d'l§° FE stfhﬁénﬁgﬁugsohﬁghlew%ﬁ @%iao#\drn{a%t e, For jpﬁlt @qg‘&e Jhe
force senseddevitys (SEDMealdmplpmentarydviatsl Exidegemicgndugipr(CMPSIIMPES ¥y 1t S, stich
as the |ine y gsft}ibéﬁ%n?ptﬁgquae §:"YRor BRRC W hidlBamitodl @ Ponagreserediation  ofef or g Rpr
to change stat'e: PRI'NTHEAD | NK PASSA YS Th I N ShofelHers to filte
di fferent cobcte HRVelspRiESt T'Eirl‘gﬂé?)’r‘%%g‘&é'f"g‘éﬁeﬁﬁ’g "Paé{gle %H“gl&mg‘twhi so(gr,eg::r?tls r ,
probl ens 00 SuRRMidAOvavakaghe It fome ejraabtaroes itimay walssimbie odaye el sk 2 IBHE STy
ink ej ection devices. are jnterleaved. mn,reg A tolViditd Bgh SinfiRrly inkoay be
ej-ecti on dev ifERRusiyg Qaly, fonf dadfaﬁgnpag‘?aals@?&‘r_agm a_r‘l’g'Q soloall_ | the di desgrwcm{' emit
{nks may be siespblé ©dhateo fzsedhoflighy spurespreish cmidronly o IBErad rgiptien 5 2 PRGN ™ o
radi al ar r anggRRetRhSoms cafbifBns BORSHEERs ord Plsiblean dedefiacmy be respResive i P
| ayer 1302 is provi (Jed wth four ink inlets 1182. These inlets are oval
shaped on t heha eepandsphwaxelentls} approxi mately hal f the thickness of the |
| ayer 1302.and then _continue as,. i b ticENESYE 1, BAIVATIYI00S60 (dddlet no.
upper surtace. The Pe"z&'r“%hﬁrr?pg@czuog lg\(%T?m 265(36??1302 oal so . has fbyegmg([ RON GiStpage
1342) 1344) DePeOAnod PGHAUNUIEESdodket np pechtave dglogd 2 st EGFe " nuhber

of hol es that wgﬁ%@ﬂe&% BER fohRenshia, iRV @S ritted bgé pipkre Theapee 1200308y ipdlude all of the

figures 21 an ) e lower surface of the | Spen’ with
agai nst the efuertienality pf thg netppee H@sdéscl@ﬁ“gﬂ\}’é‘éwggf Fpﬁg&g%‘aB}‘(gi‘il?éfg%tggﬁ%ﬁ@g.wKsm :

ment i oned aboygrollklehakiag fandtiodir i nk inlets and twelve lines of ink ejection
devices 1310) so three lines of ink ejection devices tpeed, to %ecﬁ%/gohi:nlhn
fromthe Qame ink i Dightemitidibp he lighy squrse Hevipg 13185 guided by the;ppticspolgjpe €T i nés
of ki nk e{ eCEji gﬂ &QEJ tﬁ?ﬁ;béulitc EHABD ElRiecaiS wﬂ@m,nengﬁlmea b} thé BpticT mplding EA14 pocthedimoges
i nk supplie y 1nk 30 1nlet 1187a. The second L Hcluded BAm
ext endi ng t hr &B¥RYVIcE lﬂ(lﬁ-i%ipeffégcgcl{ﬁ{ﬁ%@ﬁﬁ%‘?“ﬁﬁ%“b&%ﬁ{?@%&??%ﬁ@ 'é%i ces. (The
outer end of tdiireds@hd shB&E dnd fileeksiag requiredi Thin leptie pricfiatebly parteoff the pptiss malflige &g the Font
supplies ink to . the devic | ; XEfrdnt and ®h & noldirfgi 13 L4 Fhelaperture
The ot her endm8¥dm§§aes agla{’)eﬁég% ﬂtaxi)#gr\{gna\{m@gthﬁ&%ol e,135g if?fal%q; IAQQ‘%%SEQ“”OM
conmuni cat2$ wil23 mpy de definedlapthe hgkeof Swal gF byfhcpsovision O} matprial, SOFINHT 8 &
1360 to the um%@{,segwé.aﬁﬁge&&din&Jweﬁe{s)ammruni cate with slots 1352 and 1354,
respectively. These slots supply ink to lines 1371 35 and 1372, (o i o slot
respectivel’y. The SUralPZBG¢ méunied frstomIRip e dgssismielding| 1204 withghe aerial, extending {0 8,508

ines 1376) 13 R [ B Dol G bf e chasicZmdiig, P00 P chatolUac4ify dides inoSKEChac

ry 1613, I nk ej ectl evi c i I SERdd
with a mirror notdiagandis retdined injpesition Ayte fnbBoldies 12p«§ Ehﬁdrm"é?ﬁi'féz%agg%\%{ri\tiiigt oS
L et e vt
end of slo conmmuni cat es e | jedbySthE1Ed 0
communi cat es \ﬁF‘%‘I&”d'?"‘cﬁ%‘éc“l%‘&ﬁ‘."wgfh%Bg?%et? eha PSP“&'%%@ ‘f?‘%’i‘" lhas)Sta hole 1366
extendi ng to tdafrollfeaiperstion fofice prithead) 1 20nGantplcef thecpripheed, depends op thegpplicatign s

sl ot 1368 extends. u b ors>f this @bculnét €] ection devices and so
all three Iinepéwfses%rg?‘%%mtbhégcgséiﬁ‘éﬁlﬁﬁ . "I)'%se sltjppluy of ink frominlet 1182d to
the lines 1379) 1380 & 1381 is achieved wth a

CONTROL OF PRINTHEAD

35 Figures 11 to 13 show a pen 1250 according to & further embodiment of the invention. The pen has
a simple tubular body 1252 in which an ink cartridge 1114 is rcce‘ivcd. The cartridge 1114 may be a

QRSP IR OB 401 5 aeae



mrror image arrangenent of slots and grooves. CONTROL OF ATTRI BUTES OF

PRI NTED | NK Col or control vla potentioneters 10 Figure 23 shows a fpurAPR 2004
col or pen 1400 having a pen body 1402 and a repl aceabl e four colp@T/AU60/01275
cartridge 113"34 The pen body 1401 includes three rotary pRE@B"&ddOIrBHtc%h&ryzooz
1404) 1406 & 368 The potentioneters control the hue) saturation and

bri ght ness val ue respectively. The pen body al so includes a display 1410
whi ch di splays a color corresponding to the settings. The display 1410 is
preferably an organic light emtting di odé (CLED) dlsplay capabl e of

di splayi ng t i.red c [ Al ternative a

comgl n;tl gn m?"ogshg%r a gd”&lpgri%) o cartf"éﬁgaltd' céd 2%52 ° df‘f ﬁ%&&%g{? r\'_%lffsm%'fm%a
col or LCD. AP'Prsssaiichip ogifhins|! 2 andapolsatiopetovii2 e Ehevoteiiometgrricpobilianed to lie under the upper
represent at i @fracebs thmd?ifsggdd lpéonrﬁé%&iho &QQttelrnQ lsyidaf 1254, @k Qe iﬂ@ slﬁysr ! %&QZﬁO of the

adj acent the respective control further variation provid

whi ch out put ¥ Jﬂ‘é?% 1374 lingludes d?man\Pads 1262 ik erigegs contets ﬁe@he(qame é)'r14E°efm‘-W°
The di spl 8y por da@oebitiol @epranekdtt i, user may nerely rely on drawing a sanple
line to obtain the desired attributes. The potentioneters may be |inear '
rat her than rot ary Thogoention@re s @dpsble &dehstmgminl: khaheter@ppsrare imt (ed:shelaaaty thetphfficad
color cantro I te d oII|n .

B0t ent | omet ey 20 il B RS iy 0cpBL B R oF BRbd b g s B rposte
relative arromﬁ°§'°b‘fa"@}&§)rP”!\Ydl§e'rﬂ“Hb“&nd Yel | ow (CMY) inks deposited. The pen
may be provi ded W|th an abjlity to allow the potenti oneters to change any
of HSV) RGB or CMW"S c‘}b°r“b‘1"°"c6‘ﬁ‘f°f dhe pteidagsy R ingidet igfoumasion. which identifips pregor pmore -
shows a PBn chd@@eristvs brbk aagridge.peh abadyiertid 23 ridpds ﬁmdSrﬁbl‘ @Qﬁéﬂﬂh@ef@uﬁaxﬁrﬁl‘n@ﬁdm nk
cartridge 1 or. di 142 [

an CLED and Ty beme sl HRpkeate ot Wb OB 103yl SR M i
non vol at i | ea"fstpaeythe naleygns sitribytesof dhe primigads! 120. Jha#arttujgccbfudmf inelnw at;e)llm% which

val ues. The @& he alithie @t A&%@ mbdifidd Pk aathﬁauwmd RpBRndd ¥ tI'QQ:E}tAdEE u%dy aﬁkt@%r
node, wherebx é‘ but t W} r?ﬁ nd 1430 cause the pen to cycle rou%1

avai | abl e stor &F Va"l’aﬁé’g T fﬁ?y Br%ipiuds @ Fanspareg %ﬁﬂl%%“ﬁb“"‘t‘?fe‘"% 1256 '°“gh
corr espondi ngm@olhecwcatl%&mwpbln Mhesclfor IMcabutoucmaﬁtnagb&&os&cdl&?:ﬁltpﬁta:usee h&&ﬁeﬁ@ﬁy to
scrol | throughe Jl@:ﬁbomltr%@% a'rég éf%%% @GQ@QH&@U«{R rl'%ﬁ‘t Jg&ep é{% sehcct aaécoq)or

omtted if scro one ST & a’(ue
i s di spl ayedyiding theg °fb‘é583@|“e&wahv|I%lejamttbvmumszloaﬁqnom@np@qwmqwswen
produce the linelvedth edh Ka0dThwedbk irdpRsertitigithe link width SANGESkially. ObvidusHSthe? QbudPs004
17 _ Line at‘tf;“to%g]e control vla cycle buttons PCT/ AUOO/01275 Recei ved 18
February 200 Igure 25 shows a pen 1432 including a pen body 1434 and a
repl aceabl e four color ink cartridge 1114. The pen body 1434 includes a

col or di 20! aprih#idfd aNp'sPhi@s Rl Y an OLED, and three control buttons 1438,

1440 & 1442. The pen body includes non volatile nenory in which is stored a
plurality of diffeFigues 14 ané 1§ shoe s dehil 8 peferatarageincht printedd wld stylednib fone.«)ud(hé -
dash l'ine etg et e e

"select" rmdemdgbgl}dgﬁgg{tﬁéepr%% %ngﬁg&%ﬁgg %g 5su°gg l{%g % Ué fﬁg cy c{]sa%c

t hrough t he W%l'?’l”%l‘h‘f"é‘“%f"&"@d’ﬂ“ﬁ“% types) WI t h t he di spl ay 1436 di spl ayi ng

t he correspondi ng Hﬁne to be N . The buttons 1428 & 1430_cause the{i
to scrol | _through tPPpEes? 13‘5’5??5 Riit 148 epd s rrecivedhinaressi! 1o wy ond gppidR% e
i s di spl 8§edBoth thc prinyheband dhegeren drevibrecitcile (9DUAid: i Rorfedt3Bieramicn. (Theendep 126 includeen
produce the ﬁﬁ'hﬁ@éﬂﬁglcé 340 \J-h%ﬂ’@acfr'mt ult fh& rcl: s %}gﬁcdumlétstll\% lTJthgl)lﬁle%&’mpﬁlcat
appreciated t the |ine wd In a simlar. manner, th
the pen havi¥ ‘%{“Hﬁfﬁb@pﬁi‘"“}hﬂﬂél?\% dt hs stor ed and which may be sel ect ed by

the user. O her contr scope_of the invention an
the invention is n]g%I sfyl%q{ggglst'%m%'dtﬁ%%bpmgf&é’f pip F3p }{ Beand held in place by F‘Gﬁ”r‘é"tle?os"for
control but tbnend camlmﬁlThclyewuapqmdeomsatlmbehrmmnsalasd N5 endpied’ tEssyylus hib\duthards. he
control c ion ! r c& c )Q ck portiqn assur ce
desired, 99\,1 tmngsoltlohé[h%otf%pg a anédrglﬁghreg sg%'nti( gt;lhgu?i(g {3 q%srhﬁ”té]? fi st
sel ection bu‘t”l‘?ﬁ‘ﬁ"%&ﬁ‘@fWg’a"FHk?oﬁeﬂﬁdfa@1@90I e through available attri but es)
such as color, i nﬁ %/ﬁe and |ine wdth. Additional IYY butt ons P/
provided for cycli Yoty Freludss @ rsiok bih ahish excends ehligiely, algne yhe fat st “%Fs“ﬂhérh"
saturation anujthwalll!@ ©ahdes acamy capber 1183, Sl@ngappeni nN%[b&geve&emalaagseZ&denge
26 shows a PREickd IR Hadvd a&n@n thQWi( eﬁ&loﬁ)r\oz&l&i%f ol gtf\quﬁ' %dlvééd %%Be?c R\%{H :ﬁ&qg
package g escritbed

1452. Thgspen body i ncor porat es sensor

ref er encB”t PHEY ﬂ‘rY@§ oftheinkin s P&W&‘%‘ﬁ' {ogress of fera'pamt@abfr bothrdytheiggcand gesition theiink
The pen body includes control buttons 1456 and non vol atile nenory (not
shown). The pen is operable to "hick"” a color fromany object by "clicking"
the stylus nib 1118 against the object either alone or in conjunction with
pushlng an approprlate one of buttons 1456 A color card 1510) shomn in

Y N o o o a A~N




30 sanple may nerely indicate function rather than position, such as "set
the color to X" where X is the color of the sanple. The pen includgg APRIENY
in which the function associated with a particular tag code is sporedjoof®127s
set the pen tq a particular color the user nerely clicks tiﬂ&e%&'lﬁ@@bﬁg}yoz'ooz
and the pen senses and decodes the tag. An alternative structure of th
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rrangcd ory alternate sides of a radial line, which results in closer radial spacing of their centers.(Is there any
25  other reason?). The twelve “lines” of ink cjection devices 1310 are arranged symmetrically about the center
1300 of the printhead, at a spacing of 30°. It will be appreciated that the number of “lines” of ink ejection
dgxices 1310 may be more or less than twelve. Simitarly th‘érc‘may be more or iess than four 1nk inlets 1182.
Preferably there are an equal number of lines for each ink inlet 1182, If a single ink is used in the cartridge the

ink inlets need not feed equal numbers of “lines” of ink ejection devices.

30 The layer 1306 includes a tab 1311 on which there are provided a number of sets of electrical
control contacts 1312. For clarity only four contacts are shown; it will be appreciated that there may be mare,
depending on the number of different color inks used and the degree of control desired over each individual
ink ejection device 1310 and other recjuircments. The printhead is mounted on the PCB 1144 by bonding the
tab onto the PCB 1144. The electrical contacts 1312 engage corresponding contacts (not shown) on the PCB -

35 1144. The layer 1306 includes control circuitry for each ink ejection device to control the device when turned

on. However, generally, all higher level control, such as what color inks to print and in what relative
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20 of f' of the stylus nib. If the user presses the button 1504 the ﬁl
continues printing with the "current” attribute set) i.e. the line f PR 2004
drawn. If the button is not pressed then on "put down" of the stydpg Ry 1275
the "current 'NP%B}H bute set is changed to the next set in ﬁ&givﬁww & 2
that new attribute set is printed. By drawing |lines one after e o%e tzﬁg
pen is caused to cycle through the available attribute sets. The attribute
sets may be colors, line widths) line styles or any other characteristic
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LCD or LEDs. éTR&? EFFECYS R panink riettipre dqvicesstemarranged am pacallel fows eripsalall @heof
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i ndepen@ént n@fpostible® and position. Others, such as printing a dotte I ne
are dependant on tine and/lor relative position of the pen. The figures 9 &
10 enbodi ment opt MaeRkd syrfce 6f tdlBsof Ty@ G SR ELMRY §w ALY &Y, 15 This array may
be used to garfingd gxptscrrel at icv% Eogi t ?'olnﬁ%f'seérﬁé d with g?gr ink inle1s 1182 These inlets are
substrate. Thus & dote SASHTF oo aneearimately ol thigkness ofthe baber [1802gindthetocoinme as o
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Space (including orientation) "Reveal" inmago eckered paint"

As mentioned above, there are four ink inlets and twelve lines of ink ejection devices 1310, so

three lines of ink ejection devices need to receive ink from the same ink inlet. Referring to figure 21, a first set
of three lines of ink ejection devices is numbered as 1370, 1371 & 1372, This set receives ink supplied by ink

30 inlet 1182a. The second layer 1304 has a slot 1350 extending through its thickness under the line of ink
ejection devices. The outer end of the slot 1350 is aligned with the ink inlet 1182a and so supplies ink to the
devices of linc 1370 above it, as seen in figure 19. The other end of the slot 1350 aligns with hole 1356 in
layer 1302 to communicate with groove 1342. The ends of groove 1342 have holes 1358 & 1360 to the upper

s surface and these communicate with slots 1352 and 1354, respectively. These slots supply ink to lines 1371

and 1372, respectively. The supply of ink from opposing ink inlet 1182¢ to respective lines 1376, 1377 &
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slot 1368 The slot 1368 extends under lines 1374 and 1375 of ink ejection devices and so all three lines
receive the same ink. The supply of ink from inlet 11824 to the lines 1379, 1380 & 1381 is achieved with a

mirror image arrangement of slots and grooves.

CoNTROL OF ATTRIBUTES OF PRINTED INK

Color control via potentiometers

10 Figure 23 shows a four color pen 1400 having a pen body 1402 and a replaceable four color ink
cartridge 1114. The pen body 1401 includes three rotary potentiometers 1404, 1406 & 1408. The
potentiometers control the hue, saturation and brightness value respectively. The pen body also includes a
display 1410 which displays a color corresponding (o the settings. The display 1410 is preferably an organic |
light emitting diode (OLED) display capéble of displaying the required colors. Alternatively, the display may

15 be a combination of several different colored pulse width modulated LEDs or a color LCD. A passive display
may be provided with a graphical representation of the effect of each control firinted on the surface adjacent
the respective control. A further variation provides a display which outputs numeric values of Hve, Saturation
and Value (HSV) or text. The display may be omitted and the user may merely rely on drawing a sample line

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

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

}

.

Color control via cycle buttons

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

desired value is displayed, it may be selected via the button 1426 and the pen will then produce the selected

combination until it is changed.
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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

35  second area includes tags cquivalent to the cominand of “set the color to the current color”, or “set” mode. To
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i s depend&ft on the'r el FEREVPES TFER BEIHE pen, the relative speed of the

pen 10 or both. image fragment of current image selection
J Universal Resource locator (URT) of hyperlink selection
. pen status (power, communication with printer, etc.)

* €ITor messages

25  Sensing with sensor at top of pen _
Figures 28 to 33 shows a pen 1470 including a replaceable four color ink cartridge 1114. The pen
body 1472 includes an optical sensor device 1474 at its top end. The pen body includes a color display 1476
and a control button 1478. The display and control button are mounted on a first PCB 1480, together with a
controller chip or chips 1479. The chip(s) 1479 include a small amount of non volatile inemory capable of
30 storing a small number of color (or other attributes) samples. The PCB includes contact pads 1483 for
contacting with the contact pads of the ink cartridge 1114 and for receiving power and controlling the
printhead 1120. The sensor device 1474 is mounted on a second PCB 1482 which engages with contacts (not
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space for the new color Dclctlon may be of the oldest color storcd thc color least recently used, the color
least frequently used, etc. Alternatively, the user may be prompted to manually delete a color and to then

~

resample the color to be stored. Other deletion schemes are within the scope of the invention.

Other modes of operation are possible; for instance, the pen may automatically store all sampled
colors rather than requiring user input. The pen may provide two or more separate memories (even if there is
35 only one physical memory device). A first memory may be used to store “favorite” colors and the second

memory for storing “temporary” colors.
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The sensor may be used to sample attributes other than color, such as line width and line style.

LINE STYLE OR COLOR CONTROL BY DRAWING

Figure 34 shows a pen 1500 having a pen body 1502 and a replaceable cartridéc 1114, The

cartridge may be a monochrome or four color cartridge. The pen body includes a control button 1564 and an

5 indicator 1506. The indicator 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 attributes 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

10 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 1508 of the pen ,

although this requires two hands to operate. Near the nib area allows operation with one hand.

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

To cycle through the available sets of attributes the user merely draws a line on a piece of paper or
the like. As discussed above, the printhead is only activated when the stylus nib is pressed on the paper. Thus
cycling through the sets can be triggered by the commencement or ceasing of drawing. In the preferred form
the user draws a line and lifts the. pen. The attribute set just drawn is sct to the “current” attribute set on “Jift

20  off" of the stylus nib. If the user presses the button 1504 the pen continues printing with the “current” attribute
set, i.c. 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
afiter 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

25  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 t\hj.rd group allows line width selection, for example.
Sglecting the appropriate group to modify may be achic\I/ed using the control button 1504. Alternatively, one
may cycle through all members of all groups sequentially.

INDIRECT PRINTING

30 Although direct printing of ink onto a substrate is the preferred printing method, indirect printing-is
possible. A small Memjet printhead can be used to construct a universal drawing implement, A small
cylindrical roller is in contact with the page. The roller spins freely about the axis of the stylus, so that as the
roller is dragged across the page, it automatically orients itself so that it is at right angles to the direction of
motion. The Memjet printhead is mounted behind the roller. It prints onto the back of the roller, and the roller

35  transfers the printed image onto the page. A small cleaning station cleans any ink off the surface of the roller
] .
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after it has contacted the page, so that the printhead always prints onto. a clean surface. The printhead
reproduces a contone color image via dithered bi-level CMY or CMYK. The stylus can be programmed to
produce any colored, textured continuous line or paint stroke. The rate of printing is dictated by the speed of
movement of the roller relative to the page. This can be determined in several ways, e.g., from the actual
5 rotation of the roller, or by continuously imaging the surface and detecting movement in the same way as a

second-generation optical mouse, or by sensing and decoding the map of a sclf-mappiné«urface.

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

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

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

STROKE EFFECTS

_ The pen of the present invention is capable of many varied stroke effects. Some, such as color and
line width are independent of time and position. Others, such as printing a dotted line are dependant.on time
and/or relative position of the pen. The figures 9 & 10 embodiment optionally includes an accelerometer array.

15  This array may be used to derive the relative position of the pen as it moves over a substrate. Thus a dot —

dash line may be drawn with equal length dashes despite variations in pen specd. Many other effects are also
possible, these including:

Stroke style
Color texture (flat, image, procedural)
20 | Opacity texture (flat, image, procedural)
Nib shape (2D shape, 3D shape, orientation)
Determines stroke width
Determines “cap” and corner shapes
y
Varying style with |
25 ) Time (speed)
Stroke width
Opacity (airbrush)
Space (including orientation)
“Reveal” image
30 “Checkered paint”

Dashed linc
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& ()-ukvU4s, # m%&h(y) <it &%mg%fg‘ae(&ﬁng 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

20  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 pen can be used to

25 “reveal” an image by rubbing the stylus over the relevant pértiqn of the page.

COMPUTER INTERFACE

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

30 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.
!
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Whilst the invention has been described with reference to ink jet type marking devices, it is to be

understood that the invention is not limited to ink jet type devices or devices which deposit material onto a
substrate. The invention includes devices which alter the substrate, such as thermal. printers and electronic
paper type (¢ ink) printers, which change the state of electronically changeable elements of a substrate. For a

15  better understanding of electronically active inks, reference is made to US Patents. 6,017,584, 6,124,851,
6,120,839, 6,120,588, 6,118,426 and 6,067,185, all assigned to E Ink Corporation, the contents of which are

included herein by reference.

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
20 together.

The present invention has been described with reference to a preferred cmbodiment 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

25  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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3. The pen of claim 1 including a receiver for receiving commands from an external control source,

the value of the at least one attribute being changed in response to said received commands.

4. The pen of claim 1 further including a memory for storing different sets of values of the at least
15  attribute.

S. The pen of claim | further including a receiver for receiving the value of the at least one attribute

from an external control source

20 . The pen of claim 5 wherein a memory stores the at least one user defined set of the value of the at

least one attribute.

}
. The pen of claim | further including a transmitter for transmitting sensed image data, coded data or

7
i
decoded data to an external control source.

25

8. The pen of claim 7 wherein, in use, the pen transmits the sensed image data, the coded data or the
decoded data to the external control source together with the value or values of the at least one attribute of the

path at the location of a sensed image.

30 9. The pen of claim | wherein the user interface includes at least one slider or at least one control

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

12. The pen of claim 1 including a position sensing device or a motion sensing device or both and the .
value of the at least one attribute is dependant on the relative position of the pen, the relative speed of the pen
10  orboth.
13. The pen of claim 12 wherein the position or speed of the pen is derived from a sensed position of
images.
16 14 The pen of claim 12 wherein the position or speed of the pen is derived from data encoded in

sensed images.
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