; €e3eBdBTF26Tdq| F10991405 2 11 May 2004 i NUi ~u~~um~u~ | NK CONTAI NER FOR
RELI ABLE ELECTRI CAL AND FLU1DI C CONNECTI ONS TO A RECEI VI NG STATI ON 10
BACKGROUND ¥®MFHE | NVENTI ON The present invention relates to ink
containers for providing ink to inkjet printers. Mre specifically, the
present invention relates to an ink container that is conflgured for
insertion into a receiving station within an inkjet prithtfag2&stemto
establish fluid and el ectrical connection therewith. 15 Inkjet printers

frequently make use of an inkjet printhead nounted within a c
is noved relative to a print nedia, such as paper. As the pri WIIE!MEIHMI ﬂ”l
noved relative to the print nedia, a control systemactivates t

to dep03|t or eject ink droplets onto the print nedla to formlrra gé“and

text. Tal CIS Vi is either
i nt egr al M@%@&M&M ,gg,g?o i sposabl e print
cartrldge or by a s€ § € separate fromthe

printhead. One type of previously used printing system nmakes use of the ink
supply that is carried with the carriage. This ink supply has been forned

intergral with the pri nt head wher eupon the entjre printhead and ink supply
are repléced when 2S i nBAC -.-,"“l‘h" QE THE INVENLION v the ink supply can be

carried with then %;“I( eﬁﬁpﬁk%ﬁﬂeﬁ?&'ﬁ@ﬁ@%ﬁlﬁwmﬁhe print head.
e ink supp

For the case where y I's separately repl aceabl e), the ink supply
is repl acedpm&m-n. Mohaapemﬁeblly'l’ﬂhepmmhmv related tocam iple AR At ( he end of

printhead | f d.Ie v@ﬁg RP tigated wi thin the
printing sy’§ lg{(ﬂ M%ﬂll%% 1&] gm!;l)row des a reliable
supglc%/_ gf i@}gtehpmAp tebtgblisnlﬂmﬂ\/%ﬂf\lenﬂdodgg 533%@@%@%“ ink supply is dlkscl osed
in at ent |cat|on i nkj et
printingd appar at %%%?FP?%P@M‘%%B%&[“@H thqg hol der

| ncl udes 'nécﬁﬁ%ﬂtﬁm&eﬁwﬁ%meftbupﬁnmmmu paperviAllthen printhead. The
hol der is adapted to receive ink cartrldges havi tg!g,ﬂf% éﬁ?pply ports that
del vi er i nkpmthqaldesmnwdsmlpwvomné@ ek onirpl Y T”g‘ff urt her

| S~~~~~ n~uw, ?w%ﬁé}sgm ﬁa@hlﬁgfohgmegumdt he i nk
supply costpn%ﬂ[%%%% %% (g)?l:]% e | supply cost tends to reduce the per page
printing cotexs mkmpmﬁndltnthmmﬂysdmﬂB’PW%fbﬂdPWM%@%r esent

i nventi I s.a . eplaceabl QEEIE Ry y d¥pply ofu i nkj et
printi n§15| tgrfrl? l% &thglfs'”ggpng yS lg?ﬁmhas %éyfgkgoel Vi rl?ggst ation
nmount ed tO hkSha eﬁlﬂcﬁmefseptmeﬁﬁheherlﬂnﬂud.ng station has a fluid inlet end

e TR T

outl et conf hﬂt‘fs%gzrfeﬁ%vxﬁ%l&ﬁi nm::nd‘s&pﬂdeenE@tnedmﬁdwﬁtel vi ng

d

station. Also included is a Iural|t l ectrically
connect ed t@mﬂ&%t"‘fm"% ) P@l‘é@? 38%&”"? %?”?

repl aceagl e 4ivy .aniked, "Qerhdbivel tdae dppl Weﬁaﬁmemaga he plurality
of electrtical contacts are so d| spose

and arr nge e repl aceabl e
i nk cont ai nmdbmswa@abueﬁa@mbbﬁomfbemm% Fgr Fé‘g’ﬁﬁjtgﬁwﬂcont acts on the

receiving sta guli;g] engxgmcmw ce with the
printing sy@r‘f@éﬁ}d‘ﬁ%ﬁ;@% I on A&%t rﬁ%l [ nsert | on he repl aceabl e
I nk cont ai ncpnnthaad]stﬁmrcphnedauthgmslto&pmtheaﬂlﬁ%v@ ¢ et di sposed

?ﬁ?wﬂ%d%ﬁﬁﬁﬂxﬁﬁm'%n%mw%ﬂ%m%mm%wwwmwth

30  provides a relisble supply of ink to the inkjet printhead.
One type of ink supply is disclosed in PCT Patent Application WO-A-99
59823 which is directed to an inkjet printing apparatus that includes a carriage
mounted holder. The holder includes ink supply needles in fluid communication
with a printhead. The holder is adapted to receive ink cartridges having ink
35  supply ports that delvier ink to the ink supply needles, Bach ink cartridge further
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20 establish fluid comuni cation between the replaceabl e i nk contai ner and
the receiving station. Another aspect of the present invention includes a
capillary sp®#age materi al di sposed within the replaceabl e i nk container.
The fluid inlet is a hollow nenber that extends upwardly from a bottom
surface of the receiving 25 . station so that with the repl aceabl e ink
container installed | n the receiving station the holl owlnﬁggoqbocorrpresses

the capill |atE‘ tor g&‘%éth%rmﬁa%pg@%&die@&ggb%egﬂ”w med capillarity

in the cap jacent the hollow ne 4 1

10991405- 2 %%:ﬁ&%ﬁwmy&mmmsmzom Fi g 1 i s one
exenpl ary embodi nent of an ink jet printing systemof the present invention
shown with a cover opened to snow a plurality of replaceable ink containers
of the present invention. Fig. 2 is a schematic representation of the
inkjet printing systemshown in Fid 1 Is a greatly enl arged
perspective view of  a SUMMARY OFTEHE LN ri age showi ng the

repl aceabl e ink @f‘tﬁeﬁf&s&xhﬁvmmmmpmmmmmwfmned ina
receiving station that provides fluid co ni cation btet Y the 10
repl aceabl eprowidingani taian dnliet prigting fystem. %‘?&WP B %4 is a side plan

vi ew of a port.i Eﬁ E;rﬂatﬁ I ﬁijnrlmand | at chi ng

features as?&%“’ﬁgéfgi‘%f eac s?&m.%:g rep aceabl e i nk container and the

recei vi ng sﬂaiauﬂem‘nﬂlapmwm’gem cantrictscelestyicall epunectedt Witner | t her eby

al lowi ng fluid comunication.wth th tnimePinchud éﬂ\h& a receiving

stat i on?@hommsy%na% P‘P’BP“’ %&F@F‘%@ﬁ%?{g&% nor e re.ﬁel aceabl e i nk

cont ai ners b@nﬁ%{&a%}twhﬁﬁéﬁéﬁﬂomﬂﬁdgﬂetoﬁahelﬁ@;vm@stam A are isometric
ree co or

views of at

repl acea e ink cont ngomgémi i nvention
shown in i sichded @W asmgecolor -

repl aceabl egj,pite ﬁ&ﬂ&a'ﬂiﬁh ﬁ&hon of the replaceable ink container into the receiving

station each of the plurality of electrical contacts are so disposed and arranged on

15  the replaceable ink container to engage each of the plurality of electrical contacts
on the receiving station to operably couple the electrical storage device with the
printing system control portion. Additionally, insertion of the replaceable ink
container into the receiving station allows the fluid outlet disposed and arranged
on the replaceable ink container to operatively couple with the fluid inlet to

20 establish fluid communication between the replaceable ink container and the

&

receiving station.

Another aspect of the present invention includes a capillary storage
material disposed within the replaceable ink container. The fluid inletisa
hollow member that extends upwardly from a bottom surface of the receiying

25  gtation so that with the replaceable ink container installed in the receiving station
the hollow member compresses the capillary storage material to provide a region
of increased capillarity in the capillary storage material adjacent the hollow

member.



20 the present invention. Fig. 8 is a top plan view of an el ectrical
storage devipgeosthat is electrically connected to a plurality of electrical
‘*tontacts. Fig. 9a, 9b, and 9c depict the nethod of the present invention
for inserting the replaceable ink container into the supply station. 25
Fig. 10 is a greatly enlarged view shown in breakaway of the nethod and
apparatus of the present invention for achieving fluidl¢comyeetdion bet ween

t he ink contai ner andBmgFmR]p’rmNmTﬂgDmHGS top plan
representation of the™rnk container installed in the. sugollé attati on to
establ i sh el ect rFigal iscmesenplery aphodiaentiof an idelasiNing Sl 0  he suppl y
station. 10991405 2 11 May .2004 Fi 1%@ | GfrebREeaBRSSage of the
r epl aceabl ePiesfat P@fﬁ’?‘éﬂr‘réf’wf}&@ﬁ‘ aa%ov&)g;geél%@ltoﬂ%% I Hﬂ’;ﬁm etregn t he receiving
station vie L s rtheredenEiffvamtibnan end view, respectively. Figs.13a,
13b and. 13%‘:& 8{:1){ ct a rreétjlﬁfgd of the present invention for S remving the

repl aceadl e i nk Bign? i aseherhatizmepresentasiosiof ithegnkjebprinsing systam SEOVER THE
PRFERRED EMBOD Fig. | is a perspective view of one exenpl ary enbodi nent of
a printing H@ %-ystem 10 shown with its cover open, that includes at |east

one repl aceabl e gk ! Biblpebihd vish 3k b ptioh oF alseatiing ng st at i on
4. Wth the rep?%b%gﬁég%tﬁﬁéné%%& né’re I 2 proper?y installed into the

recei vi ng pedriihgshbding th& ropacpabide inttednfainem dfitke pregenbinyantien i nk cont ai ner 12
to at least one inkjet printhead 16. The inhkjet printhe | &.responsive
to activati nwtsqrgﬁamerqcﬁwmgastz}swﬁﬁaérpr‘b‘agﬁsifﬁ%& iqm@gnfa@rggeﬁgﬂﬁfnk on print
medi a. i nk,i | ected | i kd, the printhead | 6 is

repl eni ﬁiedr%latcgabﬁ%ﬁﬁf‘;?om bregnlhrbl) egg%r{&gl er 12. In one preferred enbodi nent

the repl aceabl e Figks¢onsia plan vied; of metion ofthe scanhing carriaga sSBOWHR| et
printhead 16 are each part of a scann%ntharri e that i'ls. ved relative to
hyt g

a print nmedgaiding and latehingfaatuses assqciat W@%Z]?erﬁe@ oo n 18 includes a
media tray 20 24 for recej.vi t: ke | piSinkltenfideft nedia 22 is
st epped t hr 8?fﬁﬂn5raﬁgit{ﬁre§%lﬁlggg¥aﬁ§§£%hnl ng cafbpliz%%ae 50 noves the print head
16 rel ativeeperyBoRiigHuidesthmudidaticiwith theririmtheadr t i on 18 sel ectively
activates the printhead 16 to deposit ink on print nmedia 22 to thereby

acconpl 1§h pri nt Figy5 iShreceizingrstatign Shown iyisolation for peeiving ReRfdi®®he pri nt
zone on a scanni 25 nechani Whi b ides a slide rod 26 an which the
scanni ng caF‘iﬂ@ﬁ&’qﬁB’isﬁopﬁ‘g‘fma@?@mg%éhﬁr#}ﬁg&garri age 20 noves through a
scan axis. A posiidsogy, 68, d¥eanped 4@ lisontaieWiews ofis tiled-culomreplabaabley
positioning the scanning carriage 20. In addition, a paper advance

nmechani sm ( ik comtaivan pf the present invention shewieinjselptiotedi a

Fig. 7 is a perspective view of a single color replaceable ink container of

&

20 the present invention.

Fig. 8 is a top plan view of an electrical storage device that is electrically
connected to a plurality of electrical contacts.
Fig. 9a, 9b, and 9c depict the method of the present invention for

inserting the replaceable ink container into the supply station.
25 Fig. 10 is a greatly enlarged view shown in breakaway of the method and

apparatus of the present invention for achieving fluid connection between the ink

container and the supply station.

Fig. 11 is a top plan representation of the ink container installed in the

supply station to establish electrical connection between the ink container and

30 the supply station.



22 through the print zone as the scanning carriage 20 is noved al ong the
scan 30 axis. Electrical signals are provided to the scanning carriage 20
for selectiwedigs2acti vating the printhead 16 by neans of an electrical |ink
such as a ribbon cable 28. 4 10991405-2 11 May 2004 An inportant aspect
of the present invention is the nethod and apparatus for inserting the ink
container 12 into the receiving station 14 such that thg ik geptai ner 12
forns proper fluidic and electrical interconnec i 3& ot er portion
18. It is essent Figi 122384 13AeRichibg passage %rﬁﬁglé%%%l cg%}ggnnecti on be 5
establ i shed Jpeteaoldif iipkorP@ateRtivRg sbllopvidvédBomuisiibeiowmdisnon 18, The
fluidic interconnection allows a supply of ink within the replaceable ink
cont ai ner 12nd viewgrespectivélyeal | y' coupl ed to the printhead 16 for providing a
source of ink togt Iyl s i t invétiog dtnect i on al | ows
information to bglggglgg’e%ﬂ%%f%g% tc%aéar@ﬂelgrligfgg% _Ileglni nk container 12 and the
printer por tremevidgdthe teplaceabiztinlocontainep fromdhe 1eaivie@ fafde repl aceabl e i nk
container 12 and the printer portion 18 can include information related to
the conpatibility of replaceable ink container 12 with printer portion 18
and operation status information such as the ink level information, to nanme

some exanpl es, The :- 0d d_ RERERED D ion, as wll
be di scussed #84 g trrougn 13, I C hose features

which allow the pgph gctive vieaasTiont exinplaly embdiimento€a paetinignt o t he

receiving station 14 in such a mannes  t hat r%ii atbl eﬁ}l&%&kﬂﬁﬂl and fluidic

connect i Bh systend@shovarveth BoyeroRet F@gﬁdﬁ% PSR SNt al ner 12 and the

receiving st ﬁﬁ%%ﬂ'ﬂn&ﬁﬁdﬁﬁﬁ%ﬂ%s@bﬁlm Whttl tleeplnabls ik t he present
ws for t on_an

invention allo he 1 nserti 20 rerrpv:iil is{ﬁ.the .r?edal aceabl e

printing conputaimet 12mogerlyinstalled into the &cciyBgPORIon 14, Bk 8PPVt | o 't ashi on

while allow {h*g%,gafﬂbﬂ%w&i 190 htEsPdrieRil§ét phiaeadT6. 'The represent ed by
as in Fi ) i

di mensi on designa g. 1 to be a di mensi on,

ltotk relatl,ve% Srmiél
t her eby pr ovinkjetyginthead:] il iraspéngive dmagbivation signgls fiom SRS 0| ¢ s

inportant_that the printing. syst .é@:{g@ ta@fif/tBe t 0 provide a nore
25 corrpai:q p‘?"lpﬂst“i‘ﬁ@g%%‘{‘&ﬁ%ﬁs%\%e‘%% toﬁgﬁnlal%évs the pri nter portion to be

used in a Vagridieid 0f ispepleishagwith ki foem thernk comtaiper 12.i Ia oe grefgreds i ed

schematic representati on_o he, i nkj.et .pr.inti. t £t the present

i nvention shW%leﬂede?ql%m?ilz‘erﬂwe%S%@ @r ust rgt e a single
printhead 1 {&%&Q@@Sﬁ‘éei&pﬁu%fﬁﬁﬂaﬁnﬁ@karﬁﬁgbtmmweﬁmlaﬁvemgmnkj et printing
system 10 of“the present invention_ ingl udes.tggéﬁri ter ﬁ%%r&d on 18 and the
i nk cont ai nemedi®?2 toracesmnlish printmeg dhe grinter RoLh ?}%%833?1 & Brinter portion
18. The pgin | REdin9ESAL e phibksh&lia 20 is Bteppaithibéglaad a 5 .
10991405% 1%49{%% ﬁlgtjjtﬁ?trlgl'l er 29. th the 'Qépﬁlcnt aiper.12 properly
inserted i ntﬁhnhmepﬁbﬁmpgwmiomveaﬁeé’%@ﬁd BGOSR . coupling is
est abl i shed bhet. . | . i . adfVdtel B pRinfhBAET6 p@epasitn 18. The
fluidic coupﬁe{l\‘\éﬁ%’me\t@ 1&0@?%?%% %’ru?ﬁ?n_the inlgﬁ?ont ainer 12 to be

provi ded to ink@npribthédie2? théherebyacesmplich pdatingcoupl i ng al l ows 5 i nformation
to be passed between an. el e i i dharesmmheon the ink
cont ai ner 12 and“ﬁ?écwagﬁta%%@%g%%%_ iﬁe%ﬁﬁ%ﬁ%@ of inf orgorrati on

bet ween bhe ijekhaaiRmliviichenclides antidd tod 26 on whish thencuining cagriags 200 ensure the
operation of the printer, portion 18 is.compatibl e wyt he. I nk cont ai ned
within the réﬂ%eﬁabfmwgpﬁﬁvﬁ?@gg%%?“g‘éhf"eé}ﬁﬁ?gﬁ‘ﬁth print

qual ity and E&Lﬂﬂ@&t@h&v&)%&@f&r@ﬁc@ﬁy&)bﬁﬁmgméWﬁmﬂﬂo-T.he control | er

29, anong ot her things, ‘controls the transfer of,.information tween the
printer port iadxﬁﬁ%aamm&*mch%(nétﬁ’qunkﬁmefitﬂé@%.pﬁmg%gi tion, the
control ler 2 3.! Sprin L sEnnidk chriih ey 205 hpRedAbNEB stdae print head 16
and the cont ?%ﬁ&euré] o?ﬁ’ggtl VaISI ng ?he printhead to s%&ti vely 15
deposit 30k exispElectticasighals are proyifies to tha scapping eBH8eA0 Tax Sl Mt r ol s t he

rel ative novenent of th [y 0 1 i HBen &g rol I er 29
per f or ms addiﬁ"["i“’@?l’%ﬁ'j""mﬁ’f?f{1 O%E%ggté?eﬁns;n?agg%ﬂﬂg Irﬁ?ﬂrﬁgﬂﬁgatnr ansfer of
information hgtween the printing system 10 and a host device such as a host
conputer (not shown). In order to ensure the printing system 10 provi des
high quality images on 20 print nmedia, it is necessary that the operation
of the controller 29 account for the particul ar replaceabl e ink container
12 installed within the printer porti%n 18. The controller 29 utilizes the
paranmeters that are provided by the electrical storage device 80 to account
for the particular replaceable ink container 12 installed in the printer
portion 18 to ensure reliable operation and ensure high 25 quality print

i mges. Anpong the paraneters, for exanple, that can be stored in the

el ectrical storage device 80 associated with the repl aceabl e ink contai ner

A~ - N - r 1 I o -




30 and ink color, ink container size, printer nodel nunber or

i denti ficat it@h4stinber and cartridge usage information, just to nane a few.
6 1099t 405-2 11 May 2004 Fig. 3 is a perspective view of a portion of the
scanning carriage 20 showi ng a pair of replaceable ink containers 12
properly installed in the receiving station 14. An i nkjllletk}aﬁrid?)tl‘head 16 is
in fluid comruni cation with the receiving station 14. In e preferred
enbodi nent, the iAnkjportpatiaspachgf thy present idveBtiem sthe method@nd appasdisides a
tri-color ink container containi t hr ee separat.e ink or d a second
i nk cont ai nder IBEHRg thFH&"%ﬁ’n&‘?fﬁllgq?tﬁ%"’cr&f’gﬁggIsﬁh?'ﬁzlgS?ﬁ%eot}]%trtﬁ% embodi ment ,
the tri - col Qb PORIAL Bitipe AIR! 3 ftBftal ARG WilLE Blibew | nks, and
the single corar i Hk contarner contains bl ack ink for acconpl i shing

f our col or phbfidnn®. s essestidl aleat bbtheproper fmidi¢ anchelectridad conmecben par ti ti oned

differently 10 to contain fewer than three ink colors ]gé 'ﬁgﬁ .é.han t hree
i nk col ofs’ iestablished betweenthaiinkeepntaingr 12.aahtheprinter noFon Lt I RFIWAGH i delity

inting, fr tly Sj i i nting.
The"scamni nangismeatie Hlpi 4 PR GHEHAnR e ipRedefe BREBABICEIZRIL | 1O
coupl ed to PeFiuffitAlyRoupledRAte pfinfhesd 56 fppreviiding a bourtdef inkes ther ed

enbodi ment, 1S four inkjet printheads 16 are each fluidically coupled to
the recei vi pginthead 1@nThejeleqtrical intercpnesction alipvesipfamation to kepassedr t he four

rintheads are fluidically,c | ed t . o} hAKS
Cont ai ned i epvien fageamesableant Rutanhr 1L AR RE bbbl 1 £ LAbARMA D
yel | ow gqpd bhaelf bBkebh NRagSadeabR ifk Eciidinéra2ing thd Frirtérgiortienls empondi ng
cyan, magenta, yellow and bl ack ink supplies espectively. 20 O her

h
confi gur at i ondudeHinfommatirerelaes! tofthe earepatibilityofrenlaseablaink containgf 12 al so
possi bl e. For, exanpl e, .t ri nt head G be. confi gu rint nore
than one i nR”‘@o?rH’rtng'W“f:ﬂ”o dfpﬁﬁppts}]agﬁi’ﬁ%nfl ongpﬁ%lglggm{ %v@o allow a
first ink C%@me)n?ﬁ) Vdoffebxh@pfesf | rst group of ink nozzles and a second

ink color to be provided to a second group of ink nozzles, with the second
group of ink nozAdhesneftbddiniifapparatus bf theprésentfinventiograsuwpll berdiscssed manner, a
single printhead 16 c be use rint nore than.qne,ink color allow ng
fewer tHan 8 remephtpﬁ:né&sdg ﬂfﬁ“&bigm}%%#e?%{ﬁs%abﬁmﬁ h’r‘?ti ng. The
fluidic pat i W& bE SREASERR] e teekivirp¥iaidiersinkdcpnd t he

pri nt head 126%%%9%%%(%%&2 ?n nore det aii3 Wi th respect to Fig. 4. 30
Each of t he nispkeheablisblé elkctricaltand flaidic ddhmiectininuisl established betg@erf e securi ng

t he repl aceabl e i nk_container 12 to the recei.vi ?[g tation |.4. The receiving

station 14 ireplageablpink eonfairer d 41384 theseelying siahe dgron e 32 ¢ hat
interact 7 9 05- 11 | Loy | features (not
shown) on t ﬁ%cjfg%dg%‘g‘caggéﬁé;&i%%é%% gtl l\r{%«é%rnlfg%ﬁﬁ'ﬁiﬁﬁg% %gel?lgg?ﬂcrg es on the

repl aceapl e rémbvat onitRirgaicedBleiphintngesmparieht Ihitorkalysprateportire18 icei vi ng
station 14 to ensure that the repl aceabl e ink contajner 12 is conpatible
with the readsehiablgfashion pdie 2owmgtheovesalf 33153‘@% the PIIGT ROTURRH fﬁ’ t he scanni ng

carriage portion i I > s i is tion 20

i ncl udes théeﬁrﬁﬁgnég#?g?lﬁ%ﬁ%&ss os\%dﬁ‘g}gge@l 'iqnt{s;t%gl%?é%h?%fgﬁt e receiving
station 14, dihessahy tlRedbaProviling g rélatively anprofilegainting sheteme@n Itike

repl aceabl e ink container 12 and the printhead 16. The repl aceabl e ink
cont ai ner 12mpoutint thes the pristing system B8 hayeomlosuprpéle to PreXdde aMfSg one or nore

guantities of ink. Ip the, preferred enbodi ment i+.C L epl aceabl e
ink contdi néme%ﬁﬁggg?%?@ﬁ%%Sp‘g?lL?seml %Wg%ﬁ?%{‘tﬁﬁé‘%ﬁoé éds%? '\9/406?#%,5‘ each

cont ai ni ng ik tgfofgdgﬁgé@?ﬁegﬁog@.l or. In this preferred enbodi nent, the
nonochr one repf ceabl e nk container 12 is a single ink reservoir 34 for

cont ai ni ng i nk ofFig 2<s agineplifiet scheniBicirepresentation pEthednkjetrmbdingent , t he

reservoir 34 has a capillary storage nmenber (ngt shown) .di sposed therein.

The capi || arSyStéff‘dPé’_ﬁ@%f’ﬁ?@%n’l"%ﬂté’“ﬁgi’ﬁﬁé“ ﬁ’@nﬁ-eflthH ﬂﬁ‘)pg&e?&ci ent

capi 1l ari Y ifyQlafl Aiflié Blinhead {E¥RREctbA o d GRUAGHE doh@idrNo. T eser voi r 34
ion and Tehoval of t

during inser e Ink container 12 fromthe printing
system 1@. This qapiitljetrprinting epstemis0 obtheguéstntdivesntion inpledes theprmtevent i nk

20 | eakage fromthe ink reservoir 34 over a gl de, vari eté/. ?Oij e{k"x\/i ronnent al
condi tions PeEHnakS andtheinkcopiaingh 42.pyel iscenimurd iabe TRCIXERRY F6n, t he

capillarity of the capil hary . | \ & i hdePpfifithédd 14 4 aM thin the
i nk reser Voiprungqurélroﬁgﬁ H%re' gﬁﬁgp:g{gr?g%g?hgl deegiﬂ%}mr(fgsgr vol I as vveal | as a
reasonabl e amobunt of shock and vibration the ink contai ner may experience
during normal handling. The 5




25 preferred capillary storage nenber is a network of heat bonded pol yner
fibers descroedesiz i n US Patent Application entitled "Ink Reservoir for an

“Inkjet Printer" attorney docket 10991407 filed on Cctober 29, 1999, serial

nunber 09/ 430, 400, assigned to the assignee of the present invention and

i ncorporated herein by reference. 30 Once the ink cont ﬂ 3L é@uai S properly
installed into the receiving station 14, the ink container”12 1s

f1 ui di cal | ycomtolee2d.t Withike mkicontaier 12 propyriyvmyertsid intothe printeepattighect 36.

Upon activation of the prjinthead 16, ink i jected.frqmthe 8 10991405- 2
11 May 2004 18ja8clachirabid ﬁ%@cmuﬂ%aeqt%lsﬁé%m@? b’ﬁ%%%‘?%é%ur e,
sonetimes ref epted {0 &%ioﬁqg(R‘ﬁ?ﬁlﬁfﬂﬁ@ccuﬁﬁﬁ%ﬂfb&ﬂﬁk@f&éﬂ@ﬁﬁiﬂ tAdink Thi s
negative gauge pressure wthin the printhead 16 is sufficient to overcone
the capil | agynthiec to ®sprévid th tiggprirtieead dpi Theelectrieabmuplingplbwed wi t hin t he

ink reservoir 34. Ink is drawn by this 5 backpressurg from bhe repl aceabl e
i nk cont &i ninfornmtion te hepassedhatwesn anglectrica! sipragadrves 30 diseossA PAthfead 16 i s

| eni shed. wi t h. i nk i, ded. | ok; ' 12. Th
oo orer il doia 48 s inftt pblifon 18D 1BE ERHalted BlSpRARALT ™Y 12 THE
upwar dl y i nhgweBftheiik stitdiaérN@rand heprihtelqoativar I¥ iy té ensubethe olgratiorl 0

printhead 16. The fluid interconnect 36 is shown greatly sinplified in Fig.
4. 1n the ppEthepriatr portionil Rimeompatiblerwith thejink eontainebwithinghe s* 3 mani f ol d

that allows for qffset ip.th osi.tioning of .th ' : al ong the
scan axi s, f‘fP&F@%&}e I"BWn r?%B‘eb?blyﬁfoﬁg‘é'gg%@htpﬁﬁgﬁ%ﬁgggggg?ﬂiget fromthe
correspendi goerhd SGREPIRidg¥yste@nioai ner 12. In the preferred enbodi nent,
the fluid interconnect” 36 exftends 15 into the reservoir 34 to conpress the

capi | | ary nenber The banteligr 2% @miong other thingsncaptrolsithe trarsder ofapi | 1 arity

dj t th | uid i nt 36...Thi - | illarit
Cends to ar RIPRHoR SRRV LRV er ReFio 1w ep b CRAGERRA R, 0TIV
f I ow t hr ouglgy 4 difetidl, Hie_‘i:ohﬁélﬁé’r%%ﬁﬁﬁéls&@ tidsfch6f ifdrifatieabeth@en e Wi | | be

di scussed, it is crucial that the ink container 12 be properly positioned
20 wit hi n t printhemtl6/amighs tattiodler 29 foz activating thepprinthead o sgledtslyon of t he

capillary nmenber i s acconpljshed en the ink container. .12 .is jnserted into
t he recég vi Agpositank ?}hPmF‘r“é‘?S{é% %0’9@2’8&5 Bﬁmgfoiﬂleﬁg& E%q‘i? WegelilYfher s

necessary t | ] - el iabl : ial eP®9 héforaRNt ai ner 12 to
t he print he%&%wz&r@g@égggglagd%ﬁ%g%?a?ﬁ%‘fr:&%rz&f urther i ncludes a guide
feature 40, aaditidil Gngaoeeoh af eaittollingdBe transfiarod irdfordatamdbetwéeatthd f eat ure 30

that allow the ink container 12 to be jnserted into é}he recei ving station

14 to achi epHEDtiRg systsmel & and; ahashdencesakas 3 bost Grpputeh@opshMead 16 as wel |
as formreliable;e ri kit : | : ; l e ink
contai ner 12 andhf(#]rgg}stggﬁ%%rﬁgﬁcpg{n?@gg %Qggﬁﬁ#%ggeﬁ@gé@ﬁi&aggﬁﬁth respect
t o Fi gs209aphat medla,ifis ne€dssar thal tie operatibn bfithe sontrolten 29 4c¢ount frithe a gui de

rail 46, an engagenent feature 48 and a | atch engagenent f.ea&gre 50. The
gui de rail peticulapeepleceablejnk gontainer 4 wstaHed Wl@ﬁ‘g}gﬁBﬂ%tﬁf PYTHOR JPe 40 and the
repl aceabl e d nk cont ai her.,. 0, QU R¥ricaP04 1 nk
container 1 80%?2@%%3{1]\1/%6%6&6&%. %ﬁrs%zﬁt a%ﬁ’z&ﬁ%d%%%al ner% 2 is then
pressed dowgaied derics BVRY Rs6urd fothe partibilasieplceabliiak codtanwsdZi ated with the
receiving station 14 until a |atch engagenent feature SO associated with
the receivi inptalledin ta ptintes pordigad 84o pesyke felighle pperatiomandrisuiedigh t h t he

| at ch mﬁgber éo to S secure a back end or trailing end of the ink container
12 to the ré&8 Wpﬂﬁtlgltaﬁ?ﬁ'on 14. It is the cooperation of the on the ink
contai ner 12 wi t Ay{dis theprhtheRrs2fot @ehriplRCthid dahi bk krédmahy ERgrisilat i on 14
that allow proper insertion and functional interfaci ng bet ween t he

repl aceabl e siordgedevice Bd assodidted wdtht the rapdacedblé ins containesd2 £an inphder ecei vi ng
station 14 m 11 now be discussed.in nmopre detail . with 10 respect to Fig. 5.
Fig. Sis aﬂierf@H?W’é’&_%B*EEPPM%W%W“{‘I‘]@T llgcqagrenelpgf: ﬁtag‘f’%%&n 14 shown in
| solation. e LECaH kiaPinibiAibh 8Pt dnSaMindr 2l tenPedetfilivhte SnR ypenochr orre
bay 56 for recelving as I nk contal ner contal'ning a single ink color and
a tri-capor ahd@inkSSldronk cotainet sige, priniennodelntuaibeeor idevtificptichmambeepar at e i nk

colors contained 1 Stherein. In this preferred enbodi nent, the nonochrone
bay 56 receiandgargidge usage information, just to name a few.




repl aceabl e ink container 12 containing black ink, and the tri-color bay
recei ves a roggpdosreabl e i nk contai ner coi ning cyan, nagenta, and yell ow
“inks, each partitioned into a separate reservoir within. the ink container
12. The receiving station 14 as well|l as the replaceable ink container 12
can have ot her 20 arrangenents of bays S6 and S8 for receiving ink

contai ners containing different numbers of distinct inks™¥nt@%ned therein.
I n addi tion, theFusies paépectaeiiownd alpastonss thersgaBing oariage2G ecei vi ng

station 14 can be fewer or greater than h:&o FO( .eﬁ rl*r%.e, a receiving
station 14 ekawinae paif efifeplaseableink coplpwerss HERENP 8] rtheSepar ate
monochrone ink. cont ai nerns ,12 w.th. ignk; ' moRbawihiBe 2 2S
separate inEec(e,m[@rsrt‘ﬁ’@nglét%Pﬁgwﬁﬁﬁclgpg}rpﬁl?%%? Each bay 56 and 58 of

the recei vi pgeffiildtfionl4. iIx'i‘ﬂiegﬁﬁérramexﬁbmﬁﬁﬁwﬁtet}ﬁﬁnltjelrprim‘ingisysitclg 18ach of the
upright flurd interconnects 36 that extends therethrough. The fluid

i nt er confiecsh® inFig I includes atriecolérink comainer ortaining dyes & g fluid 10
10991ACS-2 11 May 2004 qutl et associated with t ' f.al 12. An

el ectical i ﬁ?]@Fsc%‘ﬁﬁe“E‘Eo gnk gonfgiaer qoﬁgﬂﬂ%ﬁmflﬁ eé@&“ﬁéc@ﬁ@%%ﬁ? 56 and 58.
The el ect I | el AYIASGHordfk bothineiREn@iRloyig kdgentaf arel yellbwdialel, cont act s

64. In the preferred enbodi nent, the el ectrical contacts 64, are an
ar r angenent and tHeinglesqulormigk tordaioer aointatnsrhilask ink fsrgeqmplishing fauss oper

installation of the replaceable i.nk container 12 {nj. : pondi ng bay
of the receiCoioRgRtng ?@H‘?rﬁ?wéﬁﬁﬂ)@?c@gﬂgﬁﬁﬂzﬁ?&% é#’@%@%@)@%ﬁgﬁel ectrical

I nter copgec hide ik G163 BP RiotSthAs tHFeinkRelesifadre afeed i n a
reliabl gamﬁlﬁé%tgﬁ‘ﬁ%v%lﬁdggh%giﬁ 46 disposed on either side of the fluid

i nt er connecir&quire® Rbrtdxamplzninhthb agsesA highdidsBitypridigs, frequeatly &95ondi ng gui de
feature 40 on either side of the ink.container 12 to guide the ink

cont ai ner i mqseswemra&&eéit%w%%ﬂbam%n the ink container 12 is fully

inserted into th Y gm%% i shd PR ifFgay e wnl fRAdib 48 di sposed
Eg&ﬁﬁﬁg?ece gptr’llg&sl?gtslhgnﬁm engage t he cor?gyzpondi ng

on a back wall 66 0 ne ¢
engagenent fceapled ®sa #idgle printheadl 6oy sindlivity t hethe preférred erobnditngty 12, The

engagenent features 48 are di sposed qon githe i de of .the electrical

i nt er cortfiectfowdnkjet printheads g ﬁéc%g‘l’glf g@xpietftg g‘f’e VNG 5?"&”8 ilé'pos ed
within the receivi taki o . ' dalloSowbl&d asi ng
force that Jﬁﬁﬂgpﬁeg&ﬁgg%?%&%ﬁfa%gﬁ?g?%{e%ﬂilgihggiv\%%%lﬂglﬂdr%gg gg%tom surface

68 of the rqgeictidTthetont éddéred ks Tbatainedin theréplareabldsnk contdivers.at chi ng of the
ink container 12 20 to the receiving station 14 _as wel] as %'tdi ng the
removal of tThas,thkcyaopmagants; yalilow laeleprintheady L6 gresgagh copplefion || pe

di scussed with respect,.to Figs. 10 and, 11. JRi ¥ @,;yﬂ, 6d show
front plan, RHEP %‘?ﬂd‘%acé'ﬁn’&'%ﬁ??taa Xe lOE’)‘'ozﬂdoﬂr%&%l %ggu\ﬁpgi\%g,’r@%gc |

spectively, of
t he replgceqhhé dofkg@Eafidiviféh &Bk@fxsetdf@e\%rgﬁ'@ﬂteaﬂmeﬂfémme Aiso shown in Fig.

6a, the replaceable ink container 12 includes a pan

possible. For example, the printhead 16 can be configured to print more than
one ink color by properly partitioning the printhead 16 to allow a first ink color
to be provided to a first group of ink nozzles and a second ink color to be
provided to a second group of ink nozzles, with the second group of ink nozzles

25  different from the first group. In this manner, a single printhead 16 can be used
to print more than one ink color allowing fewer than four printheads 16 to
accomplish four-color printing. The fluidic path between each of the replaceable
ink containers 12 and the printhead 16 will be discussed in more detail with
respect to Fig. 4.

30 Each of the replaceable ink containers 12 include a latch 30 for securing

the replaceable ink container 12 to the receiving station 14. The receiving

station 14 in the preferred embodiment includes a set of keys 32 that interact



25 'of outwardly projecting guide rail engagenent features 40. In the
preferred embodient, each of these guide rail engagenent features 40
“extend outwardly in a direction orthogonal to upright side 70 of the

repl aceabl e ink container 12. The engagenent features 42 extend outwardly
froma front surface or |eading edge 72 of the ink container 12. The
engagenent features 42 are disposed on 30 either side ofl &ayelogétri cal
interface 7&/itﬁ'&9ﬂ€s¥6n&lh R&YifS faiver (doteshowhy emthereglameblgnioéontdieerr epl aceabl e
ink container 2. The electrical interface 74 includes a plurality I1

i 0ssi aos. . z111Thékeyh@(fdatores oh ks replaggableonk sentaingsi2 ipteract @gﬁlﬁ[‘%f t he

| ectrical tacts, 78 el ectricall Al
Gevi co 80, Eppadndne KeSvBRatGn Al SSACEAe IRalt B Qb OV D02,

6¢c. The trail] tRE rdcBRideeRdtRaaabl e i nk container 12 includes the
| at ch feat u%sedogg)a%slgé’@?‘ng fam engagenent hook 54. The latch feature 30 is

formed of a resi Figeais amideplaaivienhofthe stanning camiage pertian 28 sheH 1% o ext end
outwardly fromthe trailing end ther x} endi.ng t he. nt feature
outwardly t Siaed Thegcappingg sapwaoe‘255@62%&91@3%%&@%@%%@%d with the
receiving station:| : {4. Lréby BREMAS Adidi nwardly toward
the traili nglaoéﬁlgyg’ﬁéu%(ﬁgm?g‘t%gﬁ&gn@ﬁ%g?mld exebr?ts a bi a%j ng force outwardly
in order tocenmuhRaliditbetneagharsplackalie inkeobthinee hRand therpristhgaddbent with the
correspondi ng engagenent feature 50 ? sociated with tgt? rf‘f: irvi ng station
14 to secure t heThareplagpablg mkicontainer | & mcpdes @ eSPRYPHPOIU 101 14. ~The

ropl acehl el GRNBLPRord g NG VAR bt AMenthoapasgdnoti e, 15

trailin e re contai ner 12. The keys are preferably
di sposed on cglot fplacedblicinkicontainet 12 his thftetsepazatel itkheontadnmenhresgrvolise 76 of the

repl aceabl e i nk container 12. The keys_84, together wth ing features 32
on the receesshpgntaining ik of 3 differentcoidr. thbé‘ésr%"ﬁgg ﬁ’é‘bf’ﬂ‘lg‘eggﬁeai ner 12 is
inserted in_the .correc 3 . [ FdbRGirsasd on 14. In

addi ti on, tﬁbon%tygmgiepg%cggtﬁﬁﬁg( ﬁ%.gm %yl?gsg‘Ii %éﬂegﬁgte\#eﬁt hat the repl acecabl e

i nk cont ai nepntdidinzafk 8f H&inglelcoldpat is conpatible both in color and in
chem stry or conpatibility with the corresponding recgi ving bay 56 and 58

within tbe recei i thg peaferrédymbofimenteths sprerwoinid has g capiMlanssiofRghosed on a top

surface 86 at the trailing.ed 2 of . i : pweer 12. The
handl e por t FRsHbeR (gt ngﬁgogﬁﬁgglncﬁggﬁ%@%g&?% ‘E‘Sﬁ‘ggﬁggggﬁié‘? t he
trailing edge 82 WMiihEsaifiseht@piliaftytolrBaindfp iopevai tnkisykagt fiohetheecei vi ng

station 14. Positioning the handl e portion above ~apertures 88 tends to
reduce the ogeominddiduying insertioa andgemoial of e gk containg 2 P thehands whi | e

i ting the i.nk container. 12.intaq th R ' Lp addi ti on,
the handl'e PoRERGRSER s This FRuLy dnter (RSt e b bl i pbentilh 80501 O
el ectricgl GORLACHSM i iR résBFlHI Pbveeh wWilldwirRty Givirogmettal he el ectri cal

contacts 78 B o
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

25  preferred capillary storage member is a network of heat bonded polymer fibers
described in US Patent Application entitled “Ink Reservoir for an Inkjet Printer”
attorney docket 10991407 filed on October 29, 1999, serial number 09/430,400,
assigned to the assignee of the present invention and incorporated herein by
reference.

30 Once the ink container 12 is properly installed into the receiving station
14, the ink container 12 is fluidically coupled to the printhead 16 by way of fluid

interconnect 36. Upon activation of the printhead 16, ink is ejected from the



duri.ng insertion of the ink container 12 into the receiving station 14.

Thi s handl i mgnPy2z a human hand can contam nate the electrical contacts. 12
"104914(®-2 11 May 2004 Contam nation of the electrical contact with salts
and oils frequently found in human skin can result in an unreliable or high
resi stance el ectrical connection between the ink container 12 and the
printer portion 18) The ink container |2 includes apertdr® 8%%i sposed on
t he bottom Bjestidi Fottiory 88 ploduiding b epgaive ghige preskurepsenzdtiness rafrrednioe aper t ur es
88 allow the fluid interconnect, 36 to extend through the reservoir 34 to
engage the @&bﬁqkpﬁﬁﬁﬂr%é‘ﬁ@&ﬂ’@i%ﬁﬂg?é@l1@-h@h‘éi“ﬁg,anlvﬁg?‘gﬁ¢$8¥3mo“!" We tri-color

repl aceabl e i nk. gont aj ne A | W th each
fluid outl efl 6}1@%@ éghéﬁ Jﬁlé&‘f%%ntgggl{]%f' d;}?gﬂ%%ﬁaa%lotpg%rgélﬁ?lﬁﬁ%mgg‘see of the
tri-color cRathay mepsnehdiRpodelthid theiigk tesépvoinB4r nknis dfavendyethis i nt o each of

the fluid outletS 88 to provide fluid comunicati on, betwegn eagh i nk
chanber &nd batkprassure &oputhd repiacsabln inkieateies 1 2 thihe prnthead 16, My 7 s a

nt 0" the. momERTiHe pEAoRe (s it rsn POl R PR PRENY 48 laceio WSS O

The nonochr @gRainBkicont ai ner shown in Fig. 7 is simlar to the tri-color
i nk container shown in Figs. 6a through 6d except that only a single fluid
outl et 88 is profTheddid intetdvantut 86 dnprefersbdyan metantting ik petbdine repl aceabl e

i nk container 12 contagins si ngl e ink,€ol.or _and t.heraf eceives only a
single corr éétﬁﬁﬁgﬂ*W‘ﬁthﬂﬁ?wggB%tﬁﬁgﬁf% #&?‘wﬁf ‘ﬁ%.ﬁ‘ﬁgﬁﬁﬁ frlo\r/n fhe i %k
cont ai ”SOV! g\?\'lggxfﬁcfhéé hg?é?ﬂlﬁ& GRBRBEH O30 sishoWE aetatly bignplBiet $n Biggn et | y

enl arge ectrical storage device 80 and el ectrical contacts
78. In one phiesyreferred embbdinient the, fluid interceriect eis agnanifoddbthgballons 80 and t he

electrical. contacts are nounted t 85. E f th | ectrical
cont ac!t s 78 ofisetdn g&ﬂof’@apl“ﬁ%g&ﬁ@'g&é%d;gg%ﬂég&%&ﬂWgﬁ&’gaﬁ agg Se\??cél gg
25 Bach of bligwflaShd bififitad it B phcdBoliiet BbhE boflapbndifgtapladatic om each

ot her by the ra n one preferred enbodi nent, the electrical
st orage deviitlecohfhine 12. fethepoefemed embottmentythe flwid interoonnectct axéendse

onded 15 1 WEORRICEEHE HhFomPre OB RLmERpea IERBUPTRRE 2 PGt o ar e our
connect | ons SRR it FRICERARE nIM BRRRRE 36O RaEbnB0C B Phe”
repl aceabl e jidpkasedeupilianey tedds fordraw itletopatdht figidiataréamediB6ethereby i shes
el ectrical connection between the electrical contacts, 64 on
allowing ink to flow through the fluid interconnect 36 to the printhead 16. As
will be discussed, it is crucial that the ink container 12 be properly positioned
20  within the receiving station 14 such that proper compression of the capillary
member is accomplished when the ink container 12 is inserted into the receiving
station. Proper compression of the capillary member is necessary to establish a
reliable flow of ink from the ink container 12 to the printhead 16.
The replaceable ink container 12 further includes a guide feature 40, an
25  engagement feature 42, a handle 44 and a latch feature 30 that allow the ink
container 12 to be inserted into the receiving station 14 to achieve reliable fluid
interconnection with the printhead 16 as well as form reliable electrical
interconnection between the replaceable ink container 12 and the scanning
carriage 20 as will be discussed with respect to Figs. 9a-9c and 10a-10b.
30 The receiving station 14 includes a guide rail 46, an engagement feature
48 and a latch engagement feature 50. The guide rail 46 cooperates with the

guide rail engagement feature 40 and the replaceable ink container 12 to guide



13 . 10991405 2 11 May 2004 the receiving station 14 and the el ectrical
contacts 78 an the replaceable ink container 12. Wth power and ground
‘appl i ed to hde«wed ectrical storage device 80, data is transferred between
the printing portion 18 and the replaceable ink container 12 at a rate
established by the cloak signal. It is critical that electrical. 5
connection between the printer portion I8 and the repl aﬁeﬁlbl 6 J'Mnk cont ai ner

12 formed by electrical contacts 64 agd,/8. .re [ Vi€ P%s Oow resi stance
connect i ons ilpcoatuingr k2 fo @n%gﬁ%alrgaﬂi?g’}(.wﬁgfﬁ%igigﬁeé% r (_:%I contacts 64
and 78 Tai| ot Ainfod BpiRsYigiratagulen S esbdiara] with e relstvingmy not. be

r

properly transterred, the data may be corrupted or_inaccurate.

Ther ef ore, istaﬁbslémtﬂhwh%ﬂgmtmlsp%@ﬁw\’g}@sﬁegc?%e connection is
made bet veen, (he ) 431 ftute’sdtashclaftd vAH thS iabd nalet B0tol8 to ensure
proper oper aﬁmlttl(gﬁl%PA(gta%%q&?!ﬂgnﬁ%ng system 10. Fig. 9a, 9h, and 9c is a
sequence f detgeis backend or thailingread of the inkicontrinpyl2cto dhe TeFRAVIDS i nvention
fox insertin e.repl aceabl e.i Bk, ¢ ' confeihd'19 wWith@hd feft@ieyi Ng station
14 to form rIg‘I' h&gﬂg%@é@?ﬁ’?gﬁﬁ&dm@{%@, C conne%tli ons with the 15

recei ving statdcatedWith the @ceiting sthitoss]4tthas allow propeinsetian and partially i nserted

into the receiving.statjo 4. |.n the ef er ! '}Eoeiv‘iﬂke i nk
cont ai ner 1@@%@%&@@&&&%@%#&%%8%%% stﬁgfl[&?r%%gﬁf%x gr aspi ng the
handl e porti 4276k feBFARS stAtehn! 128vill nkwbe disansset inmuredetibwitkcei vi ng

&Qﬁioﬂ‘i
station with the | eading edge or |eading face 72 first. 20 As the | eading
edge 72 &bt erespeetite Figedei vi ng station 14 the outwardly extending guide

menmbers 40 on t hey| ?ﬁﬁ&ﬁ@@ﬁ%ﬂ%f&%@ﬂ]c:@éeiﬁh@stﬁlﬁul@cmiﬁje rails 46.
The guide rails ?éégﬁ?ﬁg&? i i

e Tnk_container 12 a horizontal or |inear
noti on t owar Holafive. H&QWES%O@MMWF%E’&%HWB’HE%%’P%%ET .e%ﬂﬁe gui de reds

46 then gui dg%%l%gsm%ggggtzgﬁg&,mz%mm@ﬁghmwoﬁmmrﬁimmm di rection

toward the b a vertical, di rectgngn i ovvar‘_d.tege bott om
surface of tbey S8doncsdiving antink conteitet hevingithrasseparate M tgREHRI N F eat ure 42 on

the ink container 12.is received. j gReeaaient feature 48
on the bdék - &8 WM%%@&?%&%@%II{OOH 4®§gg6shovm in Fig. 9b. The

insertion of rgphageableknicitaiticn 2 cohriningiblacikeink,and shedri-colos b 1V dr ce to urge
the ink container_linearly along.the quide rajl 30 . The, gravi tati onal
force acti nQYWM@%W%mmm{%@;@%W%% i nk container to
follow the ggﬁrﬂ&oﬂe&ﬂtéaée@aﬁﬁer"d%ﬁ/oﬁlﬂridmﬂlaidkmonwmm.i'meaemvard di rection
to all ow engagenent of englagemant features ﬁ% an %8 e;j'he gui de rail
engagenent | 4tation]i@c el 3s the Teplaggsbleigl SOHALE 1 £B2 fhs preferably gently
rounded yfg& mh%%%qu £4 £Rlse & rensyitg ek petitalfers ontaniaf differept 9b shows

the ink nt arn |ns_rted|ptotherec Ning station. |4.such that the
engagenent f eambersofiistingt inks contgingd fasrein. ip £EA1HAR e at ure 48
associated w,th the YA E%ﬁ&%ﬂ 4 4an 1 FERUVMDEStet iafi Gwo.SFappl i ed to
the ink con\t,\%f“ﬁ a}u%gggo? gﬁ'%se e & arrows 90 to conpress the | eaf
spring S2 an@x&@mrag&civhgstaﬁahlmp@bﬁdfmseﬂ?ﬂfa{eﬁ’&ﬁf@kf%ﬁ’%i o 12.
downwardly toward the bottom surfa 0 L SGRkdoRinddgd | on 14. The
keys 84 nust SWPVW%W&%’M%%%%%%%G eature 32 ogfléthe recei vi ng
station I lgbnatdiink eyl6r t84cemplih fobscdlerprinting.ai ner 12 do not correspond to

the keying features_ 32, the keying systemwll,. fop NSertion of
the ink cont ai neﬁ&@@}ﬁ?@ﬂ%@&&"&?ﬁ‘ﬂ’& %’Pilgr’fgqg&g%?é &eyl ng system made
up of keys 84, %%Mé,ﬂgigﬁmﬁ&ﬁmg&amwm&smmﬁmmrs that are

t

not conpati bl'e w e receiving station |4 fi rmfurtg}%r insertion into
the recei vi ngheflaidiintarcomnect3gris pApidiipletdos ok ip ot § IePRR ontai ner 12 into
the receiving station 14 could result in contact of the fluid interconnect
3b with the capillary menber within the ink container 12, thereby
contamnating the fluid interconnect 3b wth inconpatible ink. Inconpatible
ink mxing in the fluid interconnect 36 can result in precipitation which
can damage

10



the printhead 16. In addition to inks of inconpatible chem stries, the ink
20 contai ner can have an inconpatible color which. can result in color

'm Xi ng, thenedwssa educi ng the output print quality. The keys 84 on the ink

container 12 and the keying features 32 on the receiving station I4 allow
for the conplete insertion of the proper ink container 12 into the
receiving station 14. The downward force applied to thg ﬁgytzrogr,l i ng end 82

of the ink container 12 causes the ink co Q bout a pivot
axi's conpr eswiletgssopieted with thajpk theipk ppytaiger 1 %hé?%ﬁﬁﬂ‘r’f@”ﬁ “tl%ltzr al ?dang edge 82 of
the ink cont; Besdpiais8MTRslElb@scal Gfferedontdté2r ecei ving station

" As the&}'lé]}%acont aﬁ%@?ﬁig I S urged downward i pto tIBe recei ving station
14, t he res@cluxb&abh:ra&lty@}ﬂacmce‘mpﬁ&@& @F\W?‘P rd t he

trailing ed Lk e meablecmedicmﬁml ner 12 is
ur ged dovvn M@P’fﬁ%#% B$ Q:hé’dt'&?f %’mﬁgtl feature 54 on the latch 30
engages V§ t hith groper ﬁstaﬁﬂthmu@the&zplact@@ @gntgnq_rl 2pt9 BH04 engagenent feature

50 on the recei VI n statl n_14. to Igﬁt%ﬂféacﬁ.gfto t he
recei ving stRIEPRY ﬁﬁfﬁw} %Hg@ P{W | nk container 12

properly Se%éa&mwht&cﬁwwsm@dﬂmmmmmwmmhahﬂ:plgfd 9c the fluid
i nterconnect 36 extends into the reservoir 34 to 5 conpress the capillary
menber, t heriolgyelisblema8era regi on of increased capillarity adjacent the

fluid int erco””e%ﬁegﬁdeﬁlﬂb% s&[‘oxp&thbflsiddaﬁ'mﬁﬂmdmthbmma@y tends to draw
ink toward the fu [

nt er connect 36, the al, | fl ow t hrough
the flui t0i nwihiocsshdey 5GEd S engase e REFDY 8‘“11?1&\@4’?5@'19"3#‘(%‘?‘%(3(1 enbodi rregt
e K (O G i Wi 16 & £ 51 chREnErGsRIO Resiitgtiniim. | 4 | S

oriented in a ravitational ~franme of reference S E@g}s gravitational
force acts oWhemthcmhdonﬂammb'llsiﬁmymlﬁ?r &W&’r‘fﬂ?ﬁj “aw i nk towar d

the bottom SUfgfggefﬁeg{ﬁaxp%s?ﬁ@%ﬁ&f%&kww&%mm@wmhm the ink

cont ai ner 12%% om surface 76 where thi k is drawn

toward the fa@gbmaamwmm@@mgmmw@@omm%&ﬁ reby tending to
reduce or mnimze strandin ' gfﬁgner 12. Fig. 10
is a APl i pouiainer %mtfgm#%‘%a g%n arge 8gnd br oken away of
the 'nk Cont ﬁb&lﬁéﬂ%&fnﬁS&EQYAmmgmaﬁmmchmhd@gmgﬁéwﬁ@@{ll on 14. The
ink container 12 is shown with a ar tor | sposed
t her ei n. Thewithmweéﬁ%?ta@? ﬂsﬁ%%%?g%ﬂ%%%%fl%%t ed into the
recei ving 20 uP%é link thiRaihérUb pwiti Soa0abutioin Sfatest8 efdhe ved t hrough t he
fluid outlet to Conpress the capil]ar nenper .8 a region
adj acent ther&hmnasmnom}%&h@é@f%@gﬂﬁ’%%éfaﬁ&é?gg&%gg H‘?ﬁeﬁ the. fluid
i ntercon 30,18 thé‘x'émBVﬂ%fﬂi&&ﬁk@inmmnk wi thin the
OBt i1 B b inl B i 46 s il

capi |l ar to pass fromthe ink contai dJﬁ!tothe
pri nt bead 16ﬁbhrm@bemhgsthmdﬂa3wﬁlhkd@@s§pdﬁgﬂg§pectto Figs. 1

Figs. 6a, 6b, 6c, and 6d show front plan, side plan, back plan, and bottom
plan views, respeétively, of the replaceable ink container 12 of the present
invention. As shown in Fig. 6a, the replaceable ink container 12 includes a pair

25 of outwardiy projecting guide rail engagement features 40. In the preferred
cmbodiment, 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 72 of the ink container 12. The engagement features 42 are dlsposed on

30 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

11



Fig.. 11 is a sinplified top plan view of the ink container 12 installed
within the receiving station 14. Fig, 11 is intended to illustrate how

‘el ectrical hwhesconnecti on between the ink container 12 and receiving
station 14 is achieved and is not drawn to scale. 1n the preferred

enbodi ment, the receiving station 14 30 includes the electrical
interconnect 62 having a plurality of spring-Ioaded el e¢ctadycaboswcont acts b4.

| 6 1099140S-2 11 May 2004 The jnk .contai ner j ole a plurality of

el ectri cal dkﬁﬂb%?%m“&'@p%‘gﬂa“bﬂzwg meﬂecofl%—észg%l.a {n%@y 12 is configured

such that when 1% 6l dncfectrthOstdrhigs defie€80/i Ng station 14, each of the

plurality of el'ectrical contacts 78 emr;%%gges ggch of, &Jhe6gl,gl§ality of

spring-bi ased el Oppaesite the leadingsad 32 B2 ead 82 showmy in K18, 6% 189 on 14, The

el ectrical contact 4 gt Hhdsahé fatth fedeb30f t he
o e st RpBe R AR £7 58

el ectri cal agal nst each of the el ectrjcal contacts 78
associ at el Wsbiig binengapdmenthdakiSde The atch fedture 39 iy formedisfa resilisgt 1 j cal

i nterconnection, is,establish Rk [ ibdo @iad t he

recei vi ng st’%?t?‘??hwﬂ?ﬁ aﬁ%wsstﬁgfhgc&%?&ﬁ%groconneg% %rfﬂ%fer?ﬁv\g%n t he ink

contai ner 12naas) debding Gl enpapemeitaftdnan ottiratily towaulthe carresperdingon to be

transferred between the electric storage Vi i sed on the ink

cont ai ner 1@%W%WHWPP@W§£%%S’%§#%@§%E§%#A er portion 18 shown

in Fig 2. F&xﬁbe}gé‘is%tﬁi Jeddod itkvhdddlyy boviced the railingiend182, thetliteh memden i on pr ocess
respec

descri bed wt D€ o Figs., 9a, ,9b and 9¢c wherein adi ng edge 72
of the ik 1@6@#@8&@@0@@“@@5&%@@%3‘%‘%&Wﬁ%‘%a%{%rconnect 36.

Fig. 12a depjgts : ' ' b Borfels ndﬂﬂg tangdgem Jeabite SOdssuciated |t can be
seen from Figs. %aég%mﬁﬁﬁ%t theﬁbgui e ,eatg#% 40 nust. be positioned on
the ink contwitthe recaivingstation idte sconmithe inkrontgget PLEEEVPE of the ink
cont ai ner 12*}*?%{1?5 4t hat the | eading edge 72 of the ink container does not

collide the interconnect 36 during insertion. 20 Another constraint
on the positi oni r@eﬁpMI@kmmﬂémsﬂbld@eﬁh@ﬁsﬂﬁ@PW% mber 40 nust

be positiogned suffici.ently cl.ose,t . 0 t he ink contai ner

12 to inéﬁre@ﬁ%@ﬁéﬁ@ﬁm@%@@%ﬁf&éaﬂgh%g%erIl%/rglgrr?gfg es with the

cor r espondi NgisRRSPEHAGME siderithelatclf 20 towatdtbe bettom surface Hiefithon 14. In

addi tion, the outwardly extendi, ui de. nmegber . i 25 cont ai ner

nust ext end UBMP]&WP&%H-I%@YS?%% %@ﬁﬁ%%@?%? S 46. However,

the outwardl meﬁeshgﬁ%is&ﬂoﬂw,mrwm&ﬁhmmmmaiemmdmtm far outward

such that the guide nenbers 40 engage the,u%i&gﬁt shgi(%,i%tge recei ving

station 14, poredihay$§ ant$inithe wprhangptation 14 Loy %ot @nd bi ndi ng

which resjstg | | ' ' taitep12 bomtdimsciak vi ng st ati on
203! e b 33 o6 RIS T cbe ;

14. 30 Fi c ilTustrate the tec ni,queﬁIﬂ?r renovi ng the
i Nk cont ai nethaflia cémpatibletbotly inceloy anddn ghemistehorcomp % WP Que for renmoving

the ink container 12 of the | PSR eQBcRaEE Astioniiuh the rel ease of

t he engagenefi{™EP 6%%@9%?%%2‘8 ?lé'fture 75 om t he correspondi ng
engagenent f eat urEheiandipbortion 44 isalisposed gn sttep susface 86 a5 ¢hefralingfdghe | atch 30
toward the trailin urface 82. .On i L dsw i nk cont ai ner
12 is rel easé@l,"hﬁﬁg@;ﬁﬁﬁ’%&g?"&’r‘%gitﬁgee%#gll%lp%#gagégge oﬁ?%ei nk cont ai ner
upwar d a?SSh%BYﬁaihé} 1Bit@be dradhed Hbe iraikingaigt 82 mtile i@ertedrintb éhegr asped by 5
handle 44 to retrieve the ink, contain 2.0n.a di.r .Qn: jte the

i nsertion di ﬁ%@?‘@#ﬁb%fﬁ%wgémﬁiie&s @W%ﬁ@lﬁe &%‘)ﬁ%ﬁﬁ he

[ eCei Ving St gbi e b8 terkiff 188ick heBppitaiity 46 thexhktouser tofpet igltodéhaimi | 5 46 to

lift the ink tontainer, thereby prevent]ng mte,rferfegce‘g ween the fluid
i nt er connect hasisavhile inserting thednkxentainer bhintqtbe FSEVHRSEHPR Lt Mot t he i nk

container 12 ‘addition, the handle portion 44 is disposed on the reservoir 34 opposite the
30 electrical contacts 78 to reduce or eliminate handling of the electrical contacts 78
during insertion of the inlk container 12 into the receiving station 14. This
handling by a human hand can contaminate the electrical contacts.

12



10 The.ink container 12 of the present invention is configured to engage
and interact with the receiving station 14 to guide the ink container 12
into the regghwkflg station and for formng a reliable fluid and el ectri cal
connection with the receiving station 14. The techni que of the present
invention allows this insertion process to be relatively sinple and easy to
prevent inproper insertion 15 of the ink container 12. Th yuz%pmer gr asps
the ink container 12 by the handle portion 44 as?—&gsu e e 1 nk contai ner
12 hor i zont aldnaningtion ofithe eleotsicalicoriads withiselts apd oil uﬁﬂg'oé“‘r‘ | s 46 and gui de

features 40 co%ﬁ%&%%%gﬁwmr%tﬁsmgaﬁgﬂwwm into the

recei vi ng sf%ﬂ container 12 1s pressed downwardly to Iatch
t he i nk conttetween thbinlacontadnehil 2 a6l tbppuimeriportion 180 i nt er connecti on bot h

electrically and !l uidicall e iokd kg L RRR and the receiving
station 14. 18 %%ﬁﬁ@@ﬁ%é%%ﬁwgp#%gﬁgﬁﬁggﬁﬁ .. 1A
repl aceabl e dupliceCTBIf tierteplacedly ink qontaiperd2i Ghe gpertrrtes 88 allow theifd printi ng
system (10), the inkjet priptin st em hayi.n | Wk station (14)
nmounted to anieEes %5@?&%‘@“&%%,‘%8“%8%?‘#%%&%%% having a fluid
inlet (36) agenGerBlspssal iHein (Tn Heahi df@l tricnlvr poplaseabhink edndmvari cal | y
connected to a printing system control pgr,ti qu;-(c%%&sgot ne repl aceabl e ink

[

cont ai ner colHiess angjthregfluid-qutlets 88, Widh gach Suid o Mg end surface
(72) el ati vastenAufLeiGe th 8 e of BREHChBFubbd uch eplhaediubd e 1 nk cont ai ner
and a

into the recerving s :}1 ron, bottom end surface_ (/Gy orthogonal to the
| eadi ng &0id mterdoameets Htestebdintawack pfthe fluid outles Phtomgodds fid g out 1 et (88)

configured fé)o(rgnccE%Q%%#Wkuﬁ%&lﬁé%ﬁoﬁmémwgrstati on; an

el ectrical sYOrac coup to the ink reservoir for storing
informati on thefiak eslot 0 t he repl aceabl e ink container, a plurality of

el ectrical contacls {78) nounted t ' rg,mc&l ighednd
electrically con?ﬁté%t'é)‘ﬁameﬁgvee‘g"é%&%@%&@%egg{e&ﬁeV| cg{) wherei n each of
the plural it graferibeBits the Aloncshrdnsstiay 56 in the eeceivingstation Vbshovarie configured to
engage each of the plurality, of el ectrical gcontacts . i ving
station & oBigr&bIRe mengpeme ‘@P@Pﬁqﬁ“egp-‘%flgﬁa’éﬂg\g/?&ctég%%ﬁgfhe printing
system cont r @%L' LQBowR RIS 6EMERGR 6B BkcehEtBitonty o shiple fiiid puttatd on "t he

| eadi ng end g’thfr ace imeTedi atlgdlﬁly adj acent cf% t he botio%Frﬁ surface, the

engagement f 8%isgprayided in the bettam susfacs I gEheAQUIFhraTp Hp agenent feature
(48) on the re%ﬁﬁ&ﬁ?%ﬂiﬁéi&ﬁ%&&km{m&&%&&a&w&goﬁpdsﬁw ace of the ink
10

reservoir to the fecervi ng station 2. The repl aceable ink,cog%ai ner (12) of

clai m 1 wher esrrespdndingdiaifl intgroonapet 3 forpreviding)inkfrom fhe iplggontald® ddoi v (34) is
an uprig side. 19 -2 11 May 2004 3, The repl aceabl e ink

cont ai ne:}b( 1 tﬁB?or{:af%ﬁn#g%%@?\ ér including a capillary storage materi al
(86) disposed wi t¥igrs isagreathk enlarged view of ths 4lectrici storagp idpvies §0 ador age materi al
havi ng an unconpressed. state, when the [ I A& 1s not
installed i neleﬁacq?se%m%%Pﬁ??‘ﬁﬁ"f‘{fﬂ??°%%%i§ﬁ%%%%§%‘§%@it ate when the
repl aceabl e gpkndB biRitAE corBactsteé Mmblrtell ore substratee®Se iRacngf thest ati on to
provide a region of increased capillarity int .capi || ary . age materi al
adj acent theekP‘BP@"@‘mqt%’fs‘GS@?‘?’@YWF@&@SE%@‘? f?ggg%‘flg%ﬁfér (12) of
claiml waer g it dbotical donbac@¥8 B @shridalipisoland f@at eatly Stherbyethé our

el ectrical contacts, the four electrical contacts including a pair of

contacts for sghstate 85.nkp ane prefmred epbpdimges, the elegipetl fomge 4RAceSYS2r of contacts
for providing, cont 8y RBHYM isThofa%o if8!s@bsti@ 85 O1ithé prereRdr ef er ence. .

embodiment, the substrate 85 is adhesively bonded to the ink container 12.
In one preferred embodiment, there are four electrical contacts 78
30  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 contacts 64 on

13



5. The repl aceable ink container (12) of claim1 wherein: the electrical
storage device (80) is a sem conductor nenory device. 6. The repl aceabl e

‘i nk cont ai nagsifