; e3e##, Fr68TBV1' 0 | 2/08789(1 PCT/ US02/12-1113 -1METHOD AND APPARATUS FOR
PROVI DI NG | NK CONTAI NER EXTRACTI ON CHARACTERI STI CS TO A PRI NTI NG SYSTEM /3)
BACKGROUNR, §Fystdds | NVENTION 5 The present invention rel atgsr§hpksi et Q\
printing systens that nake use of | e printing conponent. Mre
particularly, the present invent '\M“‘Wmmmm repl aceabl e printing
conponents that include an electrical, storage devi ce for providing
information to the printing system Ir\f'<j et printers frequently nake use of

an ink jet printhead mounted within a 10 carriage that is noved back and
forth across a print nedia, such as pa'éér. As the printhead is noved across
the print media, a control system activates _the E;ri n g% t@aposit or

ej ect ink dropl METHRDANRARFARATHE FOR PROMIDIN n"a\%é Y. Ink is
provided to the BXTRACEBONETARAGEHERISFIGSKOABRINEING SYSTEM i ed by the

carriage or nounted to the printing systemto not nove with the carri age.
Fox the cas%mgﬁzéﬁgﬁoﬁfﬂw%ﬁs not carried with the carriage, the
i nk supply - ti nuously connected to the printhead
for repl eni shi ng Theergseit iivestioh relates i itlgat posting, systhims thephaleaddbea printi ng
components, such as the ink contajner an I : ' periodic
repl acenent .rel%ﬁ%ea IPrIEWEp‘fO)IPploge"&‘epOgggﬁlc\gﬁggﬁggﬁaegésnp @ggit?hga%vf{ ﬁt head is
repl aced at {feplacsabid peihtify ¢onipoaas thatfitclud2Qn letecirisalfsteapeadevicy falesi rabl e to
alter printer paraneters concurrent Iy with the replacenment of printer
conponent s sRIEHIRE fPERalien fyihf Arging sYS¥ent  Appl i cation serial nunber

08/584, 499 enti tlig et BapleAGRARM Ry BAké uddidf Bn InkijegrithebEapuedwithivaage,
Calibration And Ot her Data" assigned to the assignee of the present

i nventi oh) Pearsage thys i mesd batk 86 forth acrasip RRntoRIdEg Juch99 PReE A o¥es the use of
a menory devj all L LGed 1R bitRhd81R) aceabl e
part. The i n%rgn gll’lﬁa}g?sl %Ir%kle(%)l? C@%@?E@ﬁﬁggm&g@?%}&%H%\t/{gg%shgefp))rl I n_taer to access
t he repl aceaddpesipardjecpmkaineies enit theiprisumalidioghmpiniages apddeitt ok iBy

i _ s qund teprisunalibfogbrmprni |
I e T R T G R

conponent t hgoftbdtol tROprEitE eyetaa mdemevawitiethc hasiagg dfoathet casesvhepothe
installation into 30 t%e printing system .This automatjc dt?ti.ng of
printer paraifsepnly smebertielvilsBe catipss g PplY cﬁb]&ealptfnﬂﬁgﬁ ¥ paraneters
each tinme a [&RhAGRANBnGRIRO AR PlinthSadTEMe}lenishiMiDihe beihthd A 89 Gither case,
PCT/L1S(12/12-403 -2 installed. Automatically updating printer paranmeters
wi th repl acetiisireplassaipopdntingsamperenesr sich %Fstb?@iicﬁiltglﬁerpar“%ﬁlﬁe Rjsheady . 1 n

addi tion, thi i ter, ; LE > fiae printer is
not i nadvert Eeﬁlfl?%%%grg%ﬁ%u&gﬁ?ﬁg rlrlg\%ggﬁel# EIS%S%?%? ?%Hrel:ﬂ e?%?ﬁ&gsi,‘lﬁoper ating
after the supphtheadfis replacédsat ¢helead of prthtimad ifeer at i on with t he wrong or

non- conpati bl e printer c nents. . pUMVAR aspect of
the pr esght i nvenitilso equgrﬁgpér)egﬁﬁb CRART & p%rﬁ%gg r?érmg%gt 5@8@ ing ink to
an inkj et pridpldcageris piter chhponanky seth gardisetissad)indy.St Baterih Applcatibmseaial ty of

print nodes with each i nt. havi an, L us rat e. associ at ed
therewith. 10VTRE Oﬁéiéﬂggg%‘t@?ﬁ?plqggﬁegﬁ’%gwﬁﬂE@Fg]glggelg%ryi%ﬁf @?ar%g’t i on storage
devi ce cont aichiingtic ARd ONREBate ik th e iBddc 0N the Prgeritdteatidrathatent of t he

repl aceabl e ink container into the inkjet print iozg syste? al | ONS the print
node cont rol Apnfieatignserishnymbas 88/53b49%ilases i BSEPREAMPY fRICNE Y st em Thi s

print nmodg C%pﬁtﬁi% P%]rgx%gc:éﬁ%lltﬂ&tb ﬁ%elf&@g:egﬂe bhe Melinkdingosyshem for sel ecting

a print ndde Trom ural 1ty of print nodes based on available 15 ink
within the reglacgibpat dlloksdoriraian & sccBRIEReMRSERE PATf PP HEDBIAW NGS

Fig. 1 is one.exenplar. odi ment i i : Lot of the
br asent  § nvertS SHEROIRY- At Re ey tie By el Pl Rl
- repl aceabl e iseing eeplatkatds parOfardnfteerpinabememonyevice within2ige eplgeeablei s a

schematic representation of the inkjet pripting systemsho in.Fig. 1.

Fig. 3is a gPERPIHN pgp%ygglp§%@$ﬁf{p§1e\}ﬂegﬁ,p%ﬁm§teﬁ(ﬁ!’? i glﬁu\gg?uog lrEt((:)anni ng

" carri age phowhdgidting syeah.atigabliemitiiopafitaif peiiter akartdias freaghatset fiorent i on
positioned in a receiving station that provides Q uid communi cati on between

the repl aceallREINg HuUBHBcOBRtea PHBTSIeH SeEhd e HiePiagRaBlc sPmRPIFELE NeWL

LT

*G00002*




Fig. 4 is a side plan view of a portion of the scanning carriage show ng
guiding and latching features associated with each of the replaceable ink
cont ai ne{y@idshddg receiving station for securing the replraeadhgiodk
container, thereby allowing fluid communication with the printhead. WO
02/ 118789(1 PCT/USU2/12.1U3 -3 Fig. 5is a receiving station shown in
isolation for receiving one or nore replaceable ink containers of the
present invention. Figs. 6 is a bottomplan view of a three-col or

repl aceabl e ink container of the presegt invention shown in isolation. Fig.
7 is a perspective view of a single colfor replaceable ink container of the
present invention. Fig. 8 is top plan view of.an.electrical storage

devi ce that W%al@ﬁeél@?'b"ﬁf‘*}”y “@gﬂ%@flgﬁr Paéalﬁ‘gf)rf Nk e }}l%eg@e &7"e %tn frnlﬁcal
contacts. FigranRidenbfbshigh seQumity Cinkldeicikn,dhiagiitoummtdS paidmeetérnipdjtim printing
systemof Fig. 10 1 shown connected to a host and which includes the

repl aceabl e teusk toenstngithepringgids it insdvesisaldy @é&aﬁe‘g@e\/&ﬂﬁﬁwoﬁﬁﬁ’?&rﬂo%l ectri cal
st orage devi | Qar: i r j . HorsS e wabih gfynam c
backpr essur esﬁ?kﬁast Eée&?tﬁégg%ﬁ?glsdﬁg& Og?@tﬂl %%ﬂgﬁﬁdgﬁt&fgﬁvenﬁl%n f o?ldgvar yi ng
amount s of inok-cempatide pdhterFdogporiehitsi s a f 1 ow di agram representing the net hod
of the prese L pveption fo #Sti ng an ink extraction rate fromthe

i nk cont ai ne¥=} oo exttactton characteristics and anount of ink
extracted from t IgheiaBfeceemhaprasnt ininiidh IsEDebSERE Bkl Ohtalder PHE PREFERRED
EMBODI MENT Fig. .1 is a perspective view,_of. one exenpl ary, enbhodiaent of a
printing sysl{r@Yffhl’é“g‘HB\%‘Wetﬁ)ﬁ”W@ Y8y Tgep ,EtBW)&gﬁ SY%%%{B eaqugr?ﬁ%east one
repl aceabl e dmln20loGQRit A8 prid roddhaviy dnnisk Mdabehtd Mseidehirewitly St at i on
14. Wth the repl aceable ink container 12 properly installed.into the

recei vi ntf poFhs replaceable jikicontaingr Beludeseninigimating sioefse 4Rs1oBEINE Bt aj ner 12
toat least Qng dothehioRhidth 38 inkAuadtr dkiiochiié BRBAGinGnlothe esponsi ve
to activation signals froma printer portion 18 to deposit ink on print
medi a. As i ninkjesprajting sestieni plbowsttheprint imedé eendroll i formpidongipibs prrvided 1ethe s

repl enished with 25 ink from.the in ' L2 ngec Fﬁmary

enbodi nent t%‘ep%rﬁ}%él%%%?né ?]lﬁlﬁprf:frgr]]?oge %grp;ojlg?&%]e%é? lgiuﬁ% tg'? on %4, and

i nkj et print igaeh bBscicEingfphinthode fion the pluelini ofprinampdeapesedivaaviikbieoved
relative to a_print nedia to acconplish printing. The printer portion 18
i ncl udesla n’é‘&i“&@?@?r@&ﬁ‘eaﬁ%’@fg\??‘ﬁﬂnﬁrhe print nedia 22. As the print nmedia
22 is steppefpibi HHCRPTION GRTHODRAWINGS Canni ng carri age 20 noves the
printhead 16 tefative to the print_ VD 02/ 11878)Q PCT/ US 1(2)/ 12-103 -4

medi a 22. The priFigekispae excawlargembadiment gEan ink it PYRHNgsY$tER ohent head 16 to

deposit ink present invention shown with a cover opened to show a plurality of replaceable ink

containers of the present invention.
20 Fig. 2 is a schematic representation of the inkjet printing system shown in
Fig. 1.
Flg 3 is a greatly enlarged perspective view of a portion of a scanning
carriage showing the replaceable ink containers of the present invention positioned in
a receiving station that provides fluid communication between the replaceable ink
25  containers and one or more printhead.
Fig. 4 is a side plan view of a portion of the scanning carriage showing
guiding and latching features associated with each of the replaceable ink container
and the receiving station for securing the replaceable ink container, thereby allowing

fluid communication with the printhead.



on print media 22 to thereby acconplish printing. The scanning carriage 20
is moved through the print zone on a scanning nechani smthat includes a

sl ide rody@éygpsophi ch the scanning carriage 20 slides as gdwuseanizng
carriage 20 noves through a scan axis. A positioning neans (not shown) is
used for precisely positioning the scanning carriage 20. In addition, a
paper advance nmechani sm (not shown) is used to step the print nedia 22
through the print zone as the scanning carriage 20 is noved al ong the scan
axis. Electrical signals are provided t,0 the scanning carriage 20 for
selectively activating the printhead 16 by neans of an 10 electrical |ink

such as a ribbon_cahl.e nk,j et rlntl syst.e 0. sh in Fig.l is
configured to red& Ve ? ’f‘?ﬁe’XlBﬁftﬁél%ﬁh‘lg fpﬁ%\a}u AT ggé ractf}lw(;n

char act er i strbgigeehble inlVedhiinetstd? tHePreskti@i@leniish. t he i nk container. These ink
extraction characteristics in_general vary with t ag IE%E of, th nk
contai ner 12. On&igsx@ms bettominiag vasy P%?ctfquT’?O]@h‘&PE’E‘E F?f‘t?“éeré? ckpressure

