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t hese co-pendi ng applications are incorporated herein
ref erence. BACKGROUND Current draw ng and
Wi t I(H]gr %BLV merpdt i Su1(]:11 lementp su&s sa ns algiepglg:cﬂ e re[a?vely static devices
af'l c I'ces At ihe

relative inre
in glfgrale tﬂ@rqh@r@qte@sﬂceﬁf tinh@axhaaz rbﬂwgeytmtaipcet hewyncp,rfoma@eor bAll type pen

geﬂ@ﬁﬂyclhals a s,ﬁgymr@h@po@ﬁ whEh depdHPLRRL oS NRE & h THBSariBng point of a
n oi nt which deposits a single color of

pe’i cé rmrggﬁlﬁ‘i ﬂ%ﬁ@""‘ﬂﬁ’ﬁ ﬁnlﬁﬁﬁﬂeﬁwmnya}odlﬁcmm the SroErisHe Ofma"kmgs

dmeliybn el uset dhextint h)annén;amsreﬁ iha egeeiebt, ddlreaidl of movement and the force

apﬂ]igﬂdilof gﬁlﬂ{s L0 Vﬁjist TS%% @E? %1 Jnl, gvgn!lagﬁ g%l m%plkl?erp] %e caggcgg%s these

e user orrentation o

meieh‘mﬂéfﬁéﬁle user fgh dip P@ér FOGﬁe%ﬁ PW@Y‘@#W Egpriseteheh cplor ig grovided by a
sepakR kdr@idget @ert R€ 1iS1bSthE Aller YWHIdrSHhiHONB bmichcah}y R&viRENS

are avallable with nultiple separate cartridges, these

nerely provide the user with the ability to select a
SUPBIARYCQF INVENJIGN . Because each color is provided by a

separate cartrldge there is a limt on the nunber of

col or8 TATER! P96 2 SFiaRg T Eariing BPIgRuL i maesRagiiy.cpe present
nvéNENTdnObtoddrforanpratifes Hpin dr @ cpiridaeifata pen mﬂudﬁﬂg AEinKiEt type prmthead as
an %Iﬁl\[/ngtm’] ?)oa{nm‘%eﬁt%gﬂélbbré ua ? C}:I;‘ega? encﬂuhg: éarov}éion oﬂ an 11&53?1‘%4? printhead
enaplgy mqre wation of and cagisrcoptrnd P‘(?d‘ihﬁ@alaﬁerlsmﬁ e meylp@s pqacﬂems trawered to
cona@tmr@rbeadah@ﬁaaafsl ve to a conventional nib or point of a

pen or pencil. The provision of an inkjet type

pr i ntine adrention aled @ﬁwiﬂ@[ & adrral ifah, @fpedBdiu@ash efarking dev1ce and
opeaa(ave to markoavvifqtil%prgl L ofito 8 esﬁi% It g:]lalsngalrk(i\'n% dgwf'lcet eE)troH](q’?l{< §019rﬂ%a e to change
at 1¢aﬁf\f>e<mﬁ|ﬂbne dliwgathrtepedegydiier vem emkfm a@icréhyramer aaypeyify the at least
onel 2068uedi Ng @ mar ki ng device and operative to mark a

visible path onto a surface, the marking device

el ect1ne Miakad | dvieomty & heBhiewithohe B@NGanay be part of a user replaceable
cartridge.

Accordingly, in one broad form, the invention also provides a cartridge for a pen, the cartridge
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at least one attribute of the path, the pen including

a user interface whereby a user may nodify the at

| east one attribute. The marki ng device may be

integral with the pen or may be part of a user

repl aceabl e cartridge. Accorgdingly, in one broad form
. the invention also provides a cartridge for a pen, the
including () repgfeng bpige id epgative g gk angsitlc pailt Rithg setagd. dhs mardng device
eledfpRlcalyl cY@rolldlcN®dhkngd atMéafiiold AriPA! T aepPiw a surface, the

mar ki ng device electronically controllable to change

at | e@stpen nethatattridgo wiag inohde du@n patking stiae nip.erhe Ofylut KB is preferably
i ik f98BY rélmgg gggeg%ﬁgyboqarrkgey téglgavéi Dlebis ot be fied
In the E’*&fﬂi‘T@féfO% the Pfélufcaaﬂ ﬁaﬁk@g deviso iy both pyéﬁf a Wr miam‘elp veatkigge but the
stylud Bib Sday belbsirt B th pARYndBR nfahik@ device bk 40 ﬁlsﬁgﬁie%gﬁrﬁ form

the stylus and marki ng device are both part of a user

repl aseadilo s@ar t;vhlb}dgﬁ’setbtlﬁ relatie poﬁﬁoyﬂoﬂﬁie ﬁ!}lﬁk Iﬁﬁ?.yr fﬂﬁrc@ﬁ:ﬁior which
sen%es tﬁe c%ragrgsgwea {c])g:e ?edgﬁghg S rllgso rgbe vl C %hglar rov1d ‘iiiqe LEtlﬁo)rn%anQ/n sensed
mapi éS Pﬁle‘il werelgfo ttllhéw:'sltaquulgsie‘n%bm opett ta itfrappy @lso lseeﬁsfm caphrpleh attribute of
theRMAGRsil-Me conpressive force applied to the stylus

ni b, or both, may be provided. The information sensed

rmy ben blﬂ(ﬂ‘ﬂsuﬁ'ﬁf ﬁiy}be&@neﬂlﬂd i “biestatBipkd REIRIY MR 1R a 9fedetermmed

ntofom Vi me {Tat'¥lles ? mkg ap cdtlt % glgrrgtthr ol ,an att r | but esv force to

the”pat R deposi*ted™ An Bla?nf F e (%R @ RSP ERE FP RS D
ﬂmawm%mh state upon sensing of nore than a

predet erm ned anount of novenent of the stylus nib or

appl i BarEedvisrpredrabhidnrludessroarnine dp it motpbledniyraiss o position,
in ﬁvﬁlﬁlﬂtﬁe ﬁrﬁlthddh@yﬂ&ﬁéblﬂxﬁk B e sufthl@, JX8 G kibfR@ psbRMh G8vhich the capper blocks

i ncludes a cappi ng devi ce novabl e between
an %%%n 'pog %m%uﬂ in which the printhead may deposit
K OB EIEBNE ARG AR ARL99RE AT LA Bl e
Im?%@sBW@F@Wﬂ@%mWBWﬁPﬁﬁémﬁﬂﬁbmﬁgmﬁévﬂ@éﬁﬁﬁvﬁtes about an
axi s en the open and c] osed ositiaons.

Pr ef 3|BT T mbodBrE R s 2Rl me¢rigalane sy exithich fpludes a slot
or preve Sitytiding atnittier thin0° ar @ ef ivr firardxie mb@glpunmtqca i @bited $n ot of the

maﬁ{ﬂéldyﬁce%cpls g)‘?a\{a%g a@ou@lﬁ 9 Po%ld %xx% para?l%l tg‘ E](:l st axB %gweeg%n ?p%g?%d%losed

roove exten
positiopgthe zmpglg dﬂ’l‘{?alﬁPé}ldPﬁgancPév |e@gegmsth¢rﬁiermr e@oven wherebp tmoggment of the

stylub @b a6kl G 2 GaN0vEBhARGhirg Fe iR bal@R kiR ofA Akt ol BedSRERRE

axis parallel to the first axis between an open and

cl osethe da@sigt odpen Mieinciagpd [i@ved@cwrdé&‘oﬂ mbagdas nﬁﬂq@rmm and
pre%?x%ﬁg%%%iu%ep gﬂfeﬁ'gc%tﬁhg gov%lg slc‘())lcsl)r}[cl;ee iga e Eh% %abm\ét%ry Or & rec ar BEII?)?S battery.

e cap

devi C\@hé?ee%. V&@[ﬁ[&gé E@eprgﬂ%@ fﬂ@ QArﬁ'JdQeS ngfeﬁgﬁ ' 15&1119&3?%3- Q:%-lcal input for

cartridge or may 1 nclude a power Source
recpigiagt lep: @Eﬁﬁp%hﬁﬁﬂé§VF@@mﬁﬁﬁnhﬁ*@ﬁéWﬁB@ﬁ“@6$Pﬁhe user

i nter ace ower souyce _na di sposabl e

batte “18’?““5 b Ray ﬁé%{mtﬁ © petce ﬁfr o g FaehePrvidggente which
theingrkpg dwviicdeds. t he cartri dge preferably i ncl udes an

el ectrical input for
Where a cartridge is provided, the cartridge may include non volatile memory which stores at

least data relating to the modifiable attribute or attributes.

The marking device is preferably an ink ejection type printhead but other marking devices

may be used.

The invention in a further embodiment provides a pen including a marking device and
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receiving at |east one control signal for changing the

at least one attribute fromthe pen. The marki ng

device nay act onto the surface or a transfer device

may be provided onto which the marking device acts.

Wiere a cartridge is provided, the cartridge may

i nclude non volatile nmenory which stores at | east
oPEatva i eariat Pirible pah efee frietief thamirkingderies Ptrenically controllable to change
at Rist dnk BHLEE of I RBNRE Ko MYBOY A G ihtS TR HeREPdlsot n{ mbdH¥ the at least

tio ri nt head t ot her evi ces
oG B o MRCE Se'r“?%%ﬂ%i”fe&?r%‘ﬁ‘ﬁm%mf“é“rsf’hCé’r"rs e
Pr ovi 488, @nP SRl 1614 r gin@aﬁe% ﬁ%d'sn B9 %I?Cage ang,,UPCs- 5G

-4- operative to a vis a sufface,

t he Wﬁfelﬂa@&eﬁﬁyﬂz ‘?n@lu@els %%e&%'f&%k@hﬂg &i(l’eﬁgt rogd Ls@blgnd get of attributes
| east one attribute of at he

ange pat h, t

am? H?Fﬁfa@ﬁ@ S%OH&@‘@PY F‘ﬁ‘t“E’f‘ ftﬁ%véewﬁ%‘fe% B&)m aﬂ ifagsror sl Sfi‘i'f?é |br {jpe sensing
detike at | east one attribute, and at | east one sensing

device for sensing imges or colors or both. At |east

one afterf theiteesonsdeyictis map bk dapabll of eesdednages ibdi@ing enisddhta relating to
aifyRge or color. The pen preferably includes a nenory

for storing at |east one user defined set of

at tr i THb@Sing @Gk Bayhs BkatddQfijbdBGhc20 iR PLHRAb 13cated i LMABS of the
. élgbutes deri ved fron1an Aqﬁ%e or col or sensed by
P ‘%‘ﬁl

%%ngev"&fé?ﬁ’t&%m hegersp p%"ensor devi ce(s) may
be ¢ @?gngn (Iev1§€el£] refn Igbl pﬁ%gls & by qﬁe d@wgeoagaemst eg s%{')face

relatlng 10 att utes’
I 0 atﬁ@ u&ginéﬁfc@ tna§ R&udTRf KisNGhe gﬁlw 09 Qt 10k RS ochf @M@q %& least one

0 pen w th the marking device ocate
Sm?ﬁ@d@ﬂﬁngéﬁﬂm%?m?%e pen. The sensing device is

r ef er abl erabl e b .t he devi ce agal nst

DUt ShE Rl BREE B otk o PR Rlpbiofed i her gt iy eastone
attrdjufeder or at | east one control button or at | east one

slider and at |east one control button. The user

i nt erfhadeer pasfapenis Ipirdeebly Wicelde doyoblorthreligh wleayydrqdgpets of at least one
attdibfeor mati on relating to the at |east one attri bute.

The user interface is preferably operable to cycle

t hr ouph ivir@orsdl@pedidset gn ofludbg 4 Iﬁ}ﬂ&ﬂg d&Biie: sl Bpfefabtﬂt@marfla &isible

patil Qﬁﬁ? 1 Eu!rf%g tﬁé 1§18’k19% : e\\/necg ?g’ctrg‘mtgiﬁy conp ocilal%i%#o cganﬁe %TE ast o%egattnbute of the

devi ce and opera
patly dfiefpgie Bcludilger useirikiriaes hewrbxceusen reay modifii theadt eyt one attribute and at least

oncGORbNdeVidedMaBle Bﬂerﬁfﬂéﬂlg@esakluhlﬁgf‘&ﬁedQQﬁ attribute of the
path, the pen including a user interface whereby a

user Tayen@éekhtly inkledeat ddce@sto e at téded tletteﬁaxﬁl?(ﬂclﬂﬁge at least one

t ensQ vi ce capabl e of sensing i mages
muha%%jg?gsemﬁﬁq%o%ggg The pen preferably includes a

decodgg p&l%aq%glqge a I’e@a@Ve? ﬁp ?egelgﬁgt c%mﬁlgrgi &8m (':ip | 90‘-11&01 source, at

| east one
least 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 transtnitling sensed image data, coded dala or

decoded data to an external control source.

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

the sensed image,
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attribute in response to the decoded data. The pen may

i nclude a receiver for receiving commands from an

external control source, at |east one attribute being

changed in response to said received commands. The pen

preferably includes a nenmory; for storing different

sets of attribute val ues. The menory may store at

| east TERen gydreldet pren sevnedpviciies metiop easine dsvies or both and at least
on@itlribitdid tenddhi 6n PERpv-h oAl Mo pRGhdERS c Sheld R MBS Plaldk Bdin,

for transmtting sensed i nage data, coded data or

decodéd pdstica ot spediinvf dix et Mgl be davtd Blm GOLLLE posiiBL ofARI Images or it
map %@écﬁ(&%kﬁ{g% tﬁerthQ §J&)J€§ 1n§§er£§n%?d ]J’ngrag € d at a co d € d d at a or

decode ata to an externa COﬂtI’O| source toget her

W th Tﬂéam)éﬁﬂoﬁealsg ToroV@absU ﬁlsmfefbrctaﬁl Qorﬁt ad ﬁ"lﬁ%}ect éhﬂthtghjﬁlgfmg a
of t path at the Iocatlon of the sense

Plusle r‘]%ﬂe“é“m Hvisesgad sravpel i o ik eJ5°t‘f}‘b%EiV’l°?Séﬁaf§eh%P prefes of groups,
cadiefhegops gacralytekoriing @dsd og pAaNI 1Ges. or bot h and at | east
one attribute is dependant on the relative position of
t he pidiacent fnk cieetion tivices of p@b droaf mishe lped @raltedidisided b radial line
or HRShdidigre. or speed of the pen may be derived fromthe
sensed position of the imges or it my be derived
fromA |§& cﬂj&ﬁeadeﬁ&ﬁ Qﬁ@d)e c&mEJi@ 8 BNSB/Fon E(?Q@%f m]Ehﬁreferably each set
mclug nt i on. al S%B{Jrow des,. in one broad form

VSh O Pe Et IR ERER YA MYy Frlusenbs Pﬁ“f%‘feﬁt IW“PPIY to the
otheyj @@t Th@ nied@rs' bpCegrogmate arefeably pat ofihé Symetshrend adjaceit @edupstidiong to
qirfleyisges arranged in a series of groups, each of the

groups generally extending along non parallel |ines.

Adj acRBtrobgllss Bff@Gt deR rdre@?eﬂa@@%rr&fgedqﬁﬁ:g At ARY be

| ocated on alternate sides of a radi af) line or on a

r adi erefératiietherdarsetets@fid heupkevi ces may be connected to

a common supply of ink. Preferably each set i ncludes

devi deddergfly emolr erotthafideping igsuppipd avidl inkofren prafissnadaliaty, all of the
galRAG Iﬂeﬁﬁﬁt a3 11 GH thd §18BL, LAK;cS h’)ppLey oiI Ryibdd %emgp&ter%onn?cted in part

e devices O roup are preferab
by i“ﬁ Stgmtergw“a?ﬁdm%ﬁewég% Se(::ﬂné i thahterpgnectineg paisfsbeave pifeach set
passiey BncathiR@llef¢s@b Sea® bnebitkf € €nt sets are preferably
arranged in a repeating pattern. Preferably there are
4 setlde printhedPpreferobipmcluder efist ik yi @hthatgla pinb Ejedioy HGRS layer
abok/ec'th@%ﬁ:lyh%gd Meldda apéf 01f softd th nﬁ%ggrt}le%h er y, all of the

gal l eri es being at first in the prlnthead

gal | amé %&kﬁ@rar@pz%ﬁiab@fs}o@eéﬂeﬁ(ﬁ& BebOink Migh&O0NRE tRd 1yl and
| east one i nterconne ting passageway at a

at
ore B g s e PASSTEIY AT M5 SIEET IT° [SHEsHEshal/Ee Fond sy which
cxt@idbuly pasay trgudbdnrdadkhesgaiticascheidayef at | east one ot her
set. The i nthead preferably includes a first |ayer
of sé’rqfqaabgla@le sécaild, lagen iichideselinkog iresagdears diekidgathe rgallegipovigh the

intetcBhedting ﬁ&ss&fg@%@f 1RNGiAe §z§§é§eﬂigyg @Yeﬁ&mgoihroﬁ&l thd REES delhe second

bel ow t irst |ayer.
layer.

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

device.
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The galleries are preferably slots extendi ng through

the thickness of the first layer and preferably the

i nt erconnecti ng passageways are grooves in the |ower

surface of the second |ayer which extend only partway

t hrough the thickness of the,second |ayer. Preferably

the second | ayer includes |inking passageways | i nking
BRIGEDERFRIBTIQRLORPRAWINGS | nt er connect i ng passageways,

t he 1inking passageways extendi ng through the
Figufl GHARE Ber Qe e BGPDBLccd U 2 sl LS or R GEON, BN

an ink ejection device 1ayers are discrete layers or

part of an integral device. -6 BRI EF DESCRI PTI ON OF
FigDRAVNGS pEL gjew ¢ the pelhsbwen ia fipe¢ 5pect i ve vi ew of a pen
according to a first enbodi nent of the invention.

.Fiqure 2 shows pl an view of the pen shown in figure
Flg]fr.egﬁe;oévﬁ?%ﬁ W"svh(g\?\h/f Ly SE?"H’@“ glgué‘?/\}' of the pen shown in

figure 1. Figure 4 shows an end view of the pen shown
Figut? 4fshe@ld biend vielr bk (R0 ShoShMEurd 1 per spective view of a

cartridge for use in the pen shown in figure 1.

.Fiqure 6 shows an expl oded perspective view of a
Flgefégts‘?ﬁwa@eefwmw Y & 2 sarridgefprruee i the penskova infigres lvi ew of

the nib area of the pen of figure 1 with paper at
Figh@ 6 I8 ardxhIB@l BlrkRhSe view bAWEBidS: oF lﬁQM‘@s an expl oded

perspective view of a cartridge for use in a pen
~according to a second enbodinent of the invention.
Figmie g gtoars 9sideitamee! dha nibxash ofdeebepefifispe ¢t withvpsrisevaniaf odenpéms.

according to a third enbodi nent of the invention.

- Fi 0 I r ctignal view of the
F‘ggé?% ol e PR B oI RERRAR S 1Bt s o
empprimgntpbthe BE®BIMi ng to a fourth enbodi nent of the

invention. Figure 12 shows an expl oded perspective

¥ £ L gur 3.sho [ .
riel T PR B Bl I b s L SRR P sronin

11. Figure 14 shows a first expl oded perspective view
Figge 1Qehpvs aghxitlhessseatibmal depeofafe pfid gflipesy.5, 6 & 8. Figure
15 shows a second expl oded perspective view of part of
t artridge ure shows a

. th .of figures 5 6 &.8.. Fi } _
A I o e S T e e A T
figures 5, 6 & 8. Figure 17 shows a perspective view

Fighre 01ehadaon expifded R8pdtiterichonde ph of i@rre. 16 in an open
position. Figure 18 shows a perspective view from

F.abgv of tﬁgﬁprinthead_of figure 16 in a closed

2R &1 PG Pl earepdvessawEPa ops R aEESrd ler oss
sectional view from above of the printhead of figure

Figd614 dhovih fR8RIoddiPeishebRR vieWD et 9ne chftridge of figures 5, 6 & 8.

Figure 15 shows a second exploded perspective view of part of the cartridge of figures 5, 6 & 8.
Figure 16 shows a plan view of the printhead used in the cartridges of figures 5, 6 & 8.

Figure 17 shows a perspective view from above of the printhead of figure 16 in an open position.
Figure 18 shows a perspective view from above of the printhead of figure 16 in a closed position.
Figure 19 shows a perspective cross sectional view from above of the printhead of figure 16 in an open

position,
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Fi gure 20 shows a perspective view from bel ow of the
printhead of figure 16 in an open position. Figure 20a
shows a plan view from bel ow of the printhead of
figure 16 in an open position. Figure 21 shows an
expl oded perspective view frpom above of the printhead
of figure 16 in an open position. Figure 22 shows a
Figyeer2Q phows ¢ pRaspesties i fomm bylow wétheprintbine o/ BV T6rkinepen pasiam.
of the printhead of figure 16. Figure 23 shows a
r f a furt
i el B RSG5 i ion
perspect|ve view of a pen accordlng to a further
Figgrei3d showe it exglbdet bregspativeetidw faum aboteiofilié grin?badl GiBe 1@ in an open
pofd&hspective view of a pen according to a further
enbodlnent of the invention. Figure 26 shows a
perspective view of a pen according to a further
Figarei3d ehiomremperspéctivehievi frwaihtvie ofthe MEME ingjeQdyesdfthaprigtheadbdiizure 16.
card for use with various enbodi ments of the
ure shows a pers ectlv vi e pen
et e e S P v A R e
with a cap on. Figure 29 shows a perspectlve vi ew of
Figil@4 gens OfcrshécGubrv@w2Ba pintabtotdhe toGaimhef dnbodidrngsiue i3 Ohtion.
shows an expl oded perspective view of the figure 29
gure 31 shows an expl oded perspective vi ew of
F@Bfar’-t ghoyy = ReFrEeCHY gt wn,ﬂeﬁrdmg i adirther Thodmpiet terEes
expl oded perspective view of parts of the figure 29
FighR N6 sholé HPéfsPecd vRAQNS eﬁ@&%ﬂ&ﬁ% to%)ﬁmh%ﬁlgocﬂﬁgmsﬁ%tlﬂv&ﬁmn.
view of parts of the ?lgure 9 pen. Figure 34 shows a
per spective view of a pen according to a further
Figge B oehowerrelopfard faise vidhoitique pmbodigieibEor Afe i EMDESCRI PTI ON
OF PREFERRED AND OTHER EMBODI MENTS Not e: Nen]etTM |s a

i ec € Vie d t
L L s

Cq%mpen 1110 accordlng to a first enbodi nent of the
i nvention. The pen has a generally t ubul ar pen body
Fi artridge
R T s F 0 L
supply 1116 stylus nib 1118 and printhead 1120 and is
Figgre 8¢ @lﬁ‘e@nﬁuﬂl@ed redpstarvded! thigerdMeed nk supply is
expended or t he stylus or printhead are damaged, with
. in erte he pen body.
Flg‘%g\s\gé\%‘?s '10%9({3 eﬁﬁec I‘E?g”evr?é)?l Aty rﬁn P& t hr ow avay
itemwth the cartrldge and pen body i ntegral or not
Figentl disesan@sp edpibddaerspebdyre iviak ofspaidryhe ligdk629GRAMPr I Ses an
elongate hollom1tube 1122 which is closed at one end
Fggg firs cap 1124 and_ at the other end by a
U AR SR ‘%3%Of?fﬁmmﬁﬁﬁV?ﬁB@“TTﬁﬁ“f@”b%@F%rabIy made
of a thernoplastics material but may be made of other
Figtﬁfaﬁfﬁdhbﬁs' aPersplB 0 viBREE: ff acBorhas h 'flf'tﬁer RRARMA of b Bvdatie
is preferably extruded so as to have a constant cross
sectional profile. However the tube may be injection
nol ded. |If nade of metal, the tube nay be al so
extruded. The tube 1122 has a nunber of ribs 1128
whi ch
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divide the interior of the tube into four separate
chanbers 1130, 1132, 1134 & 1136. These ribs al so
provide rigidity. The chanbers are filled with ink. At
its sinplest the chanbers all have the sanme col ored
ink. Alternatively there may, be different col ored inks
in each chamber. Wth four colors and a suitable

rinthead it is possible to ﬁroduce al nost any desired
DEIAIED 'aémwal%ﬁwﬁafﬁ%?ﬁw Q;QJNERWIMENWel  ow

and B)h@l&'ﬁl(gﬁ%w alt%gérr?jf Qllfv%rb pﬁes \?&t}d 0 occupi es

appr oxi mat be vo Whe three
remai ni ng chanbers each occupy one S|xth of t he tube
BASRIFERR. CARARIBGERMISTRIBK Printing device black is
normal ly printed nore than color and so bl ack ink
woul dFigreesdtto$ eidwia mercl dhdveqrdidg]tB @ fivst dnibodiment birhegaventoh lihe pen has
Qel,rQE/Stubuﬁi? anelg)dir ﬁl@hlﬁrmlﬁzflsis bl alxjcﬁléceﬁaleléaﬁﬁdge a%sex‘ﬁﬁllr I1114 The

Ppre0|ated he number and rel ative vol unes of
carmaige Bt <5 iyl 1 45 e 56 ! daded BEOSEHRED e e 0 be
dischedeH tvbign thakik jupbly Prekpgehded Sr $tﬂrhllsZcB pﬁﬂt]iéadjziré bakea] withiQl ¥ @dtridge
be%lﬁ?&ﬁed toq{%d IGG%L I%g tﬁoowse\ée\l} glﬁ penhma bé Iméa’nu a.i;ﬁ!.l‘e(ri gd %{ogfgawaynlkem with the
Cﬂ@#&ﬁ@épgﬂﬂéewﬂﬁﬁpﬂatﬂﬂh@V%mmﬁé sane volune and t he

bl ack i nk chanmber (if black ink is used) need not
have HSIHF sP 1AL copriisesy) clongats ol mbrdl 12%vhigh isrdqsestab gne end by
ﬁrsmrdea;anae afliabh€othdr Bl b@ra@&ﬂr[dteh@&p @f26pTHe Mlbk M2 §PrddGably made of a

the oopgl%t cs malﬁg'ln%g%&re%ﬁfg cl),]fa {eﬂ 't IP. %{l're@ kaq%ﬁ)?{a gl?slmésdlragpﬂlﬁle tube is
prejferdbly cafrusledstopp td 1@@6 3 wnwm exbss agptienalt proftld) Eloweviersthaober rey e injection
moaY, If hAQ€ oﬂnﬁﬁt Hdafoe mgmtals@e)étr@tfeg Cifhe &U@ﬂby hag t‘ nﬁﬁ)gred} 'ﬁég 1128 which
dlcould not be E%OVIded first end

ik di5eters o5 tinsbatita Gt sgpagaé%har?bﬁ@ EH04 T80 13RI Tope r s
progidaripéitysThe Ehenbere Ard fitalpvith 1ik4A4 i @llrnprd& She SKE&]IbJ:rs A Havd tfd @hScolored

mklzliﬂ'%natn% gaLLtlré) Waﬁe d1%re‘i1to cr?sore% flﬁ(ts eac [ %am 81 fjﬂur colors and a suitable

Pﬂ@Vﬁ%ﬁﬂhP%@Hﬁ@th@¢¥ﬁk@mﬂ9@dﬁaﬁéc@buawmyimabemmbaé@ﬂm Magenta,
vellBwaADBR:S RAIYK)ROb: ioWwn, is provi ded between the ink

and the end cap 1124. As ink is used, the seal noves

al ongrht hiemb@ s pE@ckduges apﬁlhﬁﬂiﬁeip haltdf PR 8rbS@Im@-whilll the HL& O hining

%}zgnus al so gge t ally se

Cha%?g‘f\ g Trder T f%hel @3 p?low ! eo@bJ ?]? Caora?g%%lééiv%‘ﬁ?g laililsfgonnauy

priftederporg thfU?Oé)f 5 soviiricle ik cowiibniterad i@ chdwdercl Ahidr e thiet lather colors

stofe B cRuibas 183d 13411 2. Ib\ﬁﬁ @@ pkaatémat%%ﬁnﬁpﬁd ‘Pé‘lanwk%hﬁ@é)of the

26. The printhead is erab an ink jet t

chaﬁ%?rhllnﬁréag g ﬁas de%il éorﬁ? ‘élfTérP g(ﬁ}(tgp jet printers utilize six di erent colored inks

in pideipoel Pk raodmmearmpmb nﬁy&hﬁﬂ& alhaﬁeﬁ)noua&edhanmkrb.enhe colored ink
neggﬁ(ﬁ qll hﬂ}éjth%t dnth blulsclml%g:h%nh er 4 acl?lnk is used) need not

ac uators rat ea I Ng
h&"é b efrfbq gyailpble golyge. Fi’ﬁﬁ??lm‘l h@kon}eemowgpesmbbr uhmremtlon of printing using

blakUhl B4 dedreRY 2 ls@ Bk ?&tlo BABbIRM G t&@l@ecﬁﬁ@ﬁg c'hﬁliéé @Enﬁla#@%ﬂs@color
| ower onsunpti on conpared to such printers,
ine {7 P L P! BT e A Ao s 196 Bty > P ¢ 14§ prupply of magenta
coufligwi leemvidher e avail abl e power is limted. For a
better understanding of MEMS ink jet devices and
met hdds fixsf enfl gdpr i1 &k isloped tp abemginlbecdl the guid ef ¢ach @ulre chambers. The

end®@ | 10§ fncluﬁs ml arGAdd 088 10 SR KoM chdmh IR gsl'{§e ink R@sed. To prevent

contents of ch are incorporated herein by
drying pldbegpls éhf°u$h %Vargﬂr%ﬂﬂle sk psd go pol wesT terrd) pyRagselimppgiown,
is phiridedEtiee the @R afd thé eich) €12prAshield uh MR ledl nfO@MGng the respective

chamber,
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(PCB) 1144 which includes control and power contacts

1146. A stylus nib | 118 is nounted on the end cap

1126 so as to be capable of a small anmpunt of axial

novenent. Axial novenent of the stylus nib 1118 is

controll ed by integral arns gl148 which extend

laterally and axially away fromthe i nner end of the

st yl ubhetseeoprbend camgAi2Adt alie Jhapad) tospBupntially seaf paghy plothq Shambgrybut is
prodfied witl fSSbRGyst Nes Gleyfig® 1@9%&5&@@&&5&5 SaRbfPMRLHe printhead

48 t.o end the S
1 BB i Fgeng g B ey S s g st and
mondreferrigy oficaebdrenmbpicalsyiton (VEEMS) baskd inkiBlSMEMS dfsed @libty expel ink
u ca ators a y mos 5] I+
s By TS THLE TRy 30y 82 L B TAF) P o
priptpfs curqefivav eiable: e sych MEMS hate jkish hevga lagteyparsr qopsymption compared t
sudAGERBNGARh @Gk tHARltactRERH e iDforthiIGRBA Stherk Byallib® power is limited.

o B8 L T TSR et L S e o
carfi¢riBtapgindiosaockd 2. 1E2i6H dp echtentd of wdwbiareéncarpernted HercipUty rafirrence.
or cylinder type battery 1138. The battery may nerely
sit oftetriethead i betded fraheand capd h2ocmt ingunigdign HBexibtpgaintedefrouit board
(P d eMaYSh dfulls Bon€hARDRkvel BniicR@ 140d  cap. Locating the
battery in a chanber enables both termnals of a
but t of stglns @Y 11186 h@akd biypecddabt BRYsd® uble ca@&'ﬁ lof ¥ small amount of
axigl%@gl%gt Rﬁal%b V%Cn%eﬁtl o? %le sty%ontbaﬁtl§1s tr%lﬂ:g b % ra 1%\%119{1 extend

sitting t he end
latesly aprerriaiy avwwﬁhm@hempremﬁvw styl@fpebemangoa Iwhd @§4 @re figure 15). In

useofu%ﬁlg gk eolhd ég@lﬂ&lt a Baths dkdInahes ROV MG Hihe stylus to retract,
th.termpals of the battery 1138 with

nect
o SRy e BIEp mpXES OE&‘P%WBF’A”B%?@“P%@O%P@&%% Acetyl.
Thik m&meptns typibelad nbdidOmn oPEBuild¥maned sbyides Soni fledbatldl h8he user. In

adf?tﬂ)ee e ﬁl'i}l i S"()%%A‘hlﬂ Rec dlatlgsbéjﬂ? éﬁgllc;% omluérﬂesg he the substrate

1156 of e st s n proj ect
surfaffe Hidetred theishdus p may by ﬁXP wigsabstantigHpnong vt allgeed.
pri nt d 1120 to expel ink thouqh t he aperture bel
t he %%{f& iofp, 113 shepsdyts feeris 2 palBbuiten o3 Geingsr Hme Bpitem T35, The
battelyemap @Rrelyadl yn thd & ofithelersl @ iy @Ghal be meﬂﬁaldb\yayﬂiﬁib a@hanibex i€ the end

n LN
capr E éﬁ%@%g&mﬁ%%%ﬁ enagl thjt%rg.?l{lls oft %%{[q?én %!yémc%ezﬂ?}? F)attery to be
easﬁbmsfge@j bokiva cewactseaﬁwwb@tberbwmlytsémmﬂmaeew g the ond only allows
cas® ki@ defbi® &lith RNARGHI OR Mk wikdd 6r &&Beﬁclrﬂeéi patid1€136 &k Lok d8which

o (Poa et EPP R (3 S B I Nie PoB, the. pen
body fggl?g Qp 11%5 %}gterids ﬁ\%r I dde c q?26p rhead\%lz(ﬁ Ii’%BoltIQLF ?rlﬁ estylus nib

term ¢h Cas
11 }8rapgan aeﬁﬁllr@olfw‘t herOE)ldtdttetPl}ghehghgleﬁefaenﬂéﬁﬁOﬁ&lb tmhwn‘k €d 8 prgjects.

Thd Jﬂ;@mﬁé nsed ofNeh s ﬂ%@ ChaQfioshe PRE%d 115520 exbdl it ﬂ{EQ%hr e E}EEFe below

N {1 he mininumfunctionality required to con
diid h’i“head is an on/ off UP08 SG -10- switch and

C|rc fo ntr the t actu tors

bop ot Eeb 1 ROR bl RondadB g B bol U F ko BEGHE RS pY e or more
resiipnt g ctign afnm 116 hetegrmlh/ fpreied (auhmn @p $152 THeraahy toftdry SMAR tsedrurely

mohn%d% %teeeth@ bzlpywﬁa%&lrt%}nglg mséi’eca-lbaﬁtcoﬂn%oﬂ §1thotﬂé yCB ?i 19 Ctﬁl@ gartrldge
when the stylus nib Eresse on a substrate.

neepig SUPTge F%égeélteyﬁm@d&bld ngerepnly apseriekis pasasgied © thePCR, the pen
body(ﬂﬁpﬁfﬁﬁ&l ty ﬁ'oflﬂ)ertﬁfﬁ)athﬁortﬂﬁ%ﬂlsﬁt%hlﬂﬁl Wk mltcﬂemlfahﬁ&, in which case the free

nt t h d
end ogat nl%/o?gfages a I‘ e mountgég élrhé cfosg gfi& Q 6@0f ﬂilepf ?}B:(/Jelrjr:n? n
by S %ﬁ]e?'ﬁlgrg)d&&ﬁe p%lq HP hﬁl%‘f?dmvlﬁncfngl{aﬁ@ re%ﬂlreg Yo c%nt%?ﬁle pnnﬁlead is an on/off
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Where the stylus is substantially fixed, novenent of

the stylus nib relative to the rest of the pen is not
avai l able. The PCB and printhead circuitry may be

per manent|ly connected to the battery or the pen may

be provided with a separate, master” on/off swtch.
Provision of a master on/off switch allows the user to
swiidheand pigsuipe fpr contrailingohe ifaiekdcmggompithe PCB gethe printtewtritsei§igeorporate the

codol !’:]rcﬁltr} e nﬁcCgEtea%ﬁlatSl% The BEHB %@L s BRIZ LAt HIYPE that ink is only
er _nechani sns be used to ensure no

ma
S W5 B PGS ER B8 T Bt gl Gl oogip s n o
compressige foge MOthO stﬁusr nilgl én thyspenbedusdne tiis rSulcshin trloedmetithod the emuh snd the
O acil Lol PC SB1V T r OMer m
nBﬁ or e%lg%(a elnk d bﬁtﬂflqna&&héﬂf t&? &gsm:g dﬁhq %B§&e glflor ééeuc%{ b¥ bther means,

W%Fﬁ t&%stxlﬁrlh%lbwmflaﬂbf@éqd P Ve Oéﬂlé eivlpd wafclagyerte detrest dehe pen is not
avéilmg&erve battery power. Pressing the stylus nib

results in "wake up" of the electrical systens and

print TH&@CB aﬁEﬂrﬁl@leﬁ cB@iittyGnas bageemaami c@necteh & tﬁiﬂiaﬂa‘y brithe pen may
be ﬁ%ggglﬁ&%qgepgéée nlirha%/s{eég r?ogfaﬁ‘gmgzﬁ tﬁfcsnsmn ga na%‘eT 01]9 orgf] S{Nit()%l aﬁowps the user to
usq it AN} g @ dlothpariing mede, suplf ast fhusp ath i trebhugbeesn ef qMFrsPph organizer type

deﬁ@n@ché} glegﬁﬂﬁén@senay bestié&ho B8udho AHER) £1R BEBL &fwil Eerbﬁﬂaxﬁémlﬁer Where
the pen on senS|n nmoti on above a

e g g R e Ppcgpisead pr B Sy or
both pecfqpably ool “ddep 2nods’ et cisyiBhicl ek offutiost dfSlicedddtrical circuits to
coﬁgﬁe\@agggpoﬂ i’x@ssﬁ% &19 gtglgg mlglreéuﬂ?]lill 1\@5&- Hpﬂg)lf fhe ]élgcqrgel ysgams Qnd printing.

encour ages ser
Be’é‘g P é?tlffl Setp 6fi’fwwﬂtehlelax lﬁéowwfe@ﬂﬁm cmq@yams@g ﬁrchtea sleep mode to an
acti¥é mbdh@Ade dols2Qil aHOWR V@ bticed B}ea G4ed. Eﬁl‘ieeﬂeh (218 Y018 a%@onpﬁlﬁm}g device,

ot cr nd the en.is can ured so that the
sl e e S it g it PR A PSR ROP St hepesited

thrshdlht head to the paper at any orientation, as shown
infigure 7. Figure 7 shows the stylus nib resting
agai n¥tbepagsein faurcs hréed e e hofe b2 driobsymanetrionh Jut instead is provided

with @ @hgéﬂﬁ@dl 18 Thif HRHIES S llé%eouﬂagéé Gheisel 6814 tlIeI'];ﬁxi f]?-l% BriQfation with
ne

t r indicated b
the ﬁ‘é’ﬁ%’r‘l{’ ?L"éeapm %fé’szeéﬁ ?@8 e dhe s lafﬁ thPefhsRE rifjeal and the
persit yinfigiradisp thatieseylus hie will nonttaeacthaduit «f ink kafp alfe psilrat tolfHfper at

LSt W@gf ientation with the stylus nib bel ow
Em}{hetprlnt"ﬁ‘e 1%gper sheet 1168 represents an

or i ertjgitd 7080w tkehiy il 8ib r%ﬁdél aglaﬁns?agelzr %ﬂ]&r%ﬂfffﬁ%?@rg%&ﬂ&p fdicated by
s TR A TiE et o T iSpraiocst g Gt b iter e

1 ldﬂ!r@msalts&n Simmon&nmahetswiud gie atlold (e priinlichdbhilbi@agehaitet 0f66 represents
an Srﬁegt X g%ﬂlﬂ'ﬂ' 9{19 NN the p@%ea& :lﬁ & ai[eét lllégig%resen?s an onen%atlon with the

I nc he "cartr e I'sS oth
stylag s okt sidg of e Prdléﬁftdr Gateer, He piias wadder iy glestrest the pyiyplale ik to the
papkut Gy oA&GHEi&O the sane parts are identified with the

same nunbers. The main differences are that end cap

1174 Fil@re sash@isehr@idpd 1192 afithr RaBat BOfgRFeOV oS e@@ptftm the cartridge does

[ n additi

not 1%&3% 2 ba grPraT(:hgn nrgengi%ey 1% ﬁt&leor\rmse su stam(.) rﬂléxcpenucgl t(r)] 316 tc%)mltdﬁe of é@ges l1toé6
andfsq #g sanTp rerts@epridentifiyd evitht thy Qe sumhqtseﬁd edin flifferenpseard that andyam1174 is
a sﬁglg ¥1u¥‘@‘ld%£‘s do r}ﬁ:’vﬁi@@ Br ﬁcelﬂ%\’mrte?o ﬂlrag@nonethetr@l@ ho éﬂcgﬁslk&{rﬁctlon or

connect | pen I ncl udes

i KRR e P i e i L Ghit BT (7 AU RRGCReh inluces
povikl ébbrce, THiter 4 talters oHaptigd ﬂol:ﬂeﬁudﬂiﬁyhe bedyloh e sanRIui®RBERcaBBrminals for

con‘a&%& w% thte @%B%?ﬁk Tl%on\ﬁ(e suppty HI?Q %?a.isbcf;: ti_lels:!ihe length as that of the self powered
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enbodi nent of it may be a different |length. The

battery in the pen may be di sposable or a rechargeabl e

type battery. The cartridges preferably include

identity information hard coded or stored in

non-vol atile memory which _identifies one or nore the

characteristics of the cartridge, such as whether the
empegfimqnf efdemivee a gliffespidenst. Bis|baterscin e pireeRy, be titspossbind AERshargeable
typdogely. Of |ine possible, etc. In addition the

cartridges may include circuitry for nonitoring ink

| evel Shei cameaesrprﬁ‘hmsbﬁmmmnde&mf; if@heh hag e dr &fted Mknon-volatile

31%8/ V{%]H)H 1cf%1l11t1f“es one olhmore [I‘le arrgatensgcs O?EX ca%&gngs%in ) wgether t?u: cartridge is

a HNﬂ? @frcﬁla{ qav@gy ﬂteh@mplem “’ld‘élmftlmfcﬂOFSéﬂe dedr @rdigent thepartridges may include

mrﬁ.ﬁl'ycfél' ﬁlt)ﬁférmga% l#é%aﬁ irPaclf a{a}nﬁér Q)g %r%@t@cﬁﬁé Glenl Jﬁl i Rls chd'Kut. This
une the ink volune as cggloccurs In one form

gty oY FE S o e o Pl vty e pen
com®lier \dedraehl ©cahel®Bd, \sssamell drRerridpesupfiRY gl hRebluhdihs mk volume as

pri%u% ?gcﬁgtlg Q&fﬁx{nqm CEM é: 1%£y oredtge W%i% E)llil]et‘ 1‘1:1%%}-\[0 agg memory and the

ena es t
el @R etg s infpupprtion é‘etvuﬂ@ecartmwwwmm SENSORs Mstpled Thist dnatdes the

carbldbd th bé Dre@PlclyC@lmbS 883&ENg device is show in figures 9

and 10. The pen 1200 has a body nol ding 1202, a

chassis nmol ding 1204 and a front nol ding 1206. The pen
PEf 200 sesER a cartridge 1208 the sane as shown in

flgures lto a self powered disposabl e

cartri Bﬁle""“hﬂ?éﬂtﬁ‘é PP“‘&?I §?5‘81Pgn@l‘“ﬁ?j‘é ghowrin Bpres @ and WeHlsinggy1200 has a

bodyanddiggel 202 EQhastis mbldie® DR iases frént ang 2303, ‘BRGe@R00 uses a cartridge
12(%%& sgxﬁtl, Q]POIWQ %t%% 4 06, I-In;haesre]]t?;%%el;lég%m 0§ rl;ﬁ: cargi?ls an i mage

sensor eV|ce sour ¢ evi ce 218

p r O C eﬁl% bé}gaisgmcﬁﬁes]ag %pucal ? pgcﬁagp % twh%ﬁ co%hf% %gé]g 1212 and an

ay LE 24 aeria he aerra
OP‘EG‘ﬁ?PéCE%gela 44 etliFé?‘ Bd:%miz@awagww dm%éﬂ%bghmce device 1215,
proog$ineothib 12320 rindid mihgﬁn@ramﬁmel RPRYEEDY 1242:30 acriliie2s. ll"gaﬁﬁai 1226
na 0 SI a narr.ow ba
is c%?rﬂaigc{e tg?l'lr%\(?nc%elrzle w% w1\;'vea ¥2e2 eI‘h ?EQ 1on 6 mel)lde\RAata %cc%eg?{aeter [}]-%38 The
imet gprtor deyise éélﬁd@&wbe eesIRS B temn@@“eﬂaedzofre@nfatgmgtemcwavelengﬂxs ortoa

wide AR AL THO Nipht s8Rl Bik Rits tefé&romm&@l BRGNS 0! G of the
e sens%gggeV|ce responds. The i nage sensor device

Wﬂ‘fgi%hs VBT R EBT Ve éf&e image %’i‘f@r e 31 s plsrab comprised
of eeUp|mtk dewk cepld SH)es GECIOMIINMOR GagS SMSD. The Tihe sdura@ 218 is
preﬁ:ﬁu@%gmgr%%p f|0§le 0 (%E %EBP leylchcegmnpelecaagag?e&lc (r)glattlon at one o? more pre-

ect romagne one of
selggistl é’a‘ﬁle@gmss@ﬁé’éhté@lf%aﬁ'@l @Pﬁgtsﬁlsors Myebelprayhied wiume esmern Glters to

ﬁltér mgﬁwﬁﬁﬁ%{}e‘?engmsy P8mP Elﬂ:\ixhgeﬁlgesw h b@ B&irfdic tHQJv@ a ffibsh B8 Smage

i lter out un vel engths. In so
sty R LCE TR B0 R PRB Ry e: 6 kgt auptany i
mayle desimlgeto hgendion st sidgHensiey @hicdmit ohlp td mﬂ‘rarralrrﬁwhtmn and a second set
wh(:l@gh@BﬂlPQSIﬁ‘iQ %glftl étﬁeq‘ %ﬂgbﬁaﬁ%ns QR l)vyvefel? %:F» %resﬂog d Yhesdlegnl:eemay be

. Simlar desr aveaf rst
fes@é%“’eé‘fm?fFﬁlh%“”%‘@e‘?s@éﬁa‘&ﬂhlilgéﬁ emt onI y to i nfrared
radi ati on and a sec m t onI¥QV|s

| g EERET Tl S MG B e an g RGPl B RioBpdocke
no. &P aiddHSNf£I®OWR§69 liockdt @6, AT Bvett@veddcRsdd gk sidnVWRferred to as

N T ]t
of thefmskienelity pighe IPRBOY) disslvskd ROTY ARIBOHDIBES a(d Gckiet, bR@netpage pen
witiNFEE 2018 AV EnclbSCl 0sed a systemreferred to as

net page whi ch includes a pen for sensing invisible

tags printed onto paper. The pen 1200 may i ncl ude al
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of the functionality of the netpage pen disclosed in

our earlier application and, in effect, be a netpage

pen with a controllable marking function. UP08-SG

-12- Light emtted by the |light source device 1218 is

gui ded by the optics nDId|n921214 to lens 1232 and

then to the substrate in use.” Light received by the

| ens hight gttty thylighheouptidviss 15| ilgwidgd bR thd optps mbldieg 1214 to lens
123 pL2e 1) BreS BURQLbsERYin Gbe. le%@t @ecelvya%gr e id1EE Eul@erd%y ! Eticplngldmg 1214 to

ht sources or inage sensorS, the optics

the ‘ﬁ%%euiﬁ’&?f B%&ﬁw%‘énb"fhﬁfé rﬂéerea?fﬁl mé*BlPietltgétr SSUIGH (P fipgee é?l@oraéhe optics

- mofddgUiciudek. beﬁlﬁh @nlbBBS andSsplittefagd Blkksyas patited Ofhe ldheis pﬁﬁiabl@}%art of the

opF‘Jﬁ lrmgiljl [“{l 11? mo{%honmiug,gmé éldel ()l?nsa}any g ech‘ilg t Bas]?es grgm and to the

Pl mldnlg 1112‘111116 aflfﬁ@lr%\'éé?r nyrhe d&@t@@ bnthy lableoqunlem bipthe pogision of
makeBlfl KubRthn BBl RAp Abnt N thd¥niub bP e Mﬁaéé Lhkin fdevwgg)t Qi al
substantially transparent to the Ilgh used by the
i rrag €THs @OBiiNgoudied inGR(9 23412 46 cha?stmmm 1264 WBURY k) bilending in a

slo?‘{< sﬁo ﬁm thé ng‘tarhe C? aistﬁ% %assE ng 1 (%Oﬁlée C&E?E)I%Plh]glag Flrgiic_:’sglnto the
bmbffmqldrm aé‘hHS@&lH?d mOdﬁlqng)}’ TR Gugut m‘ﬁlﬂelgd P6s Bliegrontoikodthingg 206 is a snap fit

8t b SnoldH: Qvith n; i Seck St e oldin,
;I;{l)om t?l or?ﬂ%y hiag H&na @iﬁﬁl%/(nqpéhgxiwgg B g6|11S1‘ LE @érsgﬁtﬁl 'bEh]ydn Iding. The

206 s eag%ﬁdbe ?W“S 114 he Grotdt r‘fgree\ﬁl‘tewoyersff?gpthe battery
carfiédt iyl e cairidde a8d mm)m@ fgagerign of the @FiRESd 1286 Cetrol d¥8he printhead

I 1 t caont acts
aerf s Bl o e BB O 3 BB O R P P B e
battery carrled by the cartridge and to control t he
CORR®IL @k PRRTHRRD t he printhead 1120. Control of the
printhead depends on the application and the
pr ocddzss Thivd3wwhdw 2 pre 18¥0sersdimdo ia furihert egibodieat dfolrsinhtion. The

pert 3k $5iflPIE WHRDbod. R QnictEn ﬁﬂ:aﬁg h@pmﬁk &UJ &3, J%él' catrtgdg%gi 114 may

show a pen 1250 according . to a further
be ¢ FEGbian IRk GHTIdepRE 2 cplarardize- e PofyI 1854 %ﬁ'ﬁilesa% P b%ﬁ‘* m ghich is
mouﬂuad\M'pr@hsca phip sHehipar2s6 i g@otdikibAettrI 2572 TR p\dﬁﬁixomg_tﬁﬁs positioned to lie

a nnnochr rtr 0
EPHE LGt TRy 128 o DRORENG TR Rt B 0 g 1256
Shd&\ﬁp elpt 1240 of the mfbfeﬁlegcﬁ rlbiée@@éfrs cetticppady 12631ic ed@EGeoatmrts 1446 of
me&ﬁh&ﬁhﬂDﬂﬁkﬁﬁw¥85Jamﬂb&mﬁ&hﬁ@ﬁhﬂﬂ@l@6 is p03|t|oned to
lie under the upper surface of the body 1252 and is

conndaat @deﬁtlﬁma‘ﬂ ie ).éip@lfltﬂ af adplsiiiedne LRBB eristo @ $Hei i6ke Hep@sgtaﬁ by the

A | th 125 clu
priloht a0 P R0 o R ol B g e T or e
H*éﬁﬁ?@@@gém@1%¢ﬂ@®)mem@ﬁwsmpEMEr and to control the

print head 1120. The potentioneter is capable of
adj ugPimigioareadidicaatiergray échfe irhenafioncvidd psnificeenclgymore the
chafabl&istlsﬁ rol" e blﬁtﬁﬁige;]ﬁlaﬂas whéthes ﬂﬁﬁéﬁnﬁ& it DRORR YA c@fridbd) 'ﬂie maximum

e wi dt h duced, he col or
w1d 0@ ﬁlﬁ: é)OSSl leket(a %he oproc Sé(aq%% olggx B%ﬁ’g')}?,pl %’W ?baaglb B’jlfonaﬁvn from the
cartadgqend chtrige th w&eeant Agibyrefithepriatbead 8120 be cdrindged al4t midy dhgRee an area
126@'%}{10111 ﬁ@ll:étjtg fhe aﬁl{bgtre %I ﬁla‘}%e %&ﬁ!& hﬁ%ﬂ" (ﬁngtlioﬁ Q%eprﬁ{é%\ﬁg)i%%canndge
SucC as

characteristics he cartri ‘?
bodt/ H@C&%?fﬁ?ﬁcla?gé?y way of aﬁ‘tfﬁ?ﬁ 78\6 bedy|myy ingliderartiapigrent prve] 264 adjacent the

shdél‘al)ﬂﬁﬂ‘nltfﬂugwwﬁihhhﬂﬁred 1288 ispasad. hhe, foﬂrﬁtancg_rhecoﬁ Q&aLid&0khose color

o8 i RSN R k2R Bkl b b e e
userphn gelget ap»rqom merald byl 1igiBg tha'ﬁ@erdai& 0 rtldgedei tidei 2 6reiy adjaaenk thel@quired

coldiNA Ghdnd cartridge with adjustable line width can have a wedge representing the line width

extending axially. Obviously other attributes are controllable.
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1268 which indicates the attribute that may be

nodi fied. The information maybe printed on the

cartridge body directly or attached by way of a

sticker. The body may include a transparent area 1264

adj acent the slider 1256 tq ough which the area 1268

is visible. Thus, for |nstance a color cartridge
mﬂﬁb@@“ﬁ@ﬁ@ﬂuswatput may be nodified may have a ralnbow

stripg.at are sible throu ,

Toou Fiple AR T ol prfd Sl gl 5] G oo i
the qgeridge Fl@s?en oD 8present tirtyerttion ml@s(usled inehek2GBlgesf Agliracen& 8. As such
thd iBe FaRSIbEvE BllsamE RbRhce fimpRNO cartridge with adj ustable

line width can have a wedge representing the line

w dt hTheQ&fﬁlﬁEhdl llll@ Bdoadtddyon FARVI1OUSdYis REGBRA 1P LbdsOU78Sh end cap

Boff nt r.o UP08- SG -.13 PRI NTHEAD AND STYLUS NI B

11%{ o oif es % TECRSS deinpn- (arélll i tfl)o aéd IB rc%'feétrolngaatmn The end cap 1126
m@dpsaﬁmgeﬂwﬂerpsr 1178 vbigldcaainekitsty th secess D176 @r inkiselets M180t Ti@se outlets

coﬁﬁ&LJa{eQ%mﬁﬂﬁetQQQQ%nﬁﬂiéﬁd fsgsent invention and as used
in the cartridges of figures 5, 6 & 8. As such the

sanme parstyfs bdversih ﬁmﬁﬁﬁ@n i ﬁ&qlizﬁsﬂﬁ‘ %bQ%Tpl%g gnd hEfd8n place by surface
an |S rece

head S
Y R G198 76 e g 11 e St R WSS g s i
ouigvads. tThe frong egs: 1dkeofnieseybis mblid @culirGOcrads Bectidh HaOhE BRECE portion 1188

PR 1 A TR ORISR I B0 dlGh dgs Tour i nk

galleries 1178 ch each I nt e recess 1176 at

|nk Ottels8uS nib 1BRde n !
SluS ni ?,ﬁ?ﬁi?é"ﬁ%&& ds%gg%ﬁbi? h;g@gntﬁe o ELPfaAeri'fgl The

1182 of
Pen U PSS &1°BE FIA oS " mdalintettign d T and scoon
opgritine @odiions Un flaciest pbd@@ bd mkhaﬁbctﬂulﬁcho%p 01 Eﬁﬁarmfﬁhﬁ are covered and
iys) S [~ d 11 ca 111 re S .0 01’3 an CIlgd Or SO n
BSR40 8506, OIS L0 A 0 LR

he "styl us ni ron
thet Fieond wrﬁeg U8k sistien MERltosat Uierpriciesd Sreswe £vemd bt the rioehead may

opeb:lﬂéi Krhe MpbérQWSﬂﬂ‘?&ies hasma lﬁfic @Echg&ﬁzigbsoiﬂe %136{91]: §I_ fg‘%&{hs the stylus nib
S over .surtace Oorf enda cCa e s
oS PR P U QT T HPEH Bk GBS BB 0 8ry bargse

uncteh@ lﬁdd&tld s i etedelil@ kappihigin thprfirsn pdsientland SR ﬂldl;@lhisi 8® $s dapressed
the Cg‘l;p@l‘r iy m%g&%ﬁd ];Lglﬁél Th-gl%)pglai@ Beha éco%gr\éé gn/ "}’;f%et'ar tf}e printhead

first and second operative positi
1200% s Hipthediean ANy eeret1hew throapreels inte feh‘@d apqrfﬁwmcamma flge slot

mag Bwe E]ﬁd)h@.fé(ﬂaom@f Bfoﬁernabcl Moss Qﬁk@gertaﬂi @8 Ribn Q('Ee)édhﬁg}lxﬁfly where no
i ngress of foreign

moven%erétroméf o %CCFEWI&I Strt?’lustnﬁ’énog%% *8hd position the ink

ej ection nozzles of the printhead are not covered and
PrinAfEAR AABE BPE diBYrucPBEr @t €. The capper 1183 incl udes

an arm 1185 whi ch engages the slot 1181. Thus as the

st y| Ulhe pinlgructivo wekarmnyeaandofotprifitidadit i20 endteapphAie s urd sﬁt:\hﬁadgures
16 ¥ohﬁ ﬁc@ﬂﬁg rThg' En%’ﬁhe!a 119@%33.%3%219131}? gfttﬁir%gelry%%e%laf 1§6é/ anlcfﬁBOS ofa

under no | oad an t’he cap
Seniifé’ﬂﬂi“ﬁfmt el Laper b8 it g layer a%ecwqaébf atfve S@vgplnqlpstomi@nmts mcludmg

MBVBPIhE SR dhies QapEp @,Eyef $306Mhat B@en%%ﬁ%%dﬂ@ﬁé blaRiBed sE®onductor
off swtch for the

capper .1183 on
AR ga™ 1ot 105 PR DG Fr Al iy Ao pstioma provic
pasmwaﬁs t'b hleplyz thp pk ro thesink giectidveleg@e tA1d frop &k aikiinleds 1085 Thd 10/8: 1308 is
alsoTJ]&tréz!thmactW@&ldr}@Mﬁ %&t (ﬁ@!tﬂ a%%re@ Q% f2| Bbe ei%h g\'ﬁ)( e ectlon qle\flcie 1310 to

cl.ose the capper an ortion exten
sl B i BB e PRSI ?lp?éayelaﬂ)@éﬂ?)@ﬂc@gr@fsm@ hotsbt: b epne el

as thé RydMY@NER RYen a semiconductor but by using the same material one avoids problems with

material interfaces. Further, by using semiconductor material for all components the entire assembly may
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PRI NTHEAD AND CAPPER CONSTRUCTI ON The construction and
arrangenent of the printhead 1120 and capper 1183 are
shown in figures 16 to 24 inclusive. The printhead
1120 is an assenbly of four layers 1302, 1304, 1306
and 1308 of a sen1conductor4nater|al Layer 1306 is a
| ayer of electrically activétseni conduct or el enent s,
be mapifagtied gsingVENRnilygior Bprivetionehndimesi ces 1310, Layer 1306
has been constructed using standard sem conduct or
f abr i Etrrigheat é AR gesnk ‘Elg‘ff a3 andthy ik gigotipg @aviesy E310 are arranged
inte bv@Gk kdts adch yf \Mﬁhﬂ%ﬁt&ﬁdﬁroh@lﬁ rb](ﬁal]@ bhidhrBeReh BOEnRY BYH S8he printhead.

t to the . in ection
o BETRRISUEL B 93080 LI 51k Sl Dl SHESHLB, g
detiges caberd @ thewme ok lidley cinstawd 4 seeofanktjdcamnisvias. glharnki ejadtion devices
13RP&E taHz{nEe?i Jn%ﬁp QM& o 39!111141 nl%e %Jhﬁﬁ trésglﬂ 19 %%Ee? %ﬁi;al?’ gpgc:]ﬁegr of their

allow ink to be ejecte rorg Erln t hea
Genieﬁo@s thirseay afha riee@) nde d7h6t h@fé phisk sispion Agtiess 1310 aragnanged

ymheendan;,y@but 13 06ntDN30D\E the emﬁleﬁﬂ GtChrbﬁib&*g QF 3P Ut wil e hﬁ,&e@ﬂted that the

ne, erial .one probl
b o A A B BR%, DY Mol Batct Qi 6 Gpy be mor
or fegsrthag [fdur igloirgty f B33t Ryeftritdy et 4 atrc el s mbbryof ey fol FA0IBinSElet 1182. If a
singld-fikc iPRed RN c%%jidéé & i ShBgna e Mt q"e%ﬁ] g#ﬁ ltl’Rlﬁ'lbftr@gF 'ln?e@t 6&& ejection
techni ques. The printhead 1120 our 1nk inlets
deof82 and t he |nk eJ ection devi ces 1310 are arranged

Ir gfj?a—ﬁeyay%'u Wa g"fﬁfﬂ t%bn]]?,? L%lvg'{‘lé ﬁpﬁe){t el deBt% O]le,l eryof sets of electrical
congrl qethasald 12. Fevadariyy dubyufedr Romtaad ia@|shdwinnie wilf beiapyitec2jed difai tere may be

mog:e Mépgr@&g 1340 HI!III%GIC(Q r&%feht%gb; ﬁkstulgtﬂ.% aﬁ@{lgg dégﬂa% t&lﬁ?@fl deslr@lkover each

ej ect1on devi ces connect ed sane I n
ind5 el iy e Byens ﬁ“keréﬁqem%th Taew&@sd e Qe POB 1114
by e¢namg ih8 b dew e 8B 11381 Ohealeriai tARGE R 10 engaéetcerﬁ-ds%ang%odﬁ@s (not
shown) & tl%%all A{jll"heqéye%\@{)] mcludgs?clléln&()?ﬁrcwgy é)g%%%f‘%g?ctmn device to control
the rde‘a%’fhef) turnfthen. Howerveregetidrallyeadl highér livallcomtjob sich enwigiesoleg @ds to print
and]-lﬁ 38t %a@iv@&ﬁﬁﬂ&eg carﬁéﬁmx{ehﬁlﬂl ch ﬁqe @Q%d tT’H@ mg.f&t t% ugu%gr%n the

g the print head paci n
PCRADY ST %%B%Sﬁ‘ailt“tlﬁlé? of s igeF 0 % flfiVHegf 126? of g Bgure 11, 12 & 13
devéije £ Tlickeo higlgte Vevel esntibB1he pEyedbe tﬁﬁ)ﬁrﬁlﬂﬂid L @8 Siidt dvamactsl 2312, There is

pre§}ap?glaﬁfelis{%r%r§gtr ! e ertg E rheg?hes%g of euﬁ( eIJ]echn J(l,}uces UI-EFP(\)vever ezfch line or
cach indigidhul gk cisgtion dqvmmmrheeﬂdreﬁaaslﬂ Atjitf sigypless |ewg kes mpynife niegely turned on
or 88 GhelcBnloN@n@artri dge the ink inlets need not feed

equal nunbers of "lines" of ink ejection devices. The

| ayerAs:30 6 fignel16l dﬂﬁanahetva{a pﬂuaﬂe}ad 020 Mia@ﬁbstﬁﬂiﬁﬂi}&)cﬁgcﬁal profile with
oY LR TR O S P B GRTbE Gpgri o
of laysviA92, 1304\aid 130@en13p‘ﬁ$ﬂ&§¢,ﬂba§ léds tha“-Ei of blkbfoer lmasy 1BE, 13981806 and

1308 epRnaibRIme Bel a4 BHIBSHLE o ha&ér%(%%h&@&%dlhg%évelﬂ%%& of layer
130% ,ﬂ?t he d ree of control desired over each

e?t?fa SHEpRCTIR 1908 plsoids dnlgTating theprigtheaddn Bt fiesps 1180 in the end cap
11216eqU| rements. The printhead is nounted on the PCB 1114
by bonding the tab onto the PCB 1114. The el ectri cal
cont dbt sap@ 183angageefodry esmdndiba gmoaatamﬁscto(r me@ferial as the print
head M)nomdtoget‘heppgﬁthga‘tl} JfAI' rotg-tn)ﬁ albcﬁlYQE Al'ﬁl%gd é %e eH E’»%§ As with the non

cont rol CII‘CUItI‘y or each ctlon Vi Cce
clecigalby tive loyres: BevaRper ARpbAC! (DR r‘}ﬁeﬁm%) Fateri i ghe rprint head or even be &

sen@ﬁﬁtﬁﬁta{ Tt)é capipbd mak b@llaﬁfed B@\V&h axﬁ@&l }fo@ihﬁm (5 Gibur@ ) Wadtlosed position
nt i

I an rel a
e @R} ot i ond ¥ TR it P?wﬁ%&dlotlf’e?ﬁr%ﬂ%§gms 16
be by circuitry on the
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PCB 1114 or pen PCBs such as 1210 of the figure 9 & 10

device or 1254 of the figure 11, 12 & 13 devi ce.

These hi gher level controls are passed to the

printhead 1120 via contacts 1312. There is preferably

at |l east one set of contactg 1312 for each set of ink

ej ection devices. However e 2R 1ine or each
and bl iThe chpdr 11 §3khae pvabye radinllyl envindieg mrasturksel 3581 dhes smebires, ard\tized and
a.rrhﬂg§d $ tﬂ'ﬁln? %’OF&%QH&GJH Jrane H&;E@EB@B&%&%@E& {9 g_]ectQLFk tﬂiotlgh the

the contro nals. As seen in ure

e the %?Wﬁ%%hwzwrﬁaﬂél%o‘eﬂmﬁam baqwr:tgv ﬂéfcltnﬁiﬁfn%ﬁ gjection
deﬁt‘eafaimﬂ ﬂle\Matehal off &b&ap]:&l%maﬁdth&%ﬁuré%Xde\}eﬂﬁs fh %i’tures 1320 in the

Si of the octagon. lt w.ll| be noted
up;t?ep Ea 31&(% cannat escaPe %a glr grmfg@c&and {cgejgf aﬁeala]lréﬁlgt enter into the
apeshyrey 13%4nld sﬂlle mhm edtP Bleviess ftto peseibly gfus@ e [bldcipge. Theyppartgres 1318 are
el‘ese(})a?y forkd@h, the]eg;%@r ﬁ@ﬁusm% %&ard@%l&nﬁ%ﬁpetﬁ&g%&of Q§ tﬁl!:l:ﬂ'lﬁodunent

be bonded to the | ayer 130 t hout extendi ng above

shqf\xﬁéa &Benalfe 15 eé{%ei,lent tfsadgnes ﬁfgcrgeql%gcg ﬁtglpcaé Ppéﬁethe,\ﬁhf}:‘letef gffyehich is a
furali@@f ailidkdiitancd fo@athé Qgpdh ecnpr i300. hdﬂtaﬂatlvﬂlyﬂ'la@peﬁa@ﬁﬁ@ bk k8thed by
tW(Ib E.i(é %112/ chmgflgx?s ngé %%%%1 atnﬁlg %Seaang £t§,e¥e rlﬁl%ig %ta Epgfegiratggn%l%t eﬂll‘ei ogﬁside of the
capper mpayes lmf1> firen thtingide weheal rdtatedvp the pestuonneedie inyrepsatiheidd af be radial
disfatde@dole@dds about the printhead' s center 1300. As with

the non electrically active layers, the capper need

not DEhetdagpes &nﬁbMﬁﬂiﬁripﬁﬁnaraﬁlﬁi fgnt pergis nBzzheMd@gr dRMERdD eom the

onduc T a t ween
perggherﬁ otg](l)eglower surta e8182e6 ?heesecl £ arfﬁsagead auaﬁy %blo t?}g %lglgelretn?e (flﬂd engage in
COYG@@edlﬁa geis é32i gyrmedr hethfolfzﬂelnhep@b sdgt iobie uppesivdom 1% ¢f theheper layer
136 @&%QGQ%E&M%WWuthd oL b &R OWhd ihBsub ke fli’:?ﬁ%‘f 88 51dt91328 and

UP08- SG - 15- 18. The capper 1183 has twe| ve
the g %l?fﬁfﬁ &k ﬂﬂa TRy AP ¥ e drgaed opriaBindiidis ceE 430 ipaid in

ensstigelt a@pdr roates g e cerat RAt BOODHGVI‘eeer(ﬂﬁ)ﬁﬂndﬁ @ﬁénh;h] QA tha lkedbodiment

shog& eLC'H%%:E Qﬁhgbc?agsd 20, glgt 13?§§ut Eﬁ]s is not gs%e tuﬁ ed f tlax%cﬁ only alternate

ertures. Tosed poST
Wﬂlﬂfﬁ aglotipyegn. 8@6@@@@@@3&1@@5&52%@@ mtemﬁ helsq» o eseentifl.
ink ejection devices, and the material of the cappe
bet tipmef thegapreq i gwsofby sneggig Imddsy iR dhe gpriedsie BS fB‘Q?)SWI“S
nibi Rotitio of ﬂjep@ﬁ;ﬁer lsa}tﬁfateﬂ{?oﬂﬁed Eﬂ‘thhSlegsrlkzmm BoE 123 CH:p;ﬁ‘evfﬂit Qﬁﬁlage to
thetcﬁ%elpgper ; u r es Q’gli 619 l%t gs é ral‘a!rrowacf]por(-)um(']:1 ?ﬁgeﬂl the event that the

he ik & et evi
stylyoais ispughed i ecelan the agye klég éexesm?eutalpperatrweé 9%@111834& rheadchtmn goard

arn{%ﬁ@ffﬁa‘i@@l)ﬂdeﬁ Qh Ef%@ sidd of @@arﬁ:@@@ﬁe[nd lﬂ@&rv@% 1538k 1§{aﬁﬁdﬂ{e‘jecess 1176
met hods t he embodi ne

nduct o tchin

ot ik o B er“tSEﬁ*e& hgssa“eclﬁ’ﬁﬁl’%galfl e fle “oyprd gy g IEﬂated If for some
reag elre| cayppd iR gptated tdonirch,aled pulnd b@s cofdtdethdidmE tie opdfng \M'ﬂ 161kt rotation
bethi? B 1eod BOELIA sRlend: Bl Ao g ance from the capper’s

cente ternativel y the apertures may be

defi ned by tmo radially extending lines at a snal
PrRAfIEHAS abRIARBENH other. It will be appreciated that the

outside of the capper noves nore than the inside when

r ot atVelllsisthe pdnemaybe myrepders, ihsaldsiiable thactheprge héad oy detimteaghen the
stylud Wb §sbs@b a aq‘stsé NG ITE LERSES ma)fr DG CARRE onlofr swi ch to close as it

subst anti al % |l anar with' eig egs 1322 extendl ng
MOYSWRAET BRS- M‘ ey forge WPSﬁhemmeth APy f%ﬁraf’l%i’é‘é o the stylus
nib1 B2 Gis Eh@s ehel @ftEcvak® aﬁﬂaﬂl&ﬂ @ Ul syt abetil ast i@trical force sensors.
Alt?l‘ll wgetllm (ﬁscr teh orcea srn]er(ljsore n%' Iacted dlgon(:b%][tﬁet eer eilg IBP t?e s%dus Cé/ﬁere a force
sengop ggltﬁyfed,tlﬁeayd;p p@rl melagy@p 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
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1308. The slots are rectangular with rounded inner

corners. The inner surface 1330 of the slots 1328 and

the inner surface 1332 of the | egs may be arcuate and

centered on the printhead' s center 1300 to aid in

ensuring the capper rotates about the central axis

1300. However this is not essential. In the enmbodi nent
may e piad esercdentfodlerdo ehirgl higeratititatye much asthaling [wdth. R@nlofithe capper may
alsh Bl dn S/ 0@bwi@BBEMbLALaNd, for instance, only

alternate faces may have a slot therein. The symetry

of the legs 1322 and slots 1328 is also not essential.
PRROHEdD HPAsSadeays apper s caused by engaging arm 1185

in the angled slot 1181 in the stylus nib. Rotation

of t hEre@EpPef hesdhe fiffergrnolor jakciestion deyidsyarrapasd ragighy apg sigs presents
praditehs Sl Qipplyidgd 28 .10 e eﬁ:l’:tﬁ»\i QlB\tlceQ aiﬂ&@ ﬁletdﬁferehh&)ld; X PEdction devices are
mtg'{eavecti I}anwe% ntalh%nSt é] urﬁﬁe ec & a 11e§51 haa?lela so all the

b1 D Bt oSl bty 4G R P o i SPHR

dlffvrebt ipks npy @h adplied tof q@dh rhafrom eitter erbaih BAB ST hk exe B abdal tirrangement
thif BRorPALHEWed portion 1334. In addition guard armns

1336 are provided on either side of the arm 1185 and

a| SO ’&e&éée sukfoel of Tt botloRlidtd B2 is B&)eldédesﬁ%&&r 3k £8ets 1193 Ahese inlets

the Ar nt he S insert enin
s e i B S R R Bl i e B G o agh d then
conttives ag aplpelar dpsriurot3dd Gobughao theugparg sutfdwe Tyel senrChudiiceref tedRealc? also
hastt’&ﬁ" g?dogé:s‘ 1912 H&@ I@&eﬁh @ﬂis%lgte# fn'%gl:tce]{uigf 1@&) %eéeba% (% ﬁﬁbgr o¢ holes

gs 1322 contact the ends o
‘hapm Wﬁ%@%@\"mﬁrw Whilave 13%@%&@#6%5/% 84% Therleverr Grface of the
loviet laye 130 Sdaks afalne: dickkad cap 26 B thidt prb@acic08Y sYal@Ghsiat@yivhen

the stylus nib is pressed against a substrate. The

st yl uss mintonpdapocatisearafos: inphiets aa-todlfe liawiof Rk ejtdiotdeois® 1310, so
thr&simlest of H{H%Ye@%nl d@\;u%s L&!@E t e ive ﬁh(tﬁ%F]q?J 4m¥1§ ln¥ ffpe%:rrfng to tl';?ure 2]l a

sensor may neasure the anount orce appli e

firsg e, pf fhree h“r“’b"f ipeitchonsderieny dy ymbesed as R0} 138 & BA2- dibirset 1ebd@s ink

supgw,d bbﬁlkhkﬂ@dlaih ma€debond BSer @3AGEY d sl 35H @)ft&leln§ ﬁfbﬁg}{ i théckness under
SOf cte

screte f.qrce
et T bR o S DR ot i 0 g =
Supshfn srécrto iths dentideb pizlnd 1370t aborgyit, breseensie digtn'eﬂselme btbertentrcrf thehsiot 1350
ahéﬁg Lvﬂl{ ﬂﬁ’@ﬁi 5@91 lﬁ’fer %ﬁ tooJomL]%léaﬁzl vﬁﬁ:ltggogpé f'ﬁﬁ l"ﬁﬁl exﬁiggit é’rgche Hl@ have

ection with a g force resul
hOI%F ﬁ?%ﬁé?ﬁ ']0 g’ét“PR?h surfagegnd fhgse C?nﬁ%%ﬁe &ith stpip 1353 F’@e”é W%@!wely
ThidsPA&s SEply Ii-to My 1178 abis €12 b@épeawa@nnfeahﬂp@rofm foNipp&ing ink inlet

1189%] E)%gsg% ntfe lin ?SL{E%S 13172 gcclg’gﬁ zf él’ﬁ{g ecuon Vfc]gs 1§ accciméaﬁ %fxgt Jggagwg‘%r image
Oftéftséﬁfseand PRPVRFTHEAD I NK PASSAGEV\AYS The printhead has the
different color ink ejection devices arranged radially
and tiHf §lepl Bk ﬁ?@nunmﬂagovv@hﬂmu R6% aipsptoysupgies frie 1382 phik sjection
dev&]eseahe @RerdN iof @Bt Y88 IcBminfifca@i ﬁvfﬂ%&atlm%%ymi M02. This hole 1364
B SRS 25l SRR BT VERELHRL o e e
Surﬁa@r‘dﬂlldhe:bmmmteaw@ Sroj 1348, Thensbot 1848f dxendsruhder nkes lmyamb €375 of ink
ejeélHrp@évlcgsdana @ ﬁﬁtﬁxlge f]]ﬂ%gvretzél%rﬁleeéa&g ’lee s@gﬂ%mf %‘iqu%m L@Ft ll?&d to the

In a radial arrangenent ot possi
l'nefrllr’es’f9 1830 & S fspeteved “”fhWémﬁ?)”t“f’%ﬁ?IFﬁanP%%S and smppvev i ded
with four ink inlets 1182. These inlets are oval
shaped on the rear surface for approximately half the
t hi ckness of the | ayer 1302 and then
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continue as a circular aperture 1340 through to the

upper surface. The rear surface of the layer 1302 al so

has four grooves 1342, 1344, 1346 and 1348 |l ocated in

the central region. There are a nunber of holes that

extend fromthe grooves thrq gh the layer 1302 (see

figures 21 and 24). The | ower surface of the | ower
CONERQLOF RETRIBUSESAFPRINGEH IMSt t he end cap 1126 so these

grooves define seal ed passageways. As nentioned above,

r nlets and twelve lines of ink

Col&é:% trglnﬁ%%‘\g}%tg"mﬁrg so three lines of ink

ej ecthigie Ilk&ﬁdm&&&”otfﬂ eﬁ& pte@ 1408 68ingQ pbrﬂlb’odf/ [ DMakd\EreRRBIel fA color

nI e ferri ng
c{e lﬁg epeen EC qé(%l 13%\1/(1'3501%:5?3 10t ﬁc’ﬁ%‘é g& 454&%:}(3 8?1408 The

PO@@?@et&S 1@?@ theTlhff sanggion ardbaghiress VﬂlnkreSpSQllmiY itte gherbypdy 4ido includes a
dishiBy €410 hwnleB %éplaym@col%xego% oﬁdﬁﬁé Q4 thd %%gb A9 ﬁlsﬁiyoltﬂél'é%peferibly an

extendlng roug its I ckness under I"i ne
oreania gt g igedipded SLER ﬁéﬂplamaé%bleéﬁ displpying s r%%ftd cqlgm oA ljegnatively the
displky 1@@&@1 a\wbrhhinatidieof kevkerall ditfednt cbib&d @uléh’kddts &odtﬁdﬂdﬂﬂJEDQSr d ddl6r LCD.
A I%QSWE H? I%S'IYaly %%oxg{eﬁ Wltﬂ a ﬁrap:-}nc%l rtf‘q;'esen? tlont df f@ gﬁect o%each gontrol. pflﬁed on

er e
theferiioge AdBE@H he rebpgstir canBO2A fusther gpretion reavides avfisplny g«h@bv@uts numetic

valaeg QQHSJBEQ@@ Ags dlﬁflaygﬁe@ QY Smitkeahad m@ﬂs%r mQQJ( ﬁﬁr ok %é@mé‘a gﬁ?@ jine to
g Hpﬂg@r surrface and the%e communi cate with
°bti% Hs desiredt aftps égwéfet“?%rvay eriifsy gater Bingotary ﬁf}F‘WPWS to

0o L AR08 SRBEEL e OSSP Sl s v
the pgPGiomgg¥ ?ﬂa&copgﬂlgieé,f(}rmk& diledREBNattibds oe the irdative amounts of Cyan,

Ma@&ﬁloz[ml&*eﬁm QINM’)t Bksadegasﬁé‘do‘fhé PR GGy bQEJrOtilhgl \§1Iﬂlo£nsabﬁ1ﬂﬂto allow the
rooves. |nk inl 2b communi cates with sl ot

pot Bm%t?fs@ﬁ]ffﬂﬁaé%oflqsﬁeml%%cw ink ejection devi ces

The i nner end of sI ot 1362 conmuni cates with hole 1364

COyg?chty‘ﬁr?i}Q%ﬂ?e h hol e 1364 communi cates w th

r oov her end of groove 1344 has a hol e
1366 B@ﬁfﬁﬁﬂ@hﬁ@ d p)antlhﬁ) wEpRlg a lﬁeﬂrbf)@ﬁﬁﬁﬂ\lﬁﬂdcahreplaceable four color ink

cal t 1368. .. T
T TN IO AL IR KT -
buttops 14P4, I‘HWG E30.i Thegenbedvanadest e vaaifrendmaky. in Tieh issippl aphoflity of
dlﬁ’elrélft c&B%ubsn h‘fctcoét%gagtoﬁ a2k ﬁ%perliﬂlﬁﬁt@ ﬁlaée%l?e%en 3’1%8‘ #e&t ]1%@61 whereby

is achj eve th mrror I mage arran enent o
the PRiEPRY }486\9‘@%1430 ia?seébﬁwmcyéﬁﬂwmhsm leerwpmplmemﬂ» Racisplay
1428 alisplayigOh dofrbspanilitg Puddir @b poifed. @hsbutbunzs &£ 3438 Iaﬂl\%sthﬁapen to scroll
thrgugﬁjliia a&aﬂeg{n rent]dﬂr h al\ﬁe rt]n%t?n 193,% ma?r g&d(yml%% cro 111 one du'ectwn is

cea our  co cartr

accawv Qurg the ideérpd idlug lqmb@d;lomww sﬂmeé rvtautlmbettcerls%lamme pen will
therd fHORicSihel R8ed cIhiBnatiBPIENE & grs contr 0! t he hue,

saturation and brightness val ue respectively. the pen

body al so includes a display 1410 which displays a
Linealtdbute abntesl piingycleuttons he settings. The display 1410

'S preferably an rganic |ight emtting di ode (OLED)

di splFyrecapabse wse lﬁﬂslmhglyﬁg rigPet kedyr dét ﬁq%eadreréeﬂe@ sfour color ink
cartBlidean mame\peﬂ »odi a4 uﬂ]lu&'e@la &Morﬂﬁyla)bﬁﬁﬁ pﬁﬁfﬁblgﬁﬁbim aff three control

dth no

sev Iof ul se ted
buttg?s lg£8§11314g f 4%%%{}6 %n %Ofgl 1ncf111dgs alon vorlaé )9 H}W% %bﬁ% £y &D?urahty of
diffgyeryt Fineetygs, aysh pscsalkid lmapip@dm ddt rdwh e ctehBhe@brfireldtuttanf1438ac dperable
to Iﬁa@Q{hE 9411 ik I @fe&’dm&ﬁ wﬁep:@y the! Enftﬁﬂsem-@@inﬂ%ﬁtca]}s@ ﬁlﬁ 8en to cycle through

espective control further variation provi
the EJ‘fa%i?Feefﬁ?re\ﬂ/llfP“cWeﬁ &?fbﬁwsmynlé?q Eivloyiag e eorspoHY livy o beented. The
butibide 428 & phAYcaikayhe Den ©RIrbI BRu@Nek 4e ilkSBdsitd B lods. D8leYheQRsired

drawing a sanple line to
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obtain the desired attributes. The potentioneters may
be linear rather than rotary potentioneters. It wll
be appreciated that other col or control nodels may be
used. Instead of controlling HSV the potentioneters
may control Red, Geen, & Bkge (RGB) attributes or the
relati ve anounts of Cyan, genta and Yel | ow ( CWY)
valupik displeyed 36 may @ scRhied pethe hutpn BBS prdate e dilithanipregure the selected line
tyﬁ%bl‘n‘.ll' it ¥ cilzglgtﬂl thrWI taﬁ@be %Ieaﬁgd fBMﬁeﬁé \%‘Rh ‘&!3999%0@!‘% 19 a similar

Col or "control via cycle buttons

maggcy df“ggg Renéﬂ‘awsﬂ nymbss At lipg yigths peipd e whiclhmayds sdrses bntawer

S‘gg g‘o g./erl%l acgggdﬁlgra{l gvgtgm o'é%{a%?tn tlae o %1%%% 215?41.%211\9&%10?1 is not l?mlted to
compobffattrdipleyviapre@idEBeapdedntnil @gtogont r ol butt ons 1426,

1428 & 1430. The pen body includes non volatile nenory

i n whine! bespripcinted dhaga ynelerpgt ingypreyide cefittplfad padert ling bpond line width,

and/ @&thdd @& ibuitQ deHBd, Rx@ch *é‘lkiél@ @ﬂ)l%@&ﬁthh@ c&’lﬁ’@%@t@n@ whi tHe |s§&:§on button
n.in the buttons

°a“5ﬁ%|“’§a ° aygﬁéfw{ﬁ %Vﬂﬁa&}? a{%b“@ﬁz &8 % %}% tighvreiad dRpaiqin B ronally

butrinpmesthe\pad vides for wickidy tirhugh dilepbagonenisddyvidliaityp bualy hsitfje, kh@ation and

val@@r respondi ng color to be printed. The buttons 1428 &
1430 cause the pen to scroll through the values in
different directions. The button 1430 may be omtted

Coldr coffréllvia figngiidigone direction is acceptable. Once the
desired value is displayed, it may be selected via the
button 1426 and the pen will then produce the

Negegesets@g conbi nation until it is changed Li ne
attr 'ﬁ%fre%csﬁ’cﬂ‘ﬁs %n 1\45@ha9¥§%)]%a\bcldflo¥ @153“ 441 £ o (? %en%V% 152, The

pen 1432 i ncl ud are
por gl InEsEoBHes A RETSE AT e dparbed Wfiihféfelfﬁmq tqofésdvs @@ 40 and which is

caﬁaﬂﬁbﬂiﬂ@&ga sibrk@f TidipSidoay indidiBSoontrl 8t@AsABE Yan@RonObid m@ﬂgy (not

control. buttans 40
shomr%cﬁ”g en 1sn086rab1 o’(lo a’t’“’lf & c?[]gh%%an]y bjW];' g(% ﬁh(?[gg—lg lg F%IES rg‘b 1154 agamst
theppbaget aithet glongfor ingtbfjfreticantithIpishing try re®prizumb ofigittan 1438, A color card
1510I H8wn Ql%f{u% Q’}' lnia{r] fe prg@&ed w1tg Q‘?‘ﬁnblo‘!v %?}t)rg'ﬂ&medr &%ISCB% kP l.lse with the

button 1438 is oper ab pl ace
pere by gapd alsorfpedpdes Wéé%ﬁ %h@ms@fh@ éﬁ@f@&w@ tbaﬁeilowzlzn gy 86 for
sd&mgapﬁawmmaﬁy@k@kthrough the avail able stored line
types, with the display 1436 di spl aying the
cor r &pemebr pagkdze He4 tnay lpeaeble nt dedcting g dedodihg @RBgeldR 8 dscribed
in 3:911&9 %ﬁ@at&&‘f’cﬂﬁﬁo&d%@c(ﬁ&k# n& 32?'6&2 é,HCfE @XP%}% :[rgy be provided

pp03|te di rections
with 3 pigies 9fsolg ssppleyeagh of whidhayalp drvisiblesarodel wihacipire bipetsgto ke tags

for :Eéﬁ&olaaﬂﬂmblh @nap Qﬁrewl ihdicate FE1AtAN 644 GiRin tpl?s%loﬁ ed@Cls eeht lhk R8or to X~

ST e e
rarhhnieg codpststeret e spighe frato aygrtiaulmenioethe @fr thdraheclivksdiichissired color

andihe e dn@NPa WRLEDLEBY be selected by the user. CQher
control nodels are within the scope of the invention

and tAﬁ%ltbrﬁﬁﬁeéﬂtﬂuQﬁl‘e bSthOQfior cérmﬂoﬁﬂom ma§ Mo ngmand areas The
%f E tes via potentio t ontrol but t ons.
firs efa ing g 3

o8 é"ﬁb?qgaffl E)dq P aﬁeglp g0 (ﬁéﬂecﬂtavnofslia &y I“}:acé mode whilst

ﬂm@@mﬁmnhummmsageawwmhmenmymmmamdﬁhwnmemmﬁhhhemﬂﬁﬂca&hef“wﬁ
mo@ T§ l;eQUtIaec%lo?ﬁw QS%isl!ng grel cLB( %n ﬁ’ll ?%l & ad !:hc ¥1e gesu'ed co]ror sample

control buttons, the sel ection button
andhtlyza cligk qo 6“@¥@f%tﬁﬁ?ough avai | abl e attrlbutes, such as
color Lipe ty ype and |ine width. Additionally
In a further varfation 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
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buttons may be provided for cycling through col or

conponents individually, such as hue, saturation and

val ue Col or control via sanpling Netpage sensing

Figure 26 shows a pen 1450 having a four color ink

cartridge 1114 and a pen bo 1452. The pen body

i ncorporates the sensor package 1454 described with
aﬁﬁéﬂ@wgﬁh@ﬂﬁﬁoﬁpbﬁﬁé@fQmaﬁﬂmwo and which is capable of

i magi a_substrate. The pen body includes contro

but t oﬁ’gﬂﬂﬂ‘%’ ther{REs 3 ORFEAtSi i B ARRAET §YStR there R dAghyre depprsd and
trafi@iitted & aQPPigadrer. (The Seplefdetorndingg G Ginctfon @ﬁb%}ﬂ v@tbkh@ @i%s Y transmits
L e P T M N S
emh?ﬁpmbwhlﬁmch@ﬁﬁeapmﬁprbmh@@me trBBrittepard abri) forarobmithiylBq receiving

infSARMA td 4 efb B 0S27 may be provided with a rai nbow of
pre defined colors 1512 for use with the pen. The

car d wh&oa peR sl cdeﬁSed&dﬂa aih@ﬁter]s%éln thdtriSdstob Mehe & PButed may be set by
thetl)lglg nheeségnlOferltaEnertg < t lgnd an area 1516 for
aé‘t?Prg 8787 P8t vl e. The sensor

sel ec I née"w

pack ctin

het Z%S Cé’iﬁ%dw N e
hmﬁ@? A@Eﬁﬁ@@%&@e@d@%W@@ no. NPT002) and a "col or card"

%%prOV|ded W t series of color sanples, each

of Wrﬁ AisFly I%VE%“SF% F@R%I@d@ﬁeleﬂ%%sraﬁm g icldiae:

tags., The Lags. for each color sanple may nerely

|nd|catenPun Fon rather than position, such as "set

the Q°|°ruJet&§éﬁm%Q§£§d%%ﬁ,%é1 color of the sanple.

The pen includes nenory In c¢h the function
assoolat%gﬁﬁuﬁgwgmﬁgqhyh?ular tag code is stored. To
set the pen to a particular color the user nerely
cliclks t hareaidsisk Repam@hor and the pen senses and
decodes the tag. An alternative structure of the col or
car d *( noffirssfa@wnids efgyrannedt setbetidawo conmmand ar eas. The
first area includes tags equivalent to a conmand of
"pl acde i imagoiasmen of otk grusqreldsion or " pi ck” node whi | st
the second area includes tags equivalent to the
command HBI toaerlpkglee®or to the current color", or
"set" ml & select a col o@ the user may nerely
"click" 8 Saﬁe PT TS RpRgteny Eﬂmﬂ't%%e desired col or
sanpl.e and. then click on the second "set" area. In a
further variation the color card may include a series
of different colors whose values are encoded in a
SenSh®QiEsehsd3Bat topBEpmar d may include an area encoded with
these tags so that a user may click the UP08-SG -19-
ar ea F#HEs Lo dhthoss spep 1478 insfudiogh plsceptd thwrcolphialneajtuidge 1114. The

pena8y 145b iRTLAR L Y)ﬁttcyl SAA6r deRiBS 147BY Qsotgﬁ %deT%%eh @o&ynﬁ\cludes a color

net e.s ere .the tags are decoded
ainf QR £ 50 Bt T pltg G P oo HEIoS BF Gpder s i RFBSH480,
togdttiwe wittun ahirdler dfs@chiat &A9. Wihe thi(i)aﬂ%hgﬁudaladmilr zﬂrfb‘iimot Bon volatile
mer@&y Qaggzrleo 0 gto@ﬁl%a sxgglf ﬁu%%%f S oIQIa or Of;]er a‘ttt}b sarapliso TBe ]!-’CSB includes

regard refere
C‘m@?ﬁ?éﬁﬂ il fErfer oppipcene Wlﬂildlllewd@@t w@mfdlpﬂmlﬁta@ndgaﬂ dlamdefor receiving power

and(cbr[h@ﬂlﬁg}hta pBikthedd oh 28 etk Ador faicet 16208 Mol idangl 220004 PeB 1483 which

recel vi ng .
engages with contiicts (not shown) on the first PCB. Two PCBs are provided for ease of manufacturing

and a single PCB may be provided on which all components are mounted.

The sensor device 1474 includes a chassis molding 1484. This molding is seated in a recess in

the internal end of the pen body and is in a substantially fixed position. There is provided an imnage Sensor
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information to an external device. Wiere a penis
connected to a conputer systemthe attributes of what
is printed nay be set by the user using the conputer
rat her than controls on the pen The color card may
al so include areas which all 8wthe user to set any
other attribute of the |iné printed, such as |line
capaplg ef supling ey wilde dvlor. The sedios pi8ays preigrabites RIGIE photoeecghies. (htiaey point,

linfBGRhge s S ERLHORRg. aNd status information, including:
node nane current color/texture for draw ng/ painting

curr eme nhdl(?l% 1\4:34*?&111&@{ reaaﬁmm which Estrl&?&:d ?ﬁl&‘@%ﬁm{t st}uch 1490. This
r st w curren ext. sel ect
oo e M PRy PP s g P b i e URpEeeor 1456 s

mdqgtpb Thd switclsBP@ s mprowlly qpembus tsalostd by P om@Fessive AT Ail@a mbidig 1492,
wh% txrl%lu@é‘s ar]éng r14946% glldzbly m&fn‘eﬁ #E %1%%9 %g géﬁﬁ& bddd agamsp thiP% 1482,

sensor at pen gures OWs a
The pelding il g "e?lufifé B Sae%%fsv@ e PEBImbhe lepk! 4%@%&11@@ @ gengrally, planar

subﬂm L;getrbntmdm 134 12041 AE IsUBASdARcRP LIS Bk pSIBNBR or d]'?a‘gé &fsor 1496.
o 02 0 B o B POl A e Bl e
Staa rfdmt:mqtl it bIOSgdnthowleaﬁ ef the ntpession foaceftha StitcP@Bes188 Bplding 1492
outw@@et her with a controller chip or chips 1479. The
chip(s) 1479 include a snmall anmount of non volatile

I'TEI'TDF’DheQﬂIaﬁbf e Ofe §1to@.fcécngy the %Eﬂil-nlay B BRE61:0fin QQ/IaIQs'Ey &fov(rays As
attrlputes CB incl udes cont

mentloaedr Tﬁ gﬁxtr?l T ch@sﬁ%’é s Cﬁlﬁlamof sft]onp%%n%ﬁrt og glti’ferﬁxg d%lorBfTh? fféor to be
pnntm«n@aqetscltcﬁbg droth Medtopd dbolbs by neE ihy ictrgroldmwar 1478 Mk selected color is
disSIRRA Blpdhé L dgﬂ% A B&aﬁhe the oo ﬂg%toﬁ%n&o%{ coflih G€ B i using

IS mounted on second > ages
the igpae SeEe derse 1%?‘1‘0% uS6fnm%>fh it fhs fmapeBasor U4 Pt Bpmple of the

desﬁéd)c&blodeldusfcﬂj’ses&&Sﬁqtﬂf lm&ttﬂcﬁ&hidrtlhewlor @e&dte@bﬁﬁl@ﬁ{a& SP Q@r 1486 is
are. nou

ru BE el 0T 2P i Pl R PR R e ap B e ond e

to @ﬂl@ﬂlpled' pritas. The lugbr mey ¢henes ecltrebly fohickingT excediBerénncoldr lenple or by using

the'c&]ftr@fﬁﬁ%n IQquo %ﬁec@oﬁ@ofﬂ%@toggg&ior?nd I S I n a SUbSt ant I al l y
fixed position. There is provided an i mage sensor

UPO08-(2(ors 2Bpled apaik @enﬁ?g S@ﬂp kg 64 ﬁﬂ ttﬁé Réore tbe‘ Qlier use. After
Ihe .sensor 6 is prefer phot or ecept or. .
R PR BB O pEn B SR i L o G SGeBhcaemenons
pl'efmbldlvwgm 24BAet itime | sudhess 5 aecm@is i &e buk®8 isi riat pkvbad hhel Blor is treated as a
“ 0 et er o
fedh, Q:gl Aaddly ﬁ&%m:eds'm r&t]mxérl i a%g;' %ﬁpaﬁW&Bﬁ&Egé small number of

sandwi ched between t he nol
colwlsml} ag ﬁé)r Il(ﬁﬁ@gngsxé?{g 69101'1 zp%bq g)smble but makes selection of the des;red color

more difficult to the user. Where the memory has reached capacity, the pen may implement one of a

number of schemes for deleting a stored color to make space for the new color. Deletion may be of the
oldest color stored, the color 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 only one physical memory device). A first memory may be used to store “favorite” colors

and the second memory for storing “temporary” colors.

The sensor may be used to sample attributes other than color, such as line width and line style.
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mounted. The switch 1490 is normally open but is

cl osed by a conpressive force. A lens nolding 1492,

whi ch includes a |l ens 1494, is slidably nmounted in the

end of the pen and bears against the PCB 1482. The

nol di ng 1492 includes a stangd-off ring 1496 to prevent

the |ens 1494 contacting a generally planar
L*m‘tﬁ%@m'ﬁ?%{‘o@ﬁft%ﬁ‘gmﬁhe l ens 1494 and is

f ocus ont g .Lhe e se
1496. ﬁg&ﬁdwu ﬁ%e nssa pr‘?o %ﬁ 458% %0‘19' 1862nan §§?E’m§ﬁfa6mfi§‘?el 114. The
caifyislge meydp mesnsirpge ¢rtiur mrpmd@n"@hemarulmdngcluctes t @nedl Ange 1504 and

an Sfd@hi6r 1500 MhO PEiBatd: Qnag Ig@ g \%ggtl% (g]rrll'ﬁltgéggﬁ :L%]g Q%gl{lﬁf anél may 56 separate or

SSI e for
ineGREWEY B hergqa gfmﬂ B pehigciideneonpolistiticwty By C?‘ﬁ'@“"ﬁﬂe‘he printhead
112fpand lpen ‘(Ddﬂtlle @b dori storifig at@bitatoy the finaNaied. ’FBS penﬂﬁﬂiwlo R4, a first
9 b] f
mo(ipﬁ whith Et?zgxlg t?§ cu?lhﬁtI?%elélc%Z set g‘tr a%%bcu? S g‘li\d aesec?) d% foFg [Sg?ﬁll@dme of the

nmber o eren O rs.
SIOﬁ%Hyet lyEatisibytescThe gert is aormellydn the Hrsrdode adois set mthps@mbmocte tven a user

pre@@@lhé %nu@%&&iﬁﬁ“%&rﬂ;ﬁeﬁh@@n@& tb@iﬂ)ncl@(béplg ldc§(ed & tﬁ@ﬁeﬁx&q that in
CO| o] al so pOSSI le to sanp

;
nofftnE s P b etidspal it e SeRor § e hE edegasion i
thegemafithrgped E50B, Giholidliriflis refiiess U@eandIBYopeale | ]dsr' thé K18 arkAIGRs operation
wi 6RSQty 1474 against a sanple of the desired color.

This causes the switch 1490 to cl ose and the col or

deteOW&QuQMe&H%dH@%ﬁ%ﬁﬁﬂéﬁﬁb@ﬂﬁ@m&ﬁmsﬂﬁ§§?ngQM$£§1&%’Hm

controller C B%ﬁ he contr ol p then set
indjcptar 1pgy)| b fnagtye fp%‘?%"@fdm& Aghdr %%f&‘ar in ths sgcpps modadf desired the
indpatbonay b freitiedser may change colors by "clicking” on a

di fferent color sanple or by using the control button

1478 foryde fewgh baevatrblot shie obtobwe trolserserelyGihworSline on a piece of
papeAdTile @ifke. Wh Lilbuds Db SRNEd BPmLR Y dﬁ@ a&ﬁ'){te(p@heﬁ thQE it s h_piﬁed on the

gg y for_ later use. After I'1 cki ng' e sa
parey, kg Sying fhrgueh s seiswen pgzgsie Pofie compmpipens ?rdfwémg pfgirawing. In the
rrefaepio@dthe tendrawsn lie mdnifts the pineTieraaktuye oo Jﬁshﬂrﬁ\ma;s Pt @S « current”
att&b'utg%et OF ulﬁﬂ)f?%f éle S drﬂlg ?f the usqrtplge%sesp ll.ﬂlt Elﬁ‘trc]m Il%r—l £ pg{ﬁ({&)gtfsniees printing

e“co or I1s trea orary
W‘ﬂﬁ B “@re eiburel efhe e mﬁagra\@n Efyheﬂaetmambmresse@fthes bofpnigwa” of

the StyISdHED the RUARETatt@ute sGH Binged S HE RexBSt iR 1h0 EIGI;]IQY ad 4iRf ﬂe@*gttnbute set
ors yﬁﬁ$8p053|ble but nmakes sel ection of

s RS PAU0R P DT Gh T BEPE 1 GVThE SSeiorgib wlehs Ao
setsyTBleoatiyibitrasts mep bh edore dipaeidthy lind figespe Bnyiaher tHaRbQFRINhiO Ry be
chaﬁ)ged @ra &mgtfog ?f su Ccﬂzg'%?eﬁst]‘cg rl‘hedp%hegl%l l?a.ge a nu%-ﬁ:cgro qou%? (lJfo E].ril}u% sets,

ke s pace new Cco
S“% fhgfadist grgpropllods lotslectionen seehdberoypatiets hrﬂ%mémeleynou s@di third group

allobvh'l EneC OB se b torf S BEPIE REIbYind 1 HE Qppr@hﬁe gl’élxﬂ SRl }ﬁ%} ¥e achieved
a col or

ted to manu del ete
wid e %] Y 1?%41%55? HED S 0P B bt Greripmigt il soups
seqetetiadly.i on schenes are within the scope of the
i nvention. O her nodes of operation are possible; for
i nstance the pen may automatically store all sanpled
INDREETHRETINGt her t han requiring user input. The pen may
PLO\O/IH frou ﬁ’\@ireg éga?fs neoﬁr%o?% S gtgaltr&retglré)theesp&af%ney ga{]mnlﬂ% H%“,hglc[ indirect
PmﬁﬁyrB@m@%éémﬂﬁw§m@wemhﬁéwmwpwvdm@@hwwgammnddﬁhemsmmthtA

smaﬁﬁﬁlﬂﬂr%alf rOlfer BLitOFohBG with &) QE% Y rollgr%k)ﬂg ﬁ‘eely-':—jb&lt € B30dr lus, so
| e attributes_other than color, suc S

that 2% tﬁeero T éﬁﬁ:figgﬂd Ipgs H]é pgg{:,w gytomajisally oggents itsqlf 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 transfers the printed image onto the page. A small cleaning station cleans any ink off
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LI NE STYLE OR COLOR CONTRCL BY DRAW NG Fi gure 34 shows
a pen 1500 having a pen body 1502 and a repl aceabl e
cartridge 1114. The cartridge nay be a nonochrone or
four color cartridge. The pen body includes a contro
button 1504 and an indica[g% 1506. The indicator may
be a single or multi color D assenbly and may be

thegiapise af e wher afivididpenattethd peo st fiet teamintholl alyasstronts ofhe clean

surRed) 'I'h!‘:1 SHACES reﬁn@ﬁﬂcésoé tBlonLidis lﬂ“hatgé xlafdgﬂer&lqr' febQlduh Or ENOK. The
sﬁ@% head 11 gd non vol atile mepory for storing

groggmpe ‘P REI AR 1Tt (EtredionRingam lipea Pﬁ%“ﬁ‘iﬁd@? rate of
prigting usrdgtatedmdle spedl affrocdmenttof e tonirselzttlheto(ﬂldﬁ:ﬁgem}ﬁs)éan be determined in
e t
2] BB T Tr b, S 3 TR Bl ot s
detpripg mevepelyt iethd Spmf Fax Hie soprdsaengmsigie ortied mowse.saa by pensittetped decoding
theSIRE ONCheIMRERiNMRRAca User presses the control button
1504. Preferably the control button 1504 is |ocated on
t he pBRr ssuchntl@be switchedidtofBh-mitsag b, ¢b$ﬁﬁngitl& il th KB Ihnarking
wmh%nﬁﬁ&kgﬁﬂgally press the button but it is easily
Sl

acces One location is the top of the pen 1508,

al t hoy,g tﬂset' mnsioaﬁ Q/gfﬂél §I§rs t%lr&aaﬂcﬂ ﬁ’ne sglleg B tﬁé %vg%ﬁl% Erxﬂ'n printed

nib_area allows operation
Paleticy: JRests g ‘Ipﬁcélalﬂié?ﬂmﬁﬁe &f e¥ran P%ﬁmﬁﬁh‘fﬂ*} @é@@@r LHPss by way
of the indicator 1506. The indicator nay be inactive
' rst node and flash or change color in the
ST||Kﬂ(Et':JE'g":crrgode If desired the indicator nmay be omtted.

To cymk Qentdﬂ the ﬁ@ﬁnttdﬂ)@ntﬁﬂ aichARk 6r S8} ﬁm@f stritelefRRUS AR, d18Es color
aper or the

ser r e .on
o R e TP i Qo i BB e ¢ = epencen
on e |aw5a@rerdlawm epsitidnef diteyden SThaifiguressd fr Ws@udddiomt bt@nally includes an
accgé}%&er a;l;sw @h&%&b lmggbet dggcﬂy QQWE ﬁl@ re?aﬁgpspog% ol? ﬁilﬁ %gn a% g%[oves over a

he cdmencenent or ceasi ng rawm n
S“bf}fﬂé’rf Efup & detr-dpsnlippay s dravg W&b\gqua Iqngth dashgs éesmtemarsatwen pen speed.
Mafyoither difters @t Alsd Jossibe:, &k inklkEde: drawn is set to the
"current" attribute set on "lift off' of the stylus
ni b. Sipketstyle user presses the button 1504 the pen
continues printin with the "current” attribute set,
i.e. the IﬂﬁéwFW§%hﬁﬁﬁﬁmPﬂw¢mm%e button is not pressed
then on "put down" of the stylus nib the "current”
attrlbute(@@WyF§mEﬁ%%§€§ePB“?%@Dnext set in the menory

and t hat att ute s rlnted By draw ng

li nes one *@F(%%gmﬁfﬁﬁ “?ﬁ?mﬁg is caused to cycle

t hr ough the av?&ggﬂmﬁmgekga§ute sets. The attribute
sets may be colors I'ne w dths, |ine styles or any

ot her charact epiisinifes ‘My’ ‘a‘lni c%yrspa%es changed, or a

conbi nation of such characteristics. The pen may have
a nurvhemgefle gioups of attribute sets, such that a
first group allows color selection, a second group
al l ows | i Aenegippdde sel ection and a third group allows
line width selection, for exanple. Selecting the
appropri ate gr8ugketsltnodi fy nmay be achi eved wusing the
control button 1504. Alternatively one may cycle
through all meBEisGEust) | groups sequentiallly.

| NDI RECT PRI NTI Al 't hough direct printing of ink onto
a subst r at®F LPRBE YEEROR) ed printing met hod, i ndirect
printing is po§§vahqmaA smal | Menj et prlnthead can be
used to construc Utfver sal drawing inpl enent. A
smal | cyllndrlqﬁjlégh*ﬁm IS in contact with the page.
The roller spins free y about the axis of the stylus,

SO
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that as the roller is dragged across the page, it
automatically orients itself so that it is at right
angles to the direction of notion. The Menj et
printhead is nmounted behind the roller. It prints onto
the back of the roller, and.the roller transfers the
printed i mage onto the page A small cleaning station
cl eans any i nk Bdshed ligP08- SG - 22- the surface of the
roller after it has contacted the page, so that the
printhead al way®2ippvates onto a clean surface. The
printhead reproduces a contone color imge via
dithered bi-|evéP2e“or COWK. The stylus can be
prograrmedﬁooelti roduce any col ored, textured conti nuous
line or painf stroke. The rate of printing is
dictated by theyspeed of novenent of the roller
relative to the page. This can be determned in
several ways, esfind fH@Bulhes@ct ual rotation of the
roller, or by continuously imaging the surface and
detecting mnavenent in the same way as a

second- generation optical nouse, or by sensing and
decodi ng the mBpmitohapa sel f - mappi ng surface. The
stylus can al so be swtched i nto non-marki ng node,

obvi afradrrebsarefleed for both marki ng and non- marki ng
ni bs. The user can load virtual colors, textures and
line styl es™lt¥dhe universal pen from printed
palettes. T e.stylus can optionally indicate its
current setTRAGSEVPMan LCD or LEDs. STROKE EFFECTS
The : esent N tion is _capabl e of nmany
vari %gﬁlg%dd%%%é%ngbéﬁg’.pa 8\%& ad%ﬁndz:gﬂvébgl or and line
width are ingeRERIRMInGonldBusARGROSHI40N. O hers,
such as printing a dotted line a re dependant on tine
and or r el aduiava bpR@sdubitcon of the pen. The figures 9 &
10 enbodi nent optionally includes an accel eroneter
array. Thi SLagaringfgtrakayn evasigddirdko oidh@bkeye t he rel ative
position of the pen as it noves over a substrate.
Thus a dot Diffghegh |ine may be drawn with equal |ength
dashes despite variations in pen speed. Many other
effects arei%P¥® possible, these including: Stroke
style Color texture (flat, imge, procedural) Opacity
texture (fIM¥™mge, procedural) N b shape (2D
shape, 3D a0rient ation) Determ nes stroke w dth
DeterninesﬁaﬁgghM%n Sgg?ﬁgr shapes Varying style with
Ti me g 5p8&ddnaL " oke width Opacity (airbrush)

Light source direction and color
Color physics of media
Layering topography

Examples
Pen
Ball-point
Calligraphy

Pencil
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Space (including orientation) "Reveal" inmage
"Checkered paint" UP0O8-SG -23 Dashed |ine Rainbow
colors "lmge hose" Location On/off Specific
style/current style Tilt 3D nib shape Force
("pressure”) Stroke width _Cpacity (airbrush)

Si mul at ed physics of nib, ink, paper, brush, paint and
canvas Traf@phie of ink/paint from nib/brush to
paper/canvas . Striated brush stroke Layering (stroke
on canvas arti®stroke on stroke) Diffusion Viscosity
M xi ng Kubgl ka- Munk col or nodel Sinulated Iighting
Li ght sourcedftection and col or Col or physics of
medi a Layegi pg. .t opography Exanples Pen Ball - point
Cal I'i graphy enci |

Water color
Crayon
Pastel

In this regard reference is made to our earlier applications USSN 09/112,777 (docket no.
ART24), USSN 09/112,797 (docket No ART30), USSN 09/113,091 (docket no. ART47) and USSN
09/113,054 (docket no. ART52).

MOTION SENSING

The embodiment of figures 9 & 10 optionally includes an accelerometer. This accelerometer
may be used to provide relative motion sensing/positioning within a pen stroke or a number of strokes.
This motion may be recorded and used to provide a digital ink record of the user’s strokes. Relative
motion sensing may be achieved by other means , such as gyroscopes or use of a rolling ball in contact

with the substrate.

Absolute positioning within a stroke is more desirable, The pen of figures 9 & 10 has netpage
fimctionality —it is capable of detecting and decoding invisible tags printed on a substrate. This netpage
functionality provides the pen with the ability to fix its position on a netpage encoded substrate absolutely
{and thus absolutely within a stroke) using the absolute positioning encoded in the tags. Alternatively the
pen may rely on the grid based layout of the tags to provide absolute positioning within the stroke without
decoding the tags. Absolute positioning within the stroke may be achieved using other means, such as

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

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

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

COMPUTER INTERFACE

The pen of figure 9 &10 is netpage enabled and has two way communication with a netpage
server. Using appropriate software it is possible to control the 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
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-24 Gaphite Color Charcoal GO paint Water color
Crayon Pastel In this regard reference is nade to our
earlier applications USSN 09/112, 777 (docket no.
ART24), USSN 09/112, 797 (docket No ART30), USSN
09/ 113,091 (docket no. ART{%% and USSN 09/113, 054
(docket no. ART52). MOTI ON SENSI NG The enbodi nent of

and fayiloadsthGe Bioll@ popt awal- | y | ncl udes an accel eronet er.
This accel eronmeter may be used to provide relative
not i ohtesisiaderitg JE% PrcPdnd fiectinh ehiogtien; e e mpiohase fpredyin memory

furfdtidHb), @6 th@tftheﬁﬁeﬁ gﬂﬁ%§ contraﬂaﬂ By sll'ﬂ%dii( QL vﬂﬁyut be fnget@ %QEQ%QO ARebage server.
rovi.de a I NK, rec 0 e user
Lo PSR R it air SBRAT G Iy P e eved by
ot he r I{y?l%ga%e Syst%ﬁ{ %Qlu?eh atg%: e?esrec%lpe%§o %s “d‘g%g%%{ vlarjl?ereerg)(/) Jhcl: elsygtgn records

ball 1n t act su
thapadiof hepnrig cnable rerardabotsienagiees. Ths penonf Evdes idr WivkeidesTthrabitigrio also

recofd thd gt‘j}fe’e& S (&gltlpinlh a%e %tﬁ?g‘%smft Wed ﬁe%gbl silvdf mﬂ)ﬁnaﬁo?ﬂ relation to
capabl e of dtetéectl ng and decodi ng invisible

Ong, opeciri s (it Harkines pigged op, e pibgpate. %ﬁé@%ﬁ%ﬂﬂ? but are not
limtpcoty cdl@sling gitpehlisistylk. the ability to fix its position
on a net page encoded substrate absolutely (and thus
absol erretugication bii the pen staytylbg ynitas, niprt e AP, Biuetooth) or long range

(Cﬁﬁﬁ' I}SMWa&lQ tr@tﬂﬁgg(ﬁld Vlla B 1&51%15@@%;&0&11 EO%ME t)%ﬁé)yr \LJ]aetemporary or
en nay rer on the grid based | ayout

a
§ Wé"' d £BRIGTHGT- e‘* [FBRITEy &’HF%@HWC?% BaY tbR ése&l £ ré@wr\awatiﬁw entire
paielnecodl ng the tags. Absolute positioning within the
stroke may be achi eved using other neans, such as
i magi ng the surface of the substrate and usi ng t he
ConghSifiNe of the substrate to detect novenent.
gggf It\?%ﬁ? tﬁea 1191\96:}1/1?%1%%%681 dgsgzggeefﬁtg retfe %‘?]e tg rr.]r%gc!t feyﬁa rg bléﬂg ctégcas,ét is to
be piesiastoed thes dlebwlamn stnptlgeted pphli ieatitiealavitep omdgrikes avhink tigpagienaterial

ont® WIshiRERe. TRDBvedBR indIRY%ER vibdd Svhich gi'ﬂ:r a8y @L{bst}alﬂae sudid %ethen% phmcers and
en_ noves it detects tags which enable ifs absol ut

cleHwai PRSHYR{® bPrB%fgSeW‘PHJ Panee fs sialpof @T?gﬂfmaﬂ'}h‘él%éﬁbbé’&é‘ems of a
sutatpfol. iFerad batar eaettiding of Blecupitully @ctive lidks, tréfere@d@Emade to US Patents,

6 0?’%-‘89 redfzﬂ Sf A 110 3§9 %%d %;'8 %@% Sé‘fﬁk? 1%{16 | SR2q0 %gc‘?’rggaﬁon,

1 ieesy s
theﬁ@t@vaﬁvm?#@fetm@dewretn% l‘e,fmfgle‘: CC]\/PUTER | NTERFACE The
pen of figure 9 &10 is netpage enabl ed and has two way

conmmthMEE 2Briecter thahwhilst (B gfebodimpnts deperibedsgaghgenly include someof the

fea@@P IO in@hin Sothd avall 6f thd feitfiesiRsIded n@wd 6 ngR iffeddnt dolbBdiments may
be%gntij[nmb L8s, of the marking device froma netpage
ation. For exanpl e, the user may pick a color, a

pal etie pfégenp Rlll&{lél ha¥ Ibpens&ycl‘l@e% W Jefm‘%&e% )é p?e%erred 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 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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UPO8- SG - 25 and downl oad these into the pen's nenory.
The netpage tags nmay encode a function or |ocation;
the pen nmay have stored in nmenory functions, so that
the pen can be controlled by sensed tags w thout the
need to revert to a netpage gerver. Locati on code
interpretation usually need€’fo be carried out by the
net page server. The net page systemincludes a feature
referred to as "digital i@kAINWhereby the system
records the path of the pen, to enable recordal of
signatures. The pen of figures 9 & 10 provides the

1. 801 1 kil 2k 59, 0l EEALS ubfiog. St €0 Of the digital ink
The pen may transmt e netpage server information
r el &P8ietydione or nDre attributes of the visible

mar ki fgiSnddace dpeﬂ;ﬂvd’ B%aﬂ&b%ﬁf)l@tp@th oﬂ-tb %Ss@rfzﬁg tikel Mﬁ]ﬁgsdewce being
ine width and

et Eomahoo Bitsotir st Seot R BORsEPDE by
|nfmam@mmh&hamﬁnwamgembEﬁﬁmﬂmahmamammhﬁmbr | ong range
( CD%OD/@MHCH Qﬂ' v@aerteﬂlm%moﬁ@%% i tMllm% t@ axll %a&atg %ogx‘ensmg of more

(Bluetooth to nobile phone)or via a orar
thap & pregfiERined grouy Oé@?ﬂ%@%&t ploke SWAPStHé’rfB‘@}rVa Foythegaptadge body or application
of R0 e préfdtefimitd bRnprsafcdred 1O he SiaWdiDadi Nng an entire
pal ette. CONCLUSION Wil st the invention has been
described with reference to ink jet type marking
2. devilbesrtrifee of daith b whereinthelgylestndosimevable retalie té thy@intidee hodyslong a
firgd@hs i mted to ink jet type devices or devices which
deposit material onto a substrate. The invention
i ncl udes devices which alter the substrate, such as
3. t hemMh@dartfidge B oiief 1 ander ixeiuﬁﬁg 4 it s&?&&{lﬁch VR&s i_il@reilafi%)position of
: cha the state of electronically
ﬂmg gﬁ&g% Pgﬂgkgﬁgﬁgfggs'a substrate. For a better
understanding of electronically active inks, reference
4.1s de Bﬁlaﬁﬁt RRES inclufind el @fkor @1&%%§%compresswe force
g(% 8ﬁ839 , 120, 588, 6,118, 426 and 6, 067, 185, "al
wpREd BREYUE> E | nk Corporation, the contents of which
are included herein by reference. It will be
app odi nent s described ea
5. Fl“ﬁé%aﬁl]tl i dgitcggﬁnéwgéfréxéth Elﬂ%nga{l‘plce includes atpﬁxetg?agv ed r?tcapgmg %ev:lce
mo’é"é clyypen gp ppegypositipie infvebioh the @gﬂt@m@,mycb@@t inkort typsutiace. o closed
posélioh, uewigdhlthc@ RO ERR bBARBY priliRa£AIDIP&Hnt pget her. The
present invention has been descrlbed with reference to
a preferred enbodi nent and nunber of specific
6. al t @hqrattidgeofehvinod vimetirt tBe capiongeledte, rotatts abduk dn ki@ between the open and
dogpggﬁghated by those skilled in the relevant fields
t hat a nunber of other enbodi ments, differing from
those specifically described, will also fall within
7. t he TEeFHaﬂ%ﬂdge ﬁl&ﬁuﬁﬂﬁ]&&uﬂﬁe rﬁdﬂlﬁn@feﬁ&ﬁﬂﬂud&s@\bﬁfﬂléa@ﬂ}d further including:
Accordln éé m%lg be understood that the invention
i s nStPREEHHE 5“"{ °BEVIT A PEWPOPE Hé"hﬁf‘) & piipad may depositak on
the erfyepd indervtosedpeston] ibetlich the tdppinpdeesebibcks e piirfilie@BlidnDdepositing ink,
andl NCl udi ng docunents i ncorporated by cross-reference as
appropriate. The scope of the invention is on
Limi t% a‘elb epnﬁxemaélﬂ &ibdy g vaRle relative to the cartridge body along a first axis,

and wherein the capping device is connected with the stylus nib and is movable between the open and

closed positions by movement of the stylus nib relative to the cartridge body.

8. The cartridge of claim 7 wherein the on/off switch is operable by movement of the capping

device.
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-26 CLAIM5S 1. A cartridge for a pen, the cartridge
including: a cartridge body; a marking device
operative to mark a visible path onto a surface, the
mar ki ng device being electronically controllable to
change the val ue of at IeasE one attribute of the
pat h; a non marking styl us n|b noveabl e rel ative the
cartridge body, and an on/off switch and wherein the
9. on/ ahf casthlide 6Hidiss 7 LHEALHe biforBRitcH incoptothtel n{*tlcptg@cam Na.
of nore than a predeterm ned anmount of novenent of
the stylus nib relative to the cartridge body or
10.applTheatttidpa of ddfim Moh@eit haprinthegiietatsarpiie ! GR HRHSS&EVE.
force to the stylus nib. 2. The cartridge of claiml
wherein the stylus nib is novable relative to the
U.car {The eigedas otijein  biigrei thefrirpbead nefudes 2 Blurality of idfeaidchidndigeices
arrihpedGh 8deRbshr frbhipk REM of BSEHMAE BlerRlyRASdink Ql@nﬁ%@tﬁaﬁ Qhes Whth & Bommon
senses the relative position o? the stylus nib
POlPfal ative to the cartridge body. 4. The cartridge of
claim1 further including a force sensor which senses
t he | Us, I 5.
12L € 1600RGGS gfe ctfy f PlfiRin q&%eée%gl ﬁzg‘{l & eaﬁqéT 1ocated B atiemate
sidgspf# fadfeldiny print head and a cappi ng deV|ce anabIe
bet ween an open position, in which the printhead may

dep e sur and cIo d position, in
2@ %ﬂﬁfé%s 8€ Sp]ﬂffﬁg‘”&%?}fr %%at I e e PR eRCeR ot s
sd@ep&snﬂﬁggmwmkmmﬁmpﬁheﬂ@ammNMMQedpﬁhnﬁaln15 wher ei n
the cappi ng device rotates about an axis between the
en and closed positions. 7. The cartridge of claim
14. | wﬂ b% @riridee Reclag 1 Ribergn dhe vivlsenib fsanotbiegelaiivp o tht Jearddc hesy along a
firsf akist {he Ety]l.lsnlﬁia ndludigl a ot GARPIVE xtdMi GOHIPMA° 8r BR tIMBE RrsPMlis and
Whﬁgna ﬁ t'%Qemdmth'Ch the printhead may deposit ink
f %r? e:"ald a cl osed position, in which the
capppm@mﬁévmhe bl ocks the printhead from depositing
I nk whaild th@@a%ﬁ& &v&tﬂ?m@lﬁ%d ﬂﬁfo%d e EMeyfﬁanﬁl H&atajbl% aﬂﬁ%’ ?s@éoﬁd

relative to the cartrid body al ong first axis,
and *thrsradslip ‘f‘?@“é’é‘b‘ﬁﬁt"ﬁ:@n PR 8 Flosed sttty Beappmitipdncinding

StyEM8mmmbgﬂﬂﬂeﬂﬁoﬂ®Nﬂ@|e betmeen t he open and closed
relati

Wh@% move Iﬁtlog%ee 8 l\l/Se %%Q%twe ﬁlg CC ar long%e ﬁlrst ax1s mf)ves ﬂ% capping
devwmémen&@ h@netrﬂ/*?@ﬁerd pesifonth i s oper abI e by novenent of

the capping device. UP08-SG - 27 9. The cartridge of
& ere t he on/off swtch is incorporated into
t h e g] acﬁf)rll E% er including a power source for at least the marking device,

16. The cartridge of claim ! further including an electrical input for receiving at least one control

signal for changing the at least one attribute.

17. The cartridge of claim 1 wherein the marking device includes a printhead that prints directly
onto the surface.
18. The cartridge of claim 1 wherein the marking device includes a printhead and further including a

transfer device and wherein the printhead prints onto the transfer device.

19. The cartridge of claim 1 further including non volatile memory storing at least data relating to

values of said at least one attribute.
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10. The cartridge of claim7 wherein the printhead
includes a plurality of ink ejection devices. 11. The
cartridge of claim 10 wherein the printhead includes a
plurality of ink ejection devices arranged in a
series of groups, each of the groups generally
extending along radial lines froma common point. 12.
The cartridge of claim1l wherein the ink ejection
200evime Sarlﬁﬁge%ﬁ@ﬂmg FAALEIn &k %alleg aled dé}@sﬂ@htthﬁgt BBk on tﬁjeqsﬁrface to
f a ra line. 13. The cartridgé of claiml ere
o ﬁ%ﬂg? ?% t one attribute includes one or nore
attributes selected fromthe group conprising path
21691 e RO Ml 808 DR Ry okl TP RAGLIRF P
majerigl op gradjategige the geceds @ﬁ{g thyvisible path- axi s, the st yI us nib
including a slot or groove extending at other than 0
or 90 to the first axis and wherein the marking
devi ce includes: a printhead; and wherein the capping
device is nounted in front of the printhead and
rot atabl e about a second axis parallel to the first
axi s between the open and cl osed positions, the
cappi ng device including an armengagi ng the slot or
groove, whereby novenent of the stylus nib relative to
the cartridge body along the first axis noves the
cappi ng device between the open and cl osed positions.
15. The cartridge of claiml further including a power
source for at |east the marking device. 16. The
cartridge of claim1 further including an electrica
i nput for receiving at |east one control signal for
changing the at |east one attribute. 17. The cartridge
of claim1 wherein the marking device includes a
printhead that prints directly onto the surface. 18.
The cartridge of claim1 wherein the marking device
includes a printhead and further including a transfer
devi ce and wherein the printhead prints onto the
transfer device. 19. The cartridge of claim1 further
i ncluding non volatile nmenory storing at | east data
relating to values of said at |east one attribute.
UP08-SG - 28 20. The cartridge of claim1 wherein the
mar ki ng devi ce deposits at |east one ink onto the
surface to nake the visible path. 21. The cartridge
of claiml wherein the marking device changes at | east
one attribute of at |least one nmaterial on or adjacent
to the surface to mark the visible path.
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