15 char act er sdiGn¥WntiBh EhoWh8n isBlstigent ai ner 12. As ink is extracted fromthe
ink container 12 the backpressure within the ink container 12 varies. This
back pressure vafigfilonpersifectivtvipy ofesingle edoryeriaceakle irkaeniames 6fdhgr i nt i ng
system 10, ca Sentm}(,ienggna variety of problenms for the printing system 10.
These probl E el tde™r educt i on of print quality due to excessive
backpressure, redigtsiioatapfplprview hacklgcaidabdtorhge devitaéhat i eddctrically i ngest i on

and i ncreased s ndi n he. i k container 12, to nane a few
probl ens. Oné€™d %‘%&Paé’ f@ﬁfé%‘ﬁ&f&#"‘i‘% htion is a nethod and apparatus for
storing ink extragtiopllarsabdneitic Slock diagfamt dTehe iglpjad peiatirgesyitak oﬁErgt ai ners
12. The extraction characteristics are used for

atin per a
par anet et® of shome cappagted o phpst prshwhieh inplydesi{pe IiSP]iaFﬁaglﬁgn %?Fg‘f makes use
of these eXtIIS&ﬁ‘hEaf&"ba&h@{ E}%dn&ﬁd éléctxtl&l &9&8@@&%@ for these char acteristics
to achi eve print quali | e nore %’extractlng ink fromthe ink
container 12. ForFigxi@riph @,prqswtath)e of btk Sﬁm@?@ hamichrekpxaspuge in think
characteristic, vari i iner 12 for a
gi ven ext r act ST gfﬁlelp etsagédé}léntéog\s{@t‘fa l{/l\? rf{' L%‘ %lfrlllgér(eé(ggg&gs ink is extracted
fromthe ink contHEpgnidris aﬂow'ﬂlr@raaf EGpEseming timuntet}mdmﬁ&emyesent\wenml(@mw( 1

PCT/ USll t f t.hi { { t th
printing ys?‘g?ﬁ“f%a? E&%gﬁacilgpléaqggorg@e lﬁféfon aﬁ‘%err gselflogvtlfeﬁgr?evglr !ssv\,;wgr e ©

backpr essur eghadceeridli@as kmb@s BF inkR@irdciedtfiven it irkndnaenf i nk within the ink
cont ai ner 12. Strandl ng of ink wthin the i nk cont ai @esul ts in ink
wast e, hi gheRETATREDRESCRIETION O IHLE PREFERRED EMBO] ing the waste 5
stream An el ectrypal 1s%tp@fsﬁ&%vg€1\é{v% ohéeﬁi%%}a%' Shiintdnt bf £aadtingf t he

repl aceabl e i nk cont al ners . The electrical storage device contains ink
ext raction i sfstnnil sh@wnrvethatS@QVftl @PQmé’hpféMqh&% %frleqs’b%edélé%@e ¥k cont ai ner

I nst ?gl af&{)nqglné}flzttllfh? is 1ﬁﬂ£l %?Ql‘e% gﬁﬁﬁgﬁ P, rW[’)ch réﬂﬁ&aﬁl@ﬁﬂcp“ nter
portlon OWs i nk extrac on” 1t tron O transferred between
the el ectri cablltanﬂrlagneopddyms@lla;hmtqmerqgcwmgepmporlﬂ,llolnlsmo‘tl@dlffmffhé hi gh
print qualit ) as _t.o he

repl aceabl e ¥‘?ﬂi‘acﬁﬁ %}(ﬁ%rftalﬁaﬁ?%gﬁ %Erlraﬁagnmmré %@%e %tnlﬂs‘?[ fghglrg% &I:’ltl ng

system 10 i ngk§desponsidgcoidier sigidlof-ombipeinter pcnfmrr Tatoi doposipecorf printg i nk
extraction rate for different arrBu ts in te@gél nk ontal ne@] 12. The
I

printing sysfmediaggsinets ejeried &ro ?B{Htﬂil%ﬂlﬁ’éﬁec?fg}t% P iSIEP 81'351'{68 W& ect a

proper extragii O iRtif Bagfctr@p. i nk remaining in the ink container 12. By
adj usting the ink extraction rate as ink fromthe ink container 12 is used

the printing systheeexesplarysrbogiienithesopleseable i cquir t hdF W& ont ai ner 12
W t hout i ncurf.tng 147 209 ln%,@ pr‘gﬁtfl%dtla(ﬁre[ga%\pédm a%}!éﬁﬁ@ clglagér 0t ik @led que of

*the present "Rvent 1'on I scusse n nore detail with respect to
Fi gs. 10-12. r8etiwsrie a print media 22 to accomplish printing. The printer portion 18 includes a

media tray for receiving the print media 22. As the print media 22 is stepped through

30  a print zone, the scanning carriage 20 moves the printhead 16 relative to the print



20 discussing this technique it will be helpful to first discuss the
printing system 10 in nore detail. Although the printing system 10 shown in
Fig. 1 nmgkfsdssfoof 1nk containers 12 which are nounted gipvbher88a8ni ng
carriage 20, the present invention is equally well suited for other types
of printing systemconfigurations. One such configuration 25 is one where
the repl aceable ink containers 12 are nounted off the scanning carriage 20.
Alternatively, the printhead 16 and the ink container 12 may be
incorporated into an integrated printing cartridge that is nmounted to the
scanning carriage 20. Finally, the prinfing system 10 may be used in a wi de
vari ety of applications, such as_facsim|e machines, . po | franking

machi nes, t éxedia & prhemripiey Perdion L@ seleghively é?tt‘{éte?@rer?ﬂl‘th%fgfe@atﬁﬁew}tmlﬁ ng
systems sul t(ﬁlbdrﬁtfn‘éflia_‘ﬁ@o!h&egy%Bﬁ}éﬁshﬁﬁﬁtigg!t door signage. WO 021R87890
PCT/ US02/12. 1113 -6 Fig. 2 is a sinplified schematic representation of the
i nkj et printing Siheseatning cerriagh0 ip moyechiirqualy B PrisiZo8ReNA SFRMUBEg. 1. Fig. 2
Is sinmplifi gxgccsl: nikih ltlt’d%h ot A1 R & &r\blﬂﬁmggcaﬁﬁnggﬁﬂgéétm_ﬁﬁ& Atf ngle ink
contai ner 12. e I nkjet pri n"%l ng system 10 of the present invention

i ncl udes % hescpuming @rridge 30 mdventhiBglamecat lagisi Akpositioting means 120t shgwohs | s

el uges. ¢ naSER Y BECCBFY SERBG e S aE GuRRsci dp A0ong plit REhedror 1 07 10

cont ai ner 12mpehapiekl(Yotisheantietked Bt dept thepit medr22pobgiothe hint zane &l ect ri cal
and fluidic coupling is establi s&gﬂﬂ bef ween t.he_i nk agontgli ner 12 %nd t he
printer portihescanping varEiagq 20 1§ movedAions thescar PosEericd sepEy PRIt he i nk
contai ner 12,k &cOnd3s é&&éﬂe@@%ﬁs@le&tﬂ%ly@’cﬁmﬁh?ﬁﬁ pkthedd 8 B) Bednsiocal coupl i ng
allows information to be passed between an electrical storage device 80
di sposedlbn ¢lpatri¢ahkinlesieh a$ maibboprabladdt he printer portion 18. The exchange
of information b . i i 2 i : tion 18 is
to ensure the opgltr’h\égﬁﬁgh&Eﬁntkrﬁgy%%??ﬁg@%@dﬁﬁ%ggf%ﬁ?ggp%iot%%%livgﬁg\ with the
i nk cont ai necbnwiiens 12 hdvingranphlacwattion charctesticathaioaryl Rith ndrletsyingbhi evi ng
hi gh 15 pring_ qualit nd reliabl.e operat.ion.of th ringi.ng. m 10. The
control | er 2§‘}<%8W6W8¥6@ﬁ%erl“fﬁ’f%§é?n C?‘%r‘?f’l%%?t%cs m_%en?rlaf;\has ‘év?&l (t)l*e%}Z%%%%hﬁat i on
bet ween the pikicBht@heP, thexdBplandnlt berattpl chaseabligicinkbakpeaureer 12, 1 n
addition, the controller 29 contrqls éh%ét r ansfer ?f i qhor tion between

3¢ Hg™ He!

the pri ntheagharasteisdc VHan g ipk gontaiper fkR ex ALt FPHER®ad to

sel ectively gepahikphddbur®Withinl (R inkB6HtaAner! 10 véfesa dUistbalipredsne vaamionol | er 29
controls the relative nmovenent of the printhead 16 and print media. The
control | er 28 noeproperhyscompansated feilin thepeintivgeystemdl. ¢8 leadhie A3PYSHEE t he
transfer of LojarTaL tﬂypl?ﬁhp@gﬁera G PldsObioBGms ¥l RErdRc@Rtbigriiost devi ce
such as a host conputer  (no own). In order to ensure the printing system
10 provi des kiaity duedbiekgessivealspekpressunps ieduction ofpsinthead reliabiityrdig éxaiary that the
operation.of.the contraller, 29 acc S f0 panbi | aceabl e i nk
cont ai ne?‘)lz“}gﬁgkoaﬁf’ H‘c\rfﬁafﬁﬁlisﬁm%[ﬁ%g ‘%ﬁ‘.ﬁ% (=El£e ‘?%?‘?‘?%ﬁ@? t%%h@%ggﬁfr ol ler 29
utilizes theppdlecaeters that are provided by the electrical storage device
80 to account for the particular replaceable. ink container 12.installed in
the printer porti8ne i@eftcﬁ’tfg}‘?é’ﬁ‘?sgmr‘%‘ﬁf‘té‘ﬁ’l léagﬁg’iogtapcgwpﬁﬁalsgﬁs%ornengﬁ%h qual ity
print i mages exirachh CHetdctel B &V tRGEH AR IdcbaBindedR! iThBdktrdctibror mat i on, for
exanmpl e, that can be stored in the electrical storage device, k80 associated
with the replchuedignstics #HR ugsdrierpdaingrpeigtion Paﬁ%fvfi&%réOFf%F BHRSEE FBseci fyi ng an
initial igk vk gffﬁt’ingas Gtk 18R akb e ¥ PINEER X BRGioh BKar&dHsabd B cogers@Bf | gurati on
information, juSt t ame a few. The particular information stored on the
el ectrical stforthege chsdteistisotornkieverhighanring qeaditewhitemenesulicoripgtingdrk st i cs
will be di SCKTssetgleiin Crnr)l{aﬁ’leg?} ail later. Fig. 3 is a perspective view of a
portion of t RN g carrrage 20 showi ng a pair of replaceabl e ink
contai ners 12 properéymiphsinaht ede ivhert ke inleediavtionghariactiissic vares vAth inkikj et
printhead 16 is_in, flui

d i cati ' h L vi hon 14, |
The 10 pref orp i BHbdER HeRonpRd g Breirree R Pk 11 Fi g 1

i ncl udes 3@y t r;hGQIsOks inRks SBAEERE REH tRAAk ontiing 12hThecrpaithte piopkrlyol ors and
a second ink container containing a single ink color. In this preferred

enbodi nent, the tri-color ink container contains cyan, nmagenta, and yell ow
i nks, and the single color ink container contains black ink for
acconplishing four-color printing. The replaceable ink 15 containers 12 can
be partitioned differently to contain fewer than three ink colors or nore
than three ink colors if nore are required. For exanple, in the case of

hi gh



-~

fidelity printing, frequently six or nore colors are used to acconplish
printing. The scanning carriage portion 20 shown in Fig. 3 is shown

f1 ui di calygysRephed to a single printhead 16 for sinpli cigemudoithe
preferred enbodi nent, four inkjet 20 printheads 16 are each fluidically
coupled to the receiving station 14. In this preferred enbodi nent, each of
the four printheads is fluidically coupled to each of the four col ored inks
contained in the replaceable ink containers. Thus, the cyan, magenta,

yel |l ow and bl ack printheads 16 are eacQ coupled to their corresponding
cyan, magenta, yellow and bl ack i nk suppl i es, respectl vely. O her
configurations, 25 whj .make ever p f,(ﬂ n ta%féto are al so
possi bl e. FEPTBKSAIIE! Or exﬁﬁ?tﬁpﬁag?fti%s 18§1r?pr518 1%?‘?’15 eah 806" B nt nor e
than one i nlexfdt ik etwovpnﬂmwehsywmwcxpresauﬂagmmeghpsurmhmgm fh6 strandidgl ow a
first ink color to be provided to a first grougwg ];‘I; nozzler? quf a second
i nk col or t oftik ‘ﬁkﬂé}w}tféﬂk gontaines 42 o pFangpg b Ik Witk thy dg saplaingl £ [sYe  second
group of i nklﬁ NEZFAES hithdd Bhant cdsfs% 5438 ahd §hd QY ik Butedidl thBkastgenner, a 30

single printhead 16 can be uséed print nore than one 1nk color allow ng
fewer than stew® 112/ 1187R911 PCT/ USOZ/ 12~03 -sfour printheads 16 to

acconplish four- coI Rf the
repl aceabl e i nk ?ft erlg%‘lfgg OJE q%gsswr”ﬂ%fﬁ@g%&&gﬂh\é@%n%&ag?lscussed in
nore detail osuntaiherseiD Elttic eleotriealgiordge dEancdncmntamshek exipcageaiimationk cont ai ners

12 includes a.l 30 fo t he r i nk..cont.ai 12 to the
recei ving st%t aFegﬁo Epalﬂ?&{aF @F%ﬁg%?"é‘ﬁ’ rﬁsﬁll?ethoél &S rliglcg%ﬁ Eenbodl ment
includes a sgk c&taik@V1D iR thdRintdr PoIoAGD aMWﬁnE@itfdﬂﬁ@Oiﬂﬂilﬂl@tldﬁﬁyblg features
(not shown) on the replaceable ink container 12. The ke%)ﬁr}g features on the

repl aceall e ransfogefbeivaer the slertrieal sigrage dp vise anddhqaipter port fRIFEEei vi ng
station 14 tg ﬁPﬁ q% ltltg% well s {O%Qﬁl@&q%lcﬁleﬂmf(eﬁﬁmtﬁh R the rdpfacsdEPat i bl e
with the recef ng 8¢t on . Fig. 4 is a side plan view of the

scanni ng car nﬂ{agmaxparm diﬁeirﬁfommmploﬁldﬁdg)thwrﬂm sy D isludss, eaRe portion
20 includes t k contai.n

recei ving st Fd’ﬁ Oﬁatl%hlélrfoe latmn ‘gg'\{@nﬁlﬁgﬁﬁlc dﬂa{c%gt%m%ﬁlg‘%gﬁﬁgoﬁn%et ween t he
repl aceabl e inkkn ﬂx@mﬂ&tdﬂeﬁneim aTlld: ﬁrhﬂn@sysrdnhﬁatdeﬂﬁesekﬁtrﬁ:d’t@nr epl aceabl e ink
container 12 includes a reservoir porti % ﬁ»@sﬁf ar . ogtlglllmnnl nﬁgthgn& or nore
quantitié3 ofharagferisiics tp pelech 2 BFoRPT @ ag}?Bd Fhasg o0 e”E cat or "Fepl aceabl e

i nk cont ai negoptdndias. B ra@ﬁstﬁ%ﬁﬁéﬂk%xﬂrd&lﬁo@mtﬁaalmﬂmm tmeamewmmmzmch
containing ink of a different color. In thlsni(lreferre enbodi nent, the

nonochr one r Bjsd decabitias sysiene bheaginpsp fully extach i frre BeiCBUBE Yoi r 34 for
contai ni ng i gky,gf u?cuﬁ‘ir@%ir@ol&ﬁé Qiih 118 Yrihtin r%)d}@ceﬂﬁ"l@f eflfeQé’chﬁﬂfQ@Gf e plesent he

reservoir 34 has capiilary storage ne not shown) disposed therein.

The capil | ar wvsmtmnagﬁ bewlisbessed iy rrepr@éqt@h\yltlms(mié torfags: her13uBEioES ent
capillarihy t gagoypi r 34
during i gé }%%uﬁgé Sr{é’%\}iﬁ% tp‘%m\ﬁ%%lpﬁﬂlfoc%ﬁ%?%gsr&é gmltﬁdc%%y?he printing
system 10. Tlmosedma:ﬂ Ilary force must be sufficiently great to prevent ink

| eakage fromthe i reservoir 34 yer a d i nmrent al

condi ti ons such aé%%‘}%gé‘?ea}%rwl& Etvr‘?&“}ﬂ’ €5 3&"? & ié\q%aﬁm\égers u?é ¥ 18% fmﬁ{h&p

capillarity qb whith fcpbhdted oh e sdaging Samgefzome ptesdenb inventidnris equiallyni t h| n the

ink reservoir 34 for_ all orlentatlons of tqt]{& fqervmr as well as a
lgP‘i‘i‘RO‘Fo

reasonabl e ansiseitesoseBendyres o EHing Sy ¢ ngiSHe CORHSU e i ence

duri ng nogmals fandtdde re-i;rh%ed%'leelflﬁﬁ&ﬁgn&@m Arb HoMiniSl Off A chRITpdartiage 2 net wor k
of heat bonded 30 pol ynme bers described in US Patent Applicatjon

entitled "I nIZORéétem@quy,ft@rprmﬂwad ¢ @dithoink pemtaioary 2paspy e inagupratl§dIRiy - g
Inljet Print %B %%r&t% Erefl){tlrggﬁ dge! oA S QAedd tb@({i s@ihngétcgﬁﬁtrge 20, FirdlRY. seri al

nunber 091 43 Fhe assi gnee of present invention and
i ncor por at ed thepraiting bystmﬂ@meynbeused)rmevvtdﬂe!anﬁk Of:@rli’llaatweﬁ? such aj facpmdper | y

'l ed h
T di cal 1y dooRepgr e Re FiPibdetde ph i ASPE MR R AR o 5 6

Upon act i3jeat ipgintid sylsteens Bhitdbldfepgke 1B dispiays and oeqdemrts@ﬂlager omthe ejection




portion 3 8 producing a negative gauge pressure, sonetines referred to as
backpressure, within the printhead 16. Gauge pressure is the pressure
measur edywi §dispsdphe i nk container relative to atnospheri cpesgueas This
negative gauge 10 pressure within the printhead 16 is sufficient to
overcone the capillary force resulting fromthe capillary nenber disposed
within the ink reservoir 34. Ink is drawn by this backpressure fromthe
repl aceabl e ink container 12 to the printhead 16. In this manner, the
printhead 16 is replenished with ink p_r6(_)vi ded by the replaceabl e ink
container 12. 15 The fluid interconnect 36 is preferably an upstanding ink
pi pe that extends. upwardly._.into. the, i nk contai 12. and downwardly to the
i nkj et printhead Fi%'.%ISrP.ém%’ilﬁ?%Scilﬂ?%‘rcém‘i#&?{‘%&ﬁ@e %@8&%‘“&?‘%&( %lfng(} mplified
in Fig. 4. |gidigeRhehosdiod siemadiFient Figt hi sihplifibdithilRpteannsagle 36 is a
mani fold that allows for offset in the positioning of the printheads 16

al ong t he scintherd $6 cennepteblp agnebiik ont#erdeli nt head 16 20 to be pl aced

of fset fromthe cgLr i I | ol B8 AeskiZe printert he
preferred enbodi rrjglﬁtufaa%&@%%y&i@@n@g@g@ﬁ%&@K%‘%gggﬁgﬁlgs int% the reservoir
34 to conpr essticthks aaphd inkcyntareeriidr whithiscenfjgurest taibpgecaivedby B PEReT ncr eased
capillarity adjacent.,the fluid i r C - T i i.ncr eased
capillarity I?Oéh?f’sﬁ{']oﬂﬁrpé i H?(rg %\?\%ﬁ%ﬁ? %gﬁ? @&%gprln{rgl@ea?égﬁﬂc'leggbngél,lért her eby

al | owi ng i nk2d, owfth aw ihib tanttgiter tt D eropbily msefed inid Greqointzeportid® 18,ant he pri nt head

16. The replaceable jnk container 12 furfher includes a i de .f eature 40,
an engagenentleqiacs W‘LH‘&% CaulﬁJ’é“ﬁbsl eétaﬁlﬁfShﬁégetgeTnatﬁ%Wﬁfcg&tﬁﬂ?lg%ﬁtt fat all ow t he
i nk cont ai negrigte doRlidael sl Mhe bRk doﬁ%lﬁlgtaﬁwwﬁ REaiovédgitiah aeiitincohthitep 12Chi eve
reliable fluid interconnection with the printhead i116 as_wel]. as form

rel i abl el@®| etotheipearidadie Sredsinthierd s sleqsisy comlmnglipws Ermateeio bRk

contai ner 12 I I : drl12 and

PCT/ usoz112~{’%gbq-b%g§°|eﬁgﬁrefeé%@%§ﬁgg§ AL di?#%&“ﬁ%i?%%ﬁﬁqe 2580 46, an
engagenent f gapriner g@tiemts. aTHezxctangnefdnformaiton betear thedk contpéneyld ¢ rai | 46

cooperates w.th .the ide,rail_en e . did ceabl e

i nk cont ai ne efgn{éBp(gﬁp&IiS {Sﬁ%eqsﬁ]i?qg%?ﬂ%%%%%ﬁ%Bllrlﬁtf épotrﬂ@ %%]gg?wgl%st ation
14. Once t hewitdpleatle afltinddnkitlio thie atpieeablink sortailneryl 2ithaent llicving bighhe
receiving_ station 14, the engagenpent. feature 42 sociated with the

r epl aceagﬁe PW%@W&P&@@@E‘S@% Be DHYMESYERT Peat ure 48 associated with
the receiving st athddbnkdiler329CanidnBGtiRr fhird@ktcotinéls e tandfeadinfgrmentidn of t he

repl aceabl e i nk container 12 to the receiving station 41131 n%he i nklé?cont ai ner
12 i's then pbewsenthesripRapatierol Lomiicderlacsadls il @niings i gnrigiipes |

associ ated Wt h §0e g &aEbY kkdrab&esdah foRfhibd bbebh thd pliahedd wRgagrment
feature 50 associated with the receiving station 14 engages a hook feature
54 associ at edonsiollar 2hfer heitvetingtberénthed ta sslestivaly dengsibkiengwigt Bedid-rlgj | i ng end
of the i cont.ai ngr. 12 t | VI ' nthsadtiBengooper ati on
of the fggtu?gég%nn {RENITR) er%gg?rgf%%gbe}f%g\\/’mé{nﬁ%rﬁ%t eg% I?%s ass_ogi ated with
the recei vi ngristasdianThedohinaiter 29 bavorps eitionahieetidng suchasl conimeding dral

interfaci bet 1t 5 I bl.e. i nk ' i vi
Slation 14 FRERGRGHOTHGOL AR R CaR e et hara Lot S ARt Rl S0 /TP

W th respect ybQ chingutedinofdhgwnp is a front perspective view of the ink
container receiving station 14 shown in i ?gl at itﬂ%n . The .receivin ls%ati on 14
shown in Fig. 5 i HEPUEES eBsUfoihe PHREIRSY ey 18 Brovisies pigh apalith §agh® T4 ™ ont ai ner
12 cont aifi ng,dieS |t RO eds i 150 LR opaflorPotltid conbitér 28 @cddaits 36 theaparticttei vi ng an
i nk contalner having threé seg{tr ate ink colors contained therein. _In this

preferred entsepliosshie inkideatainenBcinstalind vHyn the PHuerparden 1. rdsIcautenlist ¥ i nk

cont ai ner 12 gapl )i DSy ko T8 o} IR cldlichOURERRIE BOR) deBme

- repl aceabl e ik~ Cont‘ali ner contai ni ng cyan,. nagenta, an | ow i nks, each
partitioned ifofthe partieyiaraplecentds arkwontaines t2hinstalidddn ihelprigisnpeitioe 8 2. The
receiving station 14 as wel|l as the .25 repl ace Nk container 12 can

* have ot her aretnﬁﬁﬁé‘ﬁl?@hlf:é’p%rf‘tmd’aafg eg%‘realﬂgh %ﬂ#y&rmﬁr{&age%ii ng i nk containers
containing different nunbers of distinct inks contained therein. In

addi tion, the nunmber of receiving bays 56 and 58 for the receiving station
14 can be other than twd. For exanple, a receiving station 14 can have four
separate bays for receiving four separate nonochrome ink containers 12 with
each ink 30 container containing a separate ink color to acconplish
four-col or printing. V1' O 02/1187890 PCT/ USU2/12~113 -11



Each bay 56 and 58 of the receiving station 14 include an aperture 60 for
recei ving each of the upright fluid interconnects 36 that extend
theret hr Quphos?deg fluid interconnect 36 is a fluid inlet dayudodk2409 exit a
corresponding fluid outlet associated with the ink container 12. An

el ectrical interconnect 62 is also included in each receiving bay 56 and
58. The electrical interconnect 62 includes a plurality of electrical
contacts 64. In the preferred enbodi nent, the electrical contacts 64 are an
arrangenment of four spring-|oaded el ec_t7_ri cal contacts with proper
installation of the replaceable ink container 12 into the correspondi ng bay
of the receiving station 14. Proper engagenen i th.each. of. the el ectrical
connectors 62 and‘dgfiep ”ilff'l?f”éart‘é’Bﬁﬁ’éW’?p%O&% aﬂhg\f%ﬁ’g Hé@]?ﬁlﬁcﬁrlgﬂed ina
reliabl e manpgise dEMiRe S0h6cisted Wih e replepasek emntghétigreas idindof the f1 uid
interconnects wthin each bay 56 and 58 engage.the corre(sﬂrg(ondi n% gui de
feature 40 dnfoEnatipaspedilywegn mita mkolpRsn f SFTHEY Nk oluneRnd d ©REIhHK

contai ner | r!lb%oﬁﬁ&rét%ﬁhféhﬂﬂioﬁ,tj%t't@ﬁhmevéy‘@@/. trie phiikuiSOnfoph ARk sboded s fUl Iy
inserted into the receiving station 14, the engagenent features 48 15

di sposed Son a thaclketuied] stogge déviecHd thas eadates tagxisachion erracieristiegsayl behe
correspondin enggg{\t‘arrerét tf%"‘ile'f ures 42 shown in Fig. 3 on the ink container
12: The enga(g%%s gy L?F@% 48 are di sposed on either side of the

el ectrical interannesh pgpectivediias bhppantand tXcannily @stiage 2@ sfovepgang i s

di sposed within the recejving statjon 14. Figs.. is a.bottomplan view of
the repl aced¥iT@fTeacent Bicqaees i# p@ﬁglydpgglgeﬁtm gﬁ TRRFU R ST 1?‘hg‘n

repl aceabl e jhik: 58MlAl 161 it Auidtompii8RatbnRAt thefeceiuingatatby 1Qri@jtect i ng gui de
rail engagenent features 40. In the preferred enbqodinent, each of these

gui de rald  emgfagedembodipent heinkisoriaking Atriesut WEiodmyn i & 1EHY0E%R Fon

or t hogonal t o, REY gl '1%1‘@81t1igingfthréer§% {1‘395@&%@)‘94 Sd d¥ecaRibieddRinet 2. The
engagenent features 42 exten utvvar](jj y froma front surface or |eading
edge of the donteirdomit single inkRlor Thehis pepdeyredembodigniufhedri@sloamkar e di sposed on
either side of an electrical interf 4. i x a bottom
surface 76 of°"{HE" F¥ ?lg%ggﬁ’lnéa%e% ’aggﬁ?lg}zvnlélrﬁg%ﬁﬁﬁglggﬁﬁg%? ﬁ}kggﬁﬁ-{ngrt erface 74
i ncl udes a pédataadsiviackafik fol eabmplishingdontcattr pridid)g. iihe hepdaredbloikt he el ectri cal
contacts 78 electrically connected. to an el ectrical, st.orage device 80.
Opposi t et heCqnEaRfrhty ede partifigned diffstently o, confayn .erhﬁggw?eaﬁﬁfﬂﬁrsé’ﬁd 82 of
the 30 repl aggalth& thik iGQMcé Tetord@e tdaghaid Gor thenplqiciie taaiobhigh 30 havi ng an
engagenent hook WO 0211187890 PCT/ USQ2/12~(13 -12 54, The |atch feature
30 i s formediidflitaprinsig) frementleiderneare coiprs af WFd GRSCImRsh BERHEt eat ure to
extend outwardly 'f'ﬂe%&nﬂ% dabrBlst pAHoRIEbRAN P, SKlaadh NGidlcBR, aRgragement
feature outwardly toward the correspondi ng engagenent feature associated
with the rectiasimgle ptinthdadn 6 for sinpdicitheln)the praferredpmbodimentsfopiniielessed

i nwar dl y,t owar. e.traili . ; A g‘?&; 8X6h s @ bi asing
force ou%warﬁﬁngh%aﬁs égrsggreg%hg%éﬁgﬁl?gg?%éeﬂg%%gﬁgn eartltufe 54 remains in
engagenent Wpiteferted embodimestpexct iofihe dovg agehends isffbadically coaplediosethaafdls wi th t he
receiving stati on 1ﬁ.to sec.ur(ﬁ tfge_ ilnk @on ai n{s{ %LZ ”[ihn§ ]etchgn recei ving
station 14. colarsfl dnks pprang R REIEPATRRE MIFORPEE™S AU IS Keys 84 di sposed
on the trail ifgentd yensly 8fd Biie priapleakasiceatinéouprataihsie cotpoibig keys are
preferably disposed on either side of the latch 30 toward.the bottom

de h
surface 76 ofFYANBRgERH delloxnind black mksypRlichdpspedively, OREL vantienraliohty ot her wi t h

keying feat upes32.1@Msd oW &Rt tih36irOfte ddo pbs3iv®S, T0t exapRi)Gidr e the ink
container 12 is inserted in the correct bay 56 and 58 in the receiving
station 14. printheadi 16 can be condigkesy o wint aeer thireonedp plorkyarencdls 32 ensure that
the 15 repl a%&r%%%n%ﬁl%p?ﬁ&%?d fbetlé).a%gwﬁ(ﬁ[r.‘stt HxB10r Hod RHiddBroGqRZEdUBl € both in
-color and in“chemstry “or conpatibility wth the corresponding receiving
bay 56 and 58f iskinbiziesdnd asemed irikreglos teetteippovided. to Tisecond gwbip opisk npasies44

di d : f 86.. Ll | f bl e ink
Contai ner 12 iR R o R iRr A APEsLEt B ol 1 B8 ABMEE°0 Do

grasped ap t RpgleRinkticad 1@etgode8idedbiptift thars ettah efe inkicolot Akovappfeapr that e bay of
t he




receiving station 14. The ink container 12 includes apertures 88 disposed
on the bottom surface 76 of the replaceable ink container 12. The apertures
88 al | owmpid @, dsbdehd i nterconnect 36 to extend through the w@seswabsn334 to
engage the capillary nenber disposed therein. 25 In the case of the
tri-color replaceable ink container 12, there are three fluid outlets 88,
with each fluid outlet corresponding to a different ink color. In the case
of the tricolor chanber, each of three fluid interconnects 36 extend into
each of the fluid outlets 88 to provide_ fluid comunication between each

i nk chanber and the corresponding print head for that ink col or. V1' O

(12/(187891 PCT/ ig..7.i.S.a perspe ti

nmonochr ome | P PEY ‘F%ffr}é fo ﬁ‘&?gfnp‘lsg‘rfﬁﬂgcf%of PFIRURE ¢ gﬁﬁ)lll n a}ﬁ?Rée/t{’vrgréll)}{ne%élhr one bay
56 in ther %@ﬁie‘féﬂébeﬁﬁl@ﬁﬂl%ntlﬂiel%hﬁl\éﬂd {he pﬁhtgeacﬁ6 wWilliebe ritse o bd mnmore Nk
container showmn in Fig. 7_is simlar to the tri-color ink container shown
in Figs. 6 élﬁ@émlﬂkrﬁ%{wdﬂﬂﬂ % single fluid outlet 88 is provided in the
bottom surface 7@ac1¥£ﬁhmﬁﬁeéaﬁfem sRRiRECBhQuid K I8N @IRscudZ; BNt ai NS a
single ink color and therefore receives only a single correspondlng fluid
i nt er condectre@&ehlde ingraoviattienty torike eeadving Halidnnld. doaresriving siepiop &4 thhe

corr espondl refene%gﬁgodlf blg mc@u&ie &t 9f 1?&37& Fft}ﬁmn?err&@@ltwc&‘i‘és%ncﬁ@e

el ectri cal dde “devi ce ef 8ctri cont act . I'n one preferred
enbodi nent , ktepﬁgééaa&bsr(motadhownmageredkaveabb ig0coptrinen d2t Blee kdyinstieaterad cont act s

are rmunted on . a s ate8 . h of .t
el ectricall )P%B%WB%P%‘% &K £ néelrzgfr}i?rﬁcélwngtﬂg ggeg%éfslhc?gg%%é% atléﬁof t he
el ectrical conbagduse thét théreplabibleiifieddnyaiies 02 Btcethphtidewith die redehvitg by t he

substrate 85. In one preferred enbodi nent, the electrical storage device 80
is a semGoraigpdf menory that is nounted to the substrate 85. In the

preferred enbOd' rﬁ%%lsﬁgﬁe }an %fé%f&lﬂetsgalﬁﬁlg'oﬁnﬁ%@ﬁ&hﬁﬁbwslmfmﬂlgt 9 the ink

cont ai ner In one preferred enbodi ment, there are four electrical
contacts 78 Tl&pspmmgqangagepmtla@%mbldesﬁb%\@k copiaing Gusheve 8rRedt i ons as wel |

as cl ock and. %alﬁﬁ% 1ﬂt§r€ﬁ'ele[gex ne sat L Ds@r h]ezl%B%QJtabtl Pﬁn% aplaassakhRatidk cont ai ner

12 into the i on® esta sheés electrical connection between
the electri clﬁtwmnhmplaﬁshbteﬁnltmtmﬂcm midtigepxtilah¢adri614 and 20 the electrical

contacts, 78, on U1 ShLSCRERLS s PNELASE o LR AR O

appl i ed 1 the el erred et ween

the printingoRQY hidedquaBtiBedhf ifke I+ eRlppsteradal embotitenn teatirelor tplaatable r at e
est abl i shed gié the clock signal. It is critical that e]ectr.i.ca nnecti on

l
bet ween t he WKicpatainenkhap Hﬁeel%PaJ?‘Fﬂ lrt‘%n%weabfémwsf Gaeh ERFIIPR Ik 0?2 f or med

by el ectrical 4GRLACHS:. G4 1A HeftBed EfARESMH MR HondeBrodfe rkslieeaifls ikt ance
connections to ensure reliable data transfer. If the electrical contacts 64

and 78 fail cmltq@mem\l?-d%a an31@w~ﬁ@§rV§tréﬁé@ coptaming inoat 2 1pEAcS a may not be
proper| y%& r anSf erfn? rgferrg?gmgtﬁi? R@ergcgf i#%%@aﬁ[laﬂyr&%ﬁ&%@&lﬂm

Ther ef or is cr| [ ow resi stancé connection i s nade
bet ween t he (nmkskmmmbd1sp®edmreandrheh@1bwﬁtoraggnpmbﬁleﬁPSDB)u’é gemhefur e proper

operation of hgvrllr?g &rfﬁc%r{t rclgplﬁa)ﬁ%9 &\)nr]et]a% ink to prevent ink leakage from the reservoir 34

during insertion and removal of the ink container 12 from the printing system 10.
This capillary force must be sufficiently great to prevent ink leakage from the ink

25 reservoir 34 over a wide variety of environmental conditions such as temperature and
pressure changes. In addition, the capillarity of the capillary member is sufficient to
retain ink within the ink reservoir 34 for all orientations of the ink reservoir as well as
a reasonable amount of shock and vibration the ink container may experience during
normal handling. The preferred capillary storage member is a _network of heat bonded

30  polymer fibers described in US Patent Application entitled “Ink Reservoir for an



WO 112/08789f1 PCT/US02/12.~03 -14 Fig. 9 represents a bl ock diagram of the
printing system 10 of the present invention shown connected to an

i nf or mat LW SRMe or host conputer 90. The host conput erp&Pusod/1siewn
connected to a display device 50. The host 90 can be a variety of

i nformati on sources such as a personal conputer, work station, or server to
name a few, that provides inage information to the controller 29 by way of
a data link 94. The data link 94 may be any one of a variety of
conventional data links such as an elegfrical lint: or an infrared link for
transferring informati on between the host 90 and the printing system 10.
The i nk contai.neg .12, shown in, Ei j I i rage device
80 10 and tHrse ey HaHRAsulisdhe du? RE 8T B terfPhunitep P00

cont ai ner 120943000 a3sifhegd3o the.assifnea opthe pesdny inversieomtand incntporatddeneteiri - col or
receiving ba%, 58 fluid communication is established between each of the
separate in Jﬁ%ﬁné% or chanbers and one or nore inkjet printheads 16. The

controller 29 is @c8@lelih€adntdin 0P ReréRdy istdlloeitd BetédeBalg stdtion age devi ces
80 15 associated with each of the printhead 16 and the ink container 12. In

addi ti on,5 t HBe ibror@iner}? ip Guidically eeupigdda fhepripthpmbta BaVeRtdus i nt er

mechani sm 9 ' i{IRdh B ARRSId 1620€ SOUQEEMm e diBuFar ri age
20. The conﬁpigﬁogr&gg&%{i@yggﬁgég %lg?amaters ané%nforn&l}t}i grﬁtﬁ pr(())lvi ded by

t he host 90, partie Ieproducigt egatoeigatgsdressurk, sometimeseeteond i aver 12 and nenory
80 associated with the. pri.nthead t | i .0t The host
conput er 90et61|p F%@?’Wﬁ&ﬁéhecpég@]re?% Q'oﬁaul%%ﬁ%rg%ﬁ ?El}]e%agﬁs??ﬂﬁ%ég %dta to the
printing syswiiiin 1Kk ifiotorftanidrirelgivienagemspinrip presduraretiiieneghtiveagddge | on, t he host
conputer 90 provides.variou rameters for controlling operatian of the
pri nti ng!Gy k&Y ‘ﬁ%&‘éﬁr‘}@e‘{)‘@& lﬁ?ﬁfﬁ?}e?té% PYFEH™S tﬁe ﬁarpp%’ﬂ'e Orcc%ﬁﬁuﬁg]lg sof t war e
typically refghii@tabRlardm@iber @Bposed withindhd MR Feservbin 391 Tkfis hawabgttie t he

printing system 10 provi des the highest qual.i t¥ images. it s npecessary that
the operati obpckipressyee feqsm the senlescabiomk sppainerai2do tsrPrinlisad L+ fttisar

repl aceabl e | L 60 18 14 B AHe8 it iDbByHAEOPHLE R RGbiiak em 10. 1t i s
the electri chlgl!tﬁloeg’gg%m eviace éole@hat e'i S 1aslso)l():i gt ed ﬁht h 1jtlaach repl aceabl e i nk
cont ai ner 12cankmmerp2ovi des paraneters particular to the replaceable ink
container,.12 that.allo VO 11 ), 2 . - he
controll «i:? 29 to F{Jlfe’lfhlé\%tetl%oé@eecjféé}s :rregfg%?%jaflc@%én&s&uﬁéé%ﬁggg%ﬁa%d% operation
of the printimearalysntemhelifk eomhinand 2ieed dovgiwagdliptd thy inhyet ptinthemddés Théi g. 10 i s

a representatiqn of backpr.essure nj t ude .wit.hi tllin%ri nk contai ner 12
versus ext r abVddntPieRIeFloHh 1 H@eraz%gﬁmlfﬁs? 8 %5[8 RESHFe or gauge
pressure 5 t%ﬁ%ocjilﬁer&htﬁ%aidﬁnt@cﬁnne&@6ii§a&aﬂﬁ@atﬁa\llﬁlld@\l‘s&B&bﬁsﬁt ibzhbatlise this
pressure i s bel ow at nospheric pressure. For sinplicity, the C ssure
elfating afie

within the i ARsTmiReATasPringhepdplbeadongitiarear a4s, ey liaw g haRntifad fegat i ve
of the 994 9 ARl Bfrsdt rofi the cobRsBoRBinD RGHREAIS Ik RontBin&PRC T ied i n i nches
of water and t extracted ink is specified in cubic centineters of ink. In
general , as prekeried eappdimente thefflughinterrenpask3 comends e thepeserva 34 & backpr essur e
or gauge pre e. W.thi i i i A, becone nore
negati ve. | mrap tErdhe (el Bk, GRBoRREHAe, b eg AR, 20 To,
stati c bacl cpdjesatihe flusl inepoaserice dhixregion vEind8ased damlardyicoddiackayw essure is
represented by curve 100.. As backpressure w thi.n the ipk c pper 12

i ncr eases, tﬁﬁ‘tw’?ﬁg%%ei g‘é}dg]teéﬁ?né‘aégpg ' eadpl)gPNimrﬁanﬁEeOa@O%gu?ugﬁggseanggdecrease.

Once t he 2bac kpéressidt3oree drpeiathdadlts. maxi mnum oper ati ng backpressure as
represented by curve 102 further increases | ack sure will reduce
print quality. PriThtreglassableynk ?W%&%g‘r@@%ﬁagges&gu%%t%rfgg’ Xari ation
which, if sufficbaBl iGaRe 48 RS U BnPATaRY tfedn T8 S tHAF allRWARE Bik@Oht@nenUE i N
‘the printed image. In addition to loss of print quality, damage to the
print head 16 13smboimsertediifto thegeqsiving Sisian 14 60 nbievardighle dhid igigrerdtigtithder hi gh
backpressure {5 I i : air

i ngestion or “@ﬁgﬁ%ﬂ‘ﬁg‘%’ﬁéggs g'gféﬁst %Hrl %ﬁ%gl%ﬁfgﬁ %%%}%fgtﬁg%&ﬁlegq%ri nt head
16. The t3@chné¢pjaceatsié inklventpmesErandithmseatningcarraige @hs t he backpressure within
the ink container to be maintai ned bel ow t he maxi mnum oper ati onal
backpressure to prevent degradation in print quality, prevent danage to the
printhead 16 and allow ink to be 25 nore fully extracted fromthe ink
contai ner 12. Before discussing details of the present invention, it wll
be hel pful to first discuss the static and dynam c backpressure conponents,
each of which contribute to a reduction of print quality. Static
backpressure is a backpressure or gauge pressure within the ink container
12 that exists when ink is not being extracted fromthe ink container 12. A
30 static backpressure or steady state backpressure exists in the ink

T ]



WO (12/(1878911 PCT/US02/12.1(13 -16 the printing system 10 i s not
printing. This static backpressure conponent results fromthe capillarity
of a cap“ldn%r,%@,;,orage menber within the ink container 1Z%cTii@2G84e! | ary
storage nmenber 1 n a preferred enbodinent is a network of fibers that forns
a self sustaining structure. These network of fibers define spacings or
gaps between 5 the fibers, which forma tortuous interstitial path. This
interstitial path is formed to have excellent capillarity properties for
retaining ink within the capillary stajgge nenber. In one exenplary

enbodi ment, the static backpressure increases fromtwo inches to
apprOX|nater Si %.1.nc r ortuous
interstitial pat )F‘irh\?\nrffclgwm ];tlaél\l\%ggl{ © ﬁeé é&éraﬁﬁg a%(r\?%gi&e&i@r%%ﬂgng exenpl ary
enbodi nent, dnlie lae}pedghg&nyensfearuaagﬂ) rmmgmrde raalztﬁ dmnparﬂeqawnleme ghidbeail havi ng a
pol ypropyl ene core ter et hyl ene terephthal ate sheath
material . THA245MeR ’E‘Fe tan it é?pl °§alé eBfagey ﬁtﬂﬁf”éie%lﬁ 15 po rxlta|1peﬁ S.

Pat ent  Appl i LahioQRe @Bél’vﬁ%gﬂtloﬂ K 08 ele\teplhcekisl irfitoht@lhed EY is Riliynt er

At t orney Docket . 10991407, filed October 29, 1999 to David Q sen,
Jeffrey Pew, m%?ﬁ‘dd B i rassivang siigh dbrihe ensaseniest A L2ostariatdadfifhise of the
present inv resented by
curve 100 |%PIE%B16TIE€$@?SUW ﬁ%&%&%%ﬁgnﬁ%&ﬂ%ﬁ%ﬁ%&&?@ﬁh&ﬁ@resul ts from
i nk ext ract i eeeiving statidrel 4, sdcutingn fioniend ara leadingend af¢hegeplecepbloimkcur ve 100 at
a constant extract a cypi of ink from
the ink cont&rier: igpo t%'#e%%lgmﬁgt%%ls%r@leﬁﬁgéogg%%gﬁ%%%\ﬂ%ﬁ#%agreaS| ng
amount s of i ddwnsvakd aaloagrdss a)ﬁprtng ®iaking nembens nesociated Wilttethd yevaiving

backpressure conpaonen ends to be _high t han tatic.backpressure
conponent? ast ?‘tlé’ﬁrléé'é‘ﬂt %ltﬂtcgfn%%ﬂ}@ité%mgﬁ'ﬁ@aﬁ%%ﬁé‘éﬁ}b Iff)‘iﬁé"é%ﬂﬁ%aégﬁg%ponent is
a function ofyoReds@3losk Aafee S@asgcmtwlﬁﬂﬁé 18k Bdmben Bo id@fmrte h®adkiuous
capillary ink path within the capi st orage nenp nore ink is
extracted frerfailing edsit meamlycogtaawab%tozge RGBS Statl%”cébiﬂthlmpeﬁﬁt% in which
| nk nust 11 oy 0 1é§)8tnrtl?§lrnﬁgorft§1ﬁ)éplb Q@thstﬁé)feﬁg{%s DREhekd WadR QiR ease.
This increase In the extraction path tends to increase the backpressure

Wi thin the istitianodtthitnlow pRoperinseatianomd tfenstionsk intesfring hetvgerthof 1 cubi c
oot et 4, DRI Ay Sl 550 bl BB PPl AhbBaiinaT 0,
backpressur ewﬂ%W\bemsap@H@lxmmtchtayl wth resprico Eigndi meters is WO 02/ 11 87890
PCT/ US02/ 12~03 - 17, ei cted fromthe éf%( @Eﬁgﬁ? ner 12.. F rtt h;r extraction
of ink from the ifig THAIEAHRYSPESVGNIBHY B 'fuﬂffﬁ\e%‘@?%”l?ﬁ _
backpr essur egiwntil §ofXibh.aChd RE:iViAE Qatith 11 sEoWoh fr FiEIT ihéTedRa rix@bclivbmeit € Wi | |
result in loss of print quality. The technique, of t he Fresent |nvent|on

al lows the eREsHHclor Eseixing Apdkeonaipi i qoataing Adrele Blgajonand ¢ Fecaigrk
extracti g I ghesd @y Re&YRBbn Wo%in%a‘?fngttfﬁ%e Ehrphx%e' i8S eoihindll beyond the
maxi mum oper at’i onal backpressure. In the exenplary enbodi nent, the
extraction rgewin. sinteig preéaret eompdimenthihe meapehrerae by S9arcainenarlacerbleos cubi c
centi rreters t he i nk
cont ai mer - 12 eoellt £ it aclfic'uly B EIPBly SeATH Bk 12 TG,

t he maxi rrum oqn&ena&rl con@inirgaylup megenis, end gglossieky, eathipprtitionsdinbG sepRate s not

hed unti | t t t df t he ink
contai ner 12T BySR G FReRRE o dbF bl e b e FROR G (e

cont ai nens 12 eppicedtle AUdbithiaaal2 canlbive oﬂeﬂhﬂrmexﬁéxas off baiys B6 aasslfer ext r act ed
fromthe ink container 12 as repres nted t he glffer nce betageen t he ink
extract ed at recoWing jpf eorndaipars sRVfAFHRS ‘%éfpreﬁi bers O gistipgd 1 I?o%t?(‘P? cted at an

i nk extracti ré1ﬁ‘t fl"l AAitibn GHOh G158 B de BB} i8S §ayl§$5 aﬁ@SS‘Tfo?H{eQ‘ecem% datiohact i on
-rate of ink omthe ink container 12 is directly related to the print rate
of the print lﬁéadbei@herAharﬁwpefyr pmplechisrejuias staten Hecandave fow seeditfee t he
print rate o Behe® Bt ERR KON rate from
the ink cont fgﬁ)%]s'}%r ﬁéloﬁ]ﬁgcggge tec eLrlngrfjoggr%lrnﬁgﬂycng gneef‘ectl ng a pdrklont node from
a vari et B0of cdnthiher @ntairimg a¢eparate ink color to accomplish four-color printing,




20 nodes. Each of the print nodes is configured to have a different rate of
ink extraction. In this manner, the print node or extraction rate is

sel ect edwhpeads@p the ink extraction characteristics of thgmE/usk/1go8tai ner
12. For exanple, one print node is printing with a pause for a selected
period of tinme during the printing of each print swath. This pause in
printing tends to reduce 25 the average rate of ink extraction fromthe ink
container 12 during the print swath. Additional print nodes can be added

t he each have a different selected peripd of time in which printing is
paused. Alternatively, the print node can activate only a subset of the
avai | abl e nozzl e ) [ : ' | al pass
print node mhereliﬁagl?lgt}%fgaﬁgw%ﬁ?ﬁ%m% zsﬁte{grb})ﬁ{ntbﬂge ﬁ%ﬁ?hlﬁgg(@TG are

oper at ed i n reosivisgieack sSthe epypes Sei igercoimects 39\haf o2an| tBFSBEUBICTIGS( 12/ 12-4() 3

-18 sane print swath. A conplete. print. swath is printed. t half the ink

extraction rf{@i’t‘%‘“gé?coém%“itagllsgy %ﬂégﬂ%lﬁ?rﬁ?}f %ge)‘]tﬁ C%?Sgﬂmglf% fﬂ{‘ﬁg‘t‘t%??i nt nozzl es

alr Ie oper at( eChsédSia@edS;biﬂﬂ’hé irgecfsstainafmﬁ. tﬁﬁc&kéﬂtlﬁnwin&frcdnhﬁ:t p2 esdsotindluded it i on,

allows ink to be extracted fromthe ink container 12 a _given extraction
flienf PRID o

1
rate. Theé exefiniecsivng bay &6 @ dhd e elaeiierl iGePerd24 an

appropri at e Gogd,}f %}dﬂ&c&%. e Sl RfbbMneRiX the ARkt coRtalis b4 @@ahhe i nk
container | 2 so that nore ink can be extracted fromthe ink container 12.

One such corrtiangement of founiprise-loaged tectisel pantactsorithyrerer instafiptisn of the
backpressur ere}g\faéeg!ﬂ@ illllp(?on{a%{ ¢Ont BARME D of fRE B2BRIE shRGK P4 essur e

val ue such as”naXl min opera |onaﬁhgg§: p?ess re. ternatively, the ink

extracti on rRbgerfengapembe withkeactooftthe eleatridel camectire 62 @nd Seid cercavnests a

threshol d a nt gf i%ﬁ. S .ext_rag]t ed fromthe ink container 12. The ink

extracti th rtButee oH ISib‘?ddHﬁéeéﬁ SE¥W4t a greater amount of ink can be

extracted from t heheignldeGAIRL4EIdMPOsed 2n eifliee side ohiht Guid inkrcbivecpmdtient i nventi on

can be used to select different extrac%i on rates for pr.t'Lnt cgo(il s froma
S PIAES

plurality ofeaghppeieand SSengree thsrouetpaadine gyds fsrrure om t he ink

cont ai ner or; bagkph&SSUL guitk itk dRBideP kit CABIREN BRI stalibi. COMEN thefdke
extraction rate can be continually varied durin eration of the printing

A L € ! op
system 10 basmthimmn 12 isfublx insertediiesn ttc@rre@ymgﬁt@m@égktb? engagraent EaBiESi4N ze i nk
extracti fromthe |nk,contai i 11 blQWoshi@gr am of one
exenpl ar 3%%‘8%".%% ég%ﬁkt QGt%é)gﬁ%iré%gl Sgact)lfoglt]tﬁgg%\ﬁ%shgr?t %Ser??g?on for
adj usti ng t hengapdnienc feiamresrddtskowroiniFig Benehd ink cextinerdi dhe fngagenedne i nk

contai ner 12featlupest4gia§e cﬁé(p%rs’rg o%rgthgr@c%(yf %netldctrlacaJ 18%&%&6'[09@ €A 'bi%mﬁé ored
means 52 such as a leaf spring is disposed within the receiving station 14,
Figs. 6 is a bottom plan view of the replaceable ink container 12 of the present
20 invention. The replaceable ink container 12 includes a pair of outwardly projecting
guide rail engagement features 40. In the preferred embodiment, each of these guide
rail engagement features 40 extend outwardly in a direction orthogonal to upright side
70 of the replaceable ink container 12. The engagement features 42 extend outwardly
from a front surface or leading edge of the ink container 72. The engagement features
25 42 are disposed on either side of an electrical interface 74 and are disposed toward a
bottom surface 76 of the replaceable ink container 12. The electrical interface 74
includes a plurality of electrical contacts 78, with each of the electrical contacts 78
electrically connected to an electrical storage device 80.
Opposite the leading end 72 is a trailing end 82. The trailing end 82 of the

30  replaceable ink container 12 includes the latch feature 30 having an engagement hook



within the electrical storage device 80 on the ink container 12. This

| ookup table contains a series of extraction rate values that correspond to
varyi ng aippnksse@f extracted ink fromthe ink container Ipty/éo2apesified
amounts of extracted ink, an 25 extraction rate is specified for increasing
t he amount of ink, which can be extracted fromthe ink container 12. The
ink container is first inserted into the printing system 10 as represented
by step 108. Upon insertion, the controller 29 reads the extraction
characteristics or |ookup table that ig,stored in the electrical storage

device 80 associated with the ink 30 container 12. The controller 29 then
determ nes the t~.of i.nk | d .

PCT/ US( 12/ P (e varfestine' 30 s fobiEH Q¥ asitiche %“E%F%lé el gﬁé‘%&ég 238‘:11112. The
amount of i rkattire @ exterigoutwartlydroimthe aaiting buetherdRy exgerelirtghtbe erphganedt on t he
el ectrical storage deyice 8‘2 associated with the.ink con{}#alidnta{1 tﬁz or

al t er nat i vel§atWeREIEEHY fQyard the serrespensing gngagemsnt fepfure assagifed Spthithe o i nt ed
for deternm nefdyikd@a@HOMNtA Qe TafK nic@i¥Bi 30 0 gorhpredsbeinwakdlg waad ther 12. For
the case where the controll er keeps track of the ampunt of ink printed,

this i nf or melfaiing ewd§2gke Edmembsnererts A biagbe &recorvadly BOHEAREIHEGi ce 80 so
that the el ' b8 1B ot A Wh iRl gheBba@ for determ ning
the anmount gtﬁglédr%%gér%%g?eﬁlﬁ%gsgﬁ 1txﬁ1e1r|§nkg éc%or]t'ai ner.l 1C2.r£g?'he E:gon'g roller 29 then
sel ects an estigageotentivatnmt® aswsisthd ovithtthereteiking siptoml 4ig spqwrelde ilfe i nk
container 12 usin ) xtracti . acteristics as represented by step
114. In the Ceo%%fpﬁ?zlaﬁr ﬁ??%ﬁﬁbe&%&%lﬁg&l?ﬁyl ookup table is used to determ ne an
extraction rate baseehlasailbmkaomsintr K3faldorikchades keyst8ddisppsmdonltte trailingcont ai ner
12. To achieve the desired extractign rate, the contraller 29.adjusts

oper at i ol of P ths e i‘ct?f“ﬁ IFARPLR @Géﬁg‘eﬁﬂrﬁ”e%@g’&y %%potsﬁd %‘?‘@’8‘{ t he
printing opegid éramnslaHsl idvad the D66l SirFRel 76 ¥1 the edplxeeabldink dérainé 1@Chi eved.
During the print operation, the anpunt of ink extracted fromthe ink

_the.

cont ai ner 12Thekeypid. tefedr withi ey baitreaé? PR HICTeRee &S AW & B4 necessar y
to 1nmprove tQ{Psux%)flrlé;]iﬁﬁEbrﬁﬂn&fu!isnilﬁsél{eﬁm 0D Bort Kb Al B8 in the recdirgmonochr one
i nk container, such as shown in Fig. 7 will in"general have different ink
extraction csisicaddein sdditie, fhe Eeyst8end thekeping feafuits 2enswe Hetthehown in Fig.
20 6. The. nopoghr | nk . cont ai - : ' L.Lhifn the
r eser voi fs 34r‘°’8fr%1181ea§3 ﬁg%&é‘rtagl%\fmﬁf F%%@%@f@% ié?:é%? £tl:?gé§l§<&pt)ﬂ# glgc gmréaﬁ%ﬁar acteristics
as ink is extlfeatdtgchramdpitibdityruith tiemelksondihardevimg by b6 nd Wevithesthevoi r 34
associated with each i nt color in the tri-color ink container 12. For this
reason, the TEGEKHBSEAW & associated with the monochrone ink container 12

wi Il have differeme Héﬁ&l@?&rtif)ﬁ@ﬂuf%ﬂ%e&l 0k R stfile®62btha saliap alig@d2wft h t he
tri-color ink container 12. The techni que of the Ig?resent i nvent hgn stores

extraction cHarerdacsphleinkcantainers 2ndihe hgndlrrarien 4saligns Hedpk G A& t9 nk

contai nehy 12y, %Qﬁ:’é@ 2EL G8GihE ke RDANIAE iRbh&T ih©Inddpropeiad vay of e printing
system 10 to adjust operation of the printing systemin order to nore fully

extract ink fecomngls@tipmkd.contai ner 12. By extracting nore ink fromthe 30

Lk gg;t ai ner 12, pfhe boMaif @10 HeNfles 2 0uft0 ks BRESCE Bn BR LhRRh 8GR 26 Of ten,

of the replaceable ink container 12. The apertures 88 allow the fluid interconnect 36
to extend through the reservoir 34 to engage the capillary member disposed therein.

25 Inthe case of the tri-color replaceable ink container 12, there are three fluid outlets
88, with each fluid outlet corresponding to a different ink color. In the case of the tri-
color chamber, each of three fluid interconnects 36 extend into each of the fluid
outlets 88 to provide fluid communication between each ink chamber and the

corresponding print head for that ink color.



WO | 12/118789(1 PCTI US112/12-403 -2 0 reducing the per page printing costs
of the printing system10. In addition, by extracting more ink fromthe ink
cont ai negy oldyshddg anmount of ink that enter s the waste sty@uRoA240g8duced.
WO (12/1187890 PCT/11S5(12/12~113 -21Wat is claimed is: 1. A replaceable
ink container for providing ink to an inkjet printing system the inkjet
printing systemhaving a plurality of print nodes with each print node
having an ink usage rate associated therew th, the replaceable ink

contai ner conprising: an infornation sterage device containing print node
control information wherein installation of the replaceabl e ink container

into the inkjet printing systemn.th ' gisle) - Laf: ionis
provided to the i%rﬁ%jr}elf ag‘?ﬂs r?fs“tlt%egglés‘gg{%ﬁr#%P seﬁgg?éh%%géépggr}{lﬁ{e%de fromthe
plurality ofingitiditinfonhes ohmbnthedny 46 & thabdceivinglstatipt b4 shotinen Figpb.aceabl e i nk

container. 10 2. The replaceabl e ink .container.of claim.J1 wherein the
plurality of lismHchgmedn ??Bfaﬂ]ﬁbihognf‘? ?’sgt ? rsfrﬂflﬁrﬁ%ﬁﬁzﬁéowwCgr?tf"fl?rst i nk
usage rate ajdwa i1§Fi%_Q.QSCExQéﬁt tHat £0y FeRigleWhildodlessscio pehvided inthagettonat e
different fromthe first usage rate and wherein the print node control

i nf or mat i®on sped 16 éheapraogrompepiaceadle gk gorsErs id CPfﬁﬂm%ﬁgéeﬂf;‘tC@ hased 15
on ink level Wbl d & B@'y% sif3fe Joﬂ@v\%@ﬁ&ﬁ@hﬁid'iﬁgrc&%E@mf providinghe
repl aceabl e 1'nk container of "clarm1 erel h the repl aceabl € i nk cont ai ner
has ink ext riaktioorthe krcantaisei Kt ¢ dotrasponding psithérdi nk | evel within the

repl aceabl e i nk container. .20.4 The repl : ' | of claiml
wherein the repl ;lﬁ%atﬁllséigfeﬁﬂb grg‘rl]lt’%c} ﬂgv °§§1§%§°§"3’§§§é&%§e‘§§3§ g(b characteristic
based on i nkeludage corasdt 8. Inidnh prefidcrddemdbdivietthihe etehigicalskoregerdenicn®d . 25 5.

The repl aceabl e ink container of claim1 wherepn installation .of the

repl aceabi e ?Wlligﬁ?ta?%§9“t?°fﬁ%e QRate %‘}%f‘%tf"}tﬁwn%acgQﬂhgr?‘retcﬁltgalpri nt node
control inf opgmictsOR ik SleffiOilyd8kheb@d td1ie blakdiedl sPrdgatievige &) Sieelofihe sel ecting
a different ink usage rate fromthe printing system WO | 12/ 0878911

PCT/ US| 12/ 12¢ledricat pontggts Thig cleetpiraltydatitted frem cedrribar R¥ heshbeiali & 10 wher ei n
the informat [ on stor AAGL RGNS Ghd Seiridf HbGRPAUGLXD st MrReshadayi ce.
memory that is mounted to the substrate 85. In the preferred embodiment, the
15  substrate 85 is adhesively bonded to the ink container 12.
In one preferred embodiment, there are four electrical contacts 78 representing
contacts for power and ground connections as well as clock and data connections.
Insertion of the replaceable ink container 12 into the printing portion 18 establishes
electrical connection between the electrical contact 64 on the receiving station 14 and
20 the electrical contacts 78 on the replaceable ink container 12. With power and ground
applied to the electrical storage device 80, data is transferred between the printing
portion 18 and the replaceable ink container 12 at a rate established by the clock
signal. It is critical that electrical connection between the printer portion 18 and the
replaceable ink container 12 formed by electrical contacts 64 and 78, respectively, be
25  low resistance connections to ensure reliable data transfer. If the electrical contacts
64 and 78 fail to provide a low resistance connection, then data may not be properly
transferred, or the data may be corrupted or inaccurate. Therefore, it is critical that
reliable, low resistance connection is made between the ink container 12 and the

printing portion 18 to ensure proper operation of the printing system 10.




7. A replaceable ink container for providing ink to an inkjet printing
system the 5 inkjet printing systemhaving a first printing node with a
first inlygsagednate and a second printing node with a segamgsminkogsage
rate different fromthe first usage rate, the replaceable ink container
conprising: an ink reservoir for containing ink, the ink reservoir having
ink extraction characteristics that vary with ink level within the ink
container; and 10 an information storage device for storing control
information for selecting one of the figst and second printing nodes based
on ink level within the ink container. 8. The replaceable ink container of

claim?7 wherein the eXt-%é%%{gia rllocm%\%?@ﬁffthéﬁljﬁfgﬁlﬁig%ﬁ“wﬁf‘%%‘%%On of usage

rates for corres 6%3ire 1K "1 evels acea I nk cont ai ner.
9. The repl ageabbe shown @anicaidne an tifforalagémaodroaloehest conphger @Rt Thehdson

characteristics is_a.dynam c backpressure cha eristd.c he.repl aceabl e
i nk cont ai nefeMPEsT %@;s Ao F%F%fﬁcg{éﬁl %Sp aﬁ’lfieglc%tg gict}éerho deocﬁag;(b%a gr\ﬁ%’gr ein the
repl aceabl e ymkfoRMHcRIsBREesAsh dstkpemshdl @6inbwter, 6ofr @aion) drstiveto iyt avary with
ink level within the repl aceabl e i nk contai @Fr %1. ThF éaggg@(c%abl e ink
cont ai ner5 of fegt BirhppvidparehifpRatiap Mesapireller af X BAY &F H as a gauge
pressur e Pha’fl?ec&agi i daomBAREHy QR bitvarisRAR cHiehiRhaldatdlididkudn@yeh Wi thin the
i nk container. 12. The repl aceable ink container of claim7 wherein the

i nf or mati on eltaricgénkdendndefrired hnlsfoniransfing ipformetinndigivega thedwst %9and wo
02/ (18781(1 CTI..utSOZI 12.)%13 -23 13. A repl aceabl e i nk container for
providing in CPETAR ﬁyﬁtﬁ?et "printing system the inkjet printing system
having a first prihetihkgontaske 1DishdwrainfFig. Stindlutles the aipetricaltseoragedicvics 8¢ ond

i i nk usa?e rage an .t.he fi¥1§\£nh'15a96 rate,

printing pode wth a secopd . . ess 1
the repl é%eamdgq“ieﬁﬁeﬂ?@ﬁ‘f C AP IEHTRIF O g egh'c‘f?lﬂkl STUHYS; 12 POV Eont ai ni ng

i nk, the i nkp{geserwhéd prhgerlyitseRediatiate Pl-e8aut@iiipbacBdluidst i ¢ based on i nk
usage that varies with ink_ | evel wthin tﬁhtg i nk caont ai i}er; cﬁnd an
i nformati on SUTERERjEAtpas sEblghed Setyeshech At BF SRRATAED SYRPUFS OFi AR hr eshol d

ink Tevel w M Geth&ordikiePitifiddgd 1d€l ow which the inkjet printing system
swtehes The controller 29 is electrically connected to the electrical storage devices 80
15  associated with each of the printhead 16 and the ink container 12. In addition, the
controller 29 is electrically connected to a printer mechanism 96 for controlling media
transport and movement of the carriage 20. The controller 29 makes use of
parameters and information provided by the host 90, the memory 80 associated with
the ink container 12 and memory 80 associated with the printhead 16 to accomplish
20  printing.

The host computer 90 provides image description information or image data to
the printing system 10 for forming images on print media. In addition, the host
computer 90 provides various parameters for controlling operation of the printing
system 10, which is typically resident in printer control software typically referred to

25  as the “print driver”. In order to ensure the printing system 10 provides the highest
quality images it is necessary that the operation of the controller 29 compensate for
the particular replaceable ink container 12 installed within the printing system 10. It
is the electric storage device 80 that is associated with each replaceable ink container

12 that provides parameters particular to the replaceable ink container 12 that allows



10 fromthe first printing node to the second printing node. 14. The
repl aceabl e i nk container of claim13 further including a plurality of

electricglg &g‘ggégt_s el ectrically connected to the informgidogsestefnage
device, the electrical contacts configured to engage correspondi ng

electrical contacts associated 15 with the inkjet printing system for
passing information specifying the threshold ink | evel between the

repl aceabl e i nk container and the inkjet printing system 15. The

repl aceabl e ink container of claim13 wherein the electrical storage device
is a sem conductor storage device. 20 16. The repl aceabl e i nk container of

claim 13 wherein for ivien .dn r i i as a first
gauge pressJFl%C(fngPﬁ%{ 2%tgg?hﬁe&es%fBé/fgrﬁ&%stt(ﬁl&ﬁsu{eﬁlge ﬂleﬁ%j)lér glzeg;{rt}\égiofthgnd a second
gauge pressUsritih@Eystens BE@ddndurkhifleyelityprinhinmgehe i nk reservoir wherein the

second ink level is less than the first ink |evel L and.the.second gauge
pressure is 25 ngé%tlgﬂs%WHWS‘?“FPQOF#&"EE}EWQQ %@%@g‘“ﬁ‘?‘ (cr%&aﬁlgg 1l‘J gr
operating a prjefiuk Beras¥a i@ &R MRIihiStdnehined @0 EBiikPleb@rd dtlgal@Metssiet hin a

repl aceabl e i nk container having ink supply characteristics that vary with
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system operationall 15 characteristics is changjing a print m)dedto a print
node havi ng bacgpxmsgfeep,feprqﬁwt%@/g@we 98 and dynamic backpressure is represented by

curve 100. As backpressure within the ink container 12 increases, the drop size
ejected from the print head 16 tends to decrease. Once the backpressure reaches a

15 maximum operating backpressure as represented by curve 102 further increases in
back pressure will reduce print quality. Print quality is reduced because of drop size
variation which, if sufficient can degrade the output image or change color hue in the
printed image. In addition to loss of print quality, damage to the printhead 16 can
occur if the printhead 16 operated for too long under high backpressure conditions.

20  This printhead 16 damage results from air ingestion or thermal damage due to reduced
ink flow through the printhead 16.

The technique of the present invention, allows the backpressure within the ink
container to be maintained below the maximum operational backpressure to prevent
degradation in print quality, prevent damage to the printhead 16 and allow ink to be

25  more fully extracted from the ink container 12. Before discussing details of the
present invention, it will be helpful to first discuss the static and dynamic
backpressure components, each of which contribute to a reduction of print quality.

Static backpressure is a backpressure or gauge pressure within the ink
container 12 that exists when ink is not being extracted from the ink container 12. A

30  static backpressure or steady state backpressure exists in the ink container 12 when



rate. 21. A method for manufacturing a replaceable ink container for use in
an inkjet printing system the inkjet printing systemhaving a plurality of
print mogdes.5Rsehe20 having a corresponding ink usage rat epciig2Bil3od
conprising: storing print node control information in an information
storage device; and attaching the information storage device to the

repl aceabl e i nk contai ner wherein installation of the repl aceabl e ink
container into the inkjet printing systemthe print node control
information is provided to the inkjet pginting systemfor 25 selecting a
le nt rrlode frlomthE pl ural i ty of print nodes based on available ink within
the replaceable.in c T in the
storing pri ?Hq %ﬁ@gé g{) 5% 11%1“% Ei gﬁlslq%]élglﬁ Ckg{essgkadomg%&l n gélﬁsatl on t hat
speci fies orteolﬁ)theaaﬁlumy oﬁﬂdayﬁl%pﬂ&agdnlnembagﬁtkmmﬂle11‘rka$etdm'e£)12)nThenk | evel

wthin the within the replaceable.in al ner 0878

PCT/ US( 12/ 122301 'qry. S%agfgng“ﬂr?é I} ARTRESEe ‘Fm d;‘f‘?ﬁt @ %’i‘ééﬁy\g 2%£’ﬂéz’i“ﬁ‘%’8}’?mt| on
storage deVI &&lﬂsﬁstﬁln&%@lrﬁ&mu%&é nBRIFEY OfF ﬂiﬁkélcﬁﬂne spécﬁgsbdr'gaps between

DALY, A L. ALL9. A LL9. ALL9. A AL r. ALL L

(A L_. A5 phe fibgrs, whigh fopm agarpuons 1At9rsyt1¢l path. Affjs iapoiielpagt  ormed fq_
X>4V} xsni d {3]9 ﬁll?ﬂ]c?ﬁl]liqﬁi gj?)k&?lescl%} R‘%Juﬁﬁé pRWitd wabgalapberagd cal ca] cal cal

cMa] ca] ca] ca calca vb
| ##- #{ #! $$$‘W&hbélof[r( ofe ek;arxplpwmb@émmf, tHejatia packbiessf ciapicaies Epwdyvea] cal cal ca

] caU] ca] ca] ca ca a Nal 10355
6889X: x: ﬂAP‘@%I@ %@% }2 { Rf%\ll %@%ﬁlﬁ%}g%}t&\%@% caf@feafﬂafeg] ca] ca
} ca]I _cl__?_]r_cl_gmgl(cagd:&iavdaﬂa\]vmﬂh o] api]legswedde eehibet. ca) ca] ca] ca) ca] cal] ca] ca] ca] ca
cal y
7777X[\ ] J9~* aaqdagnsmsermmiay Prhadipet TR eserRe] RET Y4 ca] ca] ca] cay] ca]
gg}oaaggg!}aglr lgadoﬁx%][)ﬁéﬂ Q&/i\;!&légﬁinﬁgh ii ﬂadm}@@itexadlaﬂd @p&l@&hﬂ&]eﬁ?alﬂ caj cal l mnn
swskt uu a~~~u

] caU] ca] ca] c§whathelaleshainmagriela] ﬁ]bé'é‘j’félé‘-]n@’ét 3’5] ’éé%ﬂc&‘ ‘Léﬁ’!’:‘g{%ﬁf%ca Saonon
calu w 07 r An ater,”

% K9g) Q g~yt OJSePft\)ft Azﬂp hcﬁtlgg egtzla ega ’gcé%eég]‘%gf‘éa’f’cgﬂ]j]‘]?aj?géi caj?té%rilca] cajca]ca]c

?\C/]a]c 21;1&] a] ca] D]ailealj(;l gfllOP@BH]O& AfiledPetaper P c AP t¢aPevid O3@n; J&fﬁﬁygﬁrﬂmd@aﬂeﬂ fal\W]ca
ca ca] ca] ca] ca
] ca] ca] c ? %’FJ& caéﬁ%ﬁa]tﬂﬁkﬁ\%%? J gﬁ%ﬁ%&ﬂ @g%nggixca] cal ca} ca]U]c gﬂ: g?(l:J] a]Cg
g% 38} Z zci:]u? 31] f: alt.)J] c aimaiyﬁahmab%npaieﬁedfdaaﬂqmdsm} eafep@analide]conkedf) sahea] cal ca! Rt
|l a) cal.ca cal ca
a] ca] ca] ca] cgﬁ%@g&]% ‘]ﬂl‘éﬁ éﬁ‘l&%’j"?& ﬁﬁ% %"g‘is T{P?N]Bg\?kbz\f\} 6\5? e lﬂcﬁaq’% ?]c g?]c g?]cg
Li? gaf 2] i?a] fak?ﬁdlﬁﬁ]%g%o%&s E@ldéﬁlfnrﬁﬁ]cﬁﬂﬁ/]eqal) aaa] eakem]errjtioh eaa&bm]aeaﬂlc a]ca]calc
a] ca] ca) ca v wr mhe” cal.c
ca] ca] ca ca] eAEs] %BT‘G’&TE@ Hlieom @a}rh%ﬁoeé]ne&]%h}ﬁ’%ﬁ&éﬂ%‘h{%ﬁf@%ﬁﬁ%ﬂ c:a]lgoa/g&
"()-% ! BR%RGeh ik BEAd Qb hists 69 ik E:AAONE G8m(the Ink cork¥R: 1€. (Dhe dynamic
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represented by curve 98. The dynamic backpressure component is a function of a
resistance to the extraction of ink from the tortuous capillary ink path within the
capillary storage member. As more ink is extracted from the capillary storage
25  member, the capillary path in which ink must flow to be extracted from the storage

member tends to increase. This increase in the extraction path tends to increase the
backpressure within the ink container 12.

At a constant extraction rate of 1cubic centimeter per minute of ink from the
ink container 12, the dynamic backpressure represented by curve 100 reaches the

30 maximum operating backpressure 102 when approximately 27 cubic centimeters is
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extracted from the ink container 12. Further extraction of ink from the ink container
12 beyond the maximum operational backpressure at the extraction rate of 1 cubic
centimeter per minute will result in loss of print quality. The technique of the present
invention allows the extraction characteristics to be used to adjust the ink extraction
rate to prevent operation of the printing system 10 beyond the maximum operational
backpressure. In the exemplary embodiment, the extraction rate is reduced from 1
cubic centimeter per minute to .25 cubic centimeters per minute to allow ink to be
further extracted from the ink container 12. At the extraction rate of .25 cubic
centimeters per minute, the maximum operational backpressure represented by curve
102 is not reached until approximately 35 cubic centimeters are extracted from the ink
container 12, By adjusting the extraction rate of ink from the ink container 12, eight
additional cubic centimeters of ink can be extracted from the ink container 12 as
represented by the difference between the ink extracted at .25 cubic centimeters per
minute and the ink extracted at an ink extraction rate of 1 cubic centimeters per
minute.

The extraction rate of ink from the ink container 12 is directly related to the
print rate of the print head 16. A variety of techniques can be used to reduce the print
rate of the print head 16 thereby reducing the extraction rate from the ink container
12. These techniques include selecting a print mode from a variety of different print
modes. Each of the print modes is configured to have a different rate of ink
extraction. In this manner, the print mode or extraction rate is selected based on the
ink extraction characteristics of the ink container 12.

For example, one print mode is printing with a pause for a selected period of
time during the printing of each print swath. This pause in printing tends to reduce
the average rate of ink extraction from the ink container 12 during the print swath.
Additional print modes can be added the each have a different selected period of time
in which printing is paused.

Alternatively, the print mode can activate only a subset of the available
nozzles on the printhead. One such print mode is a dual pass print mode wherein only

half the nozzles on the print head 16 are operated in two successive passes of the

} A2PE: |
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same print swath. A complete print swath is printed but at half the ink extraction rate
at a single pass printing in which all the print nozzles are operated in a single pass.
The technique of the present invention, allows ink to be extracted from the ink
container 12 at a given extraction rate. The extraction rate can be reduced upon the
5  occurrence of an appropriate condition for reducing the ink extraction rate from the
ink container 12 so that more ink can be extracted from the ink container 12. One
such condition for adjusting the extraction rate is when the backpressure within the
ink container reaches a threshold backpressure value such as maximum operational
backpressure. Alternatively, the ink extraction rate from the ink container 12 can be
10  reduced when a threshold amount of ink is extracted from the ink container 12. The
ink extraction rate is then produced so that a greater amount of ink can be extracted
from the ink container 12.
The technique of the present invention can be used to select different
extraction rates for print modes from a plurality of different print modes based on ink
15  extracted from the ink container or backpressure within the ink container. Moreover,
the extraction rate can be continually varied during operation of the printing system
10 based on ink extraction or dynamic backpressure to optimize ink extraction from
the ink container 12.
Fig. 11 shows a flow diagram of one exemplary embodiment of the technique
20  of the present invention for adjusting the extraction rate to improve ink extraction
from the ink container 12. In this exemplary embodiment, a lookup table is stored
within the electrical storage device 80 on the ink container 12. This lookup table
contains a series of extraction rate values that correspond to varying amounts of
extracted ink from the ink container 12. At specified amounts of extracted ink, an
25  extraction rate is specified for increasing the amount of ink, which can be extracted
from the ink container 12.
The ink container is first inserted into the printing system 10 as represented by
step 108. Upon insertion, the controller 29 reads the extraction characteristics or
lookup table that is stored in the electrical storage device 80 associated with the ink

30 container 12. The controller 29 then determines the amount of ink remaining in the
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109 () - KKKKIITJIC con'%gner 1%9@{ r4ep1;|egen ed 9%%&1)12.19%&(3@{ of ink remaining in the ink
container 12 is either stored on the electrical storage device 80 associated with the ink
container 12 or alternatively, the controller 29 keeps track of the amount of ink
printed for determining the amount of ink remaining in the ink container 12. For the

5  case where the controller keeps track of the amount of ink printed, this information
can be stored back on the electrical storage device 80 so that the electrical storage
device 80 contains information for determining the amount of ink remaining in the ink
container 12.

The controller 29 then selects an extraction rate based on the ink remaining in

10  the ink container 12 using the extraction characteristics as represented by step 114. In
the exemplary embodiment, the lookup table is used to determine an extraction rate
based on the amount of ink extracted from the ink container 12, To achieve the
desired extraction rate, the controller 29 adjusts operation of th’e printer mechanism
96 and print head 16 to select the printing operations such that the desired extraction

15 rate is achieved. During the print operation, the amount of ink extracted from the ink
container 12 is monitored and the extraction rate is adjusted as necessary to improve
the extraction of ink from the ink container 12.

The monochrome ink container, such as shown in Fig. 7 will in general have

different ink extraction characteristics from the tri-color ink container shown in Fig.
20 6. The monochrome ink container has a larger portion within the reservoir 34 and
therefore will have different backpressure characteristics as ink is extracted and the
much smaller chambers within the reservoir 34 associated with each ink color in the
tri-color ink container 12. For this reason, the lookup table associated with the
monochrome ink container 12 will have different values from the lookup table
25  associated with the tri-color ink container 12.

The technique of the present invention stores extraction characteristics on a
memory device associated with the ink container 12. These extraction characteristics
are used by the printing system 10 to adjust operation of the printing system in order
to more fully extract ink from the ink container 12. By extracting more ink from the

30  ink container 12, the ink containers do not need to be replaced as ofien, thereby



109%& ()-! " "110%& ()-!'$ 110% & ()- 10 104MM NOOHPna?H4 10!,s! 109%& ()-F

s, F109%& ()-109%& ()-!, s 109& ()-f1l0%& () -

y9: 10%&' (o (¥R d TTTTTrg\: 0! AL " 110% d & ()- 10 10 107 H%RdopAdoxl

109%&' ()-/10%& ()-!6s! 109 ()-F TOUWXYY ZzZZ"?g\: 0! @@109& ()-!(s

MO%&' ()-y1l0%&' ()- "y 10%& ()-fs10%& ()-! L '!109%W& ()-ZZZX[\]] " ""}"<.:

10! 15109&’' () -F410% ()-!6/f 10%& ()-f)10%& ()-!D S&

10%& () - y$&10%&' () -""""_"aaaB: 10!'L 109 ()-f109& ()-Ff MLO%& () -!

LL'1210%& ()-!'rLL'!110% P & ()- 10 10a. g@ddnf ggzX6B: 10!s' 10% & ()-!Ns'

10%' ()-!'@' 109%&' () - S@L10%' ()-!(sy )-!sy

oL - 1 N ' N

éo(/ G)&_ ( ?LogShThé{Jré}l/lgyg eg pgée_prll gng cosld’ 0%"ch(e)p1'1n1:.l‘ r(l)go/g%lst(e}n- 107 1k ac!ld]it(i)gé&by(f) -1PL110%l d

extracting more ink from the ink container 12, the amount of ink that enters the waste

stream is reduced.
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1. A replaceable ink container for providing ink to an inkjet printing system, the
inkjet printing system having a plurality of print modes with each print mode having
an ink usage rate associated therewith, the replaceable ink container comprising:
5 an information storage device containing print mode control information
wherein installation of the replaceable ink container into the inkjet printing system the
print mode control information is provided to the inkjet printing system for selecting a
print mode from the plurality of print modes based on available ink within the
replaceable ink container.
10
2. The replaceable ink container of claim 1 wherein the plurality of print modes
includes a first printing mode with a first ink usage rate and a second printing mode
with a second ink usage rate different from the first usage rate and wherein the print
mode control information specifies one of the first and second ink usage rates based

15  on ink level within the within the replaceable ink container.

3. The replaceable ink container of claim 1 wherein the replaceable ink container

has ink extraction characteristics that vary with ink level within the replaceable ink

container.

20
4. The replaceable ink container of claim 1 wherein the replaceable ink container
has a gauge pressure characteristic based on ink usage varies with ink level within the
ink container.

25 5. The replaceable ink container of claim 1 wherein installation of the

replaceable ink container into the inkjet printing system the print mode control
information is provided to the inkjet printing system for selecting a different ink usage

rate from the printing system.
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7. A replaceable ink container for providing ink to an inkjet printing system, the
5  inkjet printing system having a first printing mode with a first ink usage rate and a
second printing mode with a second ink usage rate different from the first usage rate,
the replaceable ink container comprising:
an ink reservoir for containing ink, the ink reservoir having ink extraction
characteristics that vary with ink level within the ink container; and
10 an information storage device for storing control information for selecting one

of the first and second printing modes based on ink level within the ink container.

8. The replaceable ink container of claim 7 wherein the extraction characteristics
is a specification of usage rates for corresponding ink levels within the replaceable

15  ink container.

9. The replaceable ink container of claim 7 wherein the extraction characteristics

is a dynamic backpressure characteristic of the replaceable ink container.

20 10.  The replaceable ink container of claim 7 wherein the replaceable ink container
has ink extraction characteristics that vary with ink level within the replaceable ink

container.

11.  The replaceable ink container of claim 7 wherein the replaceable ink container
25  has a gauge pressure characteristic based on ink usage varies with ink level within the

ink container.

12.  The replaceable ink container of claim 7 wherein the information storage
device is a semiconductor storage device.
30
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inkjet printing system having a first printing mode with a first ink usage rate and a
second printing mode with a second ink usage rate less than the first usage rate, the
replaceable ink container comprising:

5 an ink reservoir for containing ink, the ink reservoir having a gauge pressure
characteristic based on ink usage that varies with ink level within the ink container,
and

an information storage device for storing information specifying a threshold

ink level within the ink container below which the inkjet printing system switches

10  from the first printing mode to the second printing mode.

14.  The replaceable ink container of claim 13 further including a plurality of

electrical contacts electrically connected to the information storage device, the

electrical contacts configured to engage corresponding electrical contacts associated
15 with the inkjet printing system for passing information specifying the threshold ink

level between the replaceable ink container and the inkjet printing system.

15.  The replaceable ink container of claim 13 wherein the electrical storage device
is a semiconductor storage device.

20
16.  The replaceable ink container of claim 13 wherein for a given ink usage rate
the ink reservoir has a first gauge pressure for a first ink level within the ink reservoir
and a second gauge pressure for a second ink level within the ink reservoir wherein
the second ink level is less than the first ink level and the second gauge pfessure is

25  greater than the first gauge pressure.

17. A method for operating a printing system comprising:
determining ink level within a replaceable ink container having ink supply

characteristics that vary with ink level;
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rate; and
adjusting printing system operational characteristics based on the determined
ink level and the determined printer characteristics so that the printing system usage

5  rate corresponds to the ink supply characteristics.

18.  The method of claim 17 wherein the determining ink level within a

replaceable ink container is by tracking ink usage.

10  19.  The method of claim 17 wherein the determining printer characteristics is
retrieving printer characteristics for an information storage device on the replaceable

ink container.

20. The method of claim 17 wherein the adjusting the printing system operational
15  characteristics is changing a print mode to a print mode having a different ink usage

rate.

21. A method for manufacturing a replaceable ink container for use in an inkjet
printing system, the inkjet printing system having a plurality of print modes each
20  having a corresponding ink usage rate, the method comprising:
storing print mode control information in an information storage device; and
attaching the information storage device to the replaceable ink container wherein
installation of the replaceable ink container into the inkjet printing system the
print mode control information is provided to the inkjet printing system for
25 selecting a print mode from the plurality of print modes based on available ink

within the replaceable ink container.

22.  The method of claim 21 wherein the storing print mode control information is
the storing of information that specifies one of a first and second ink usage rate based

30  on ink level within the within the replaceable ink container.
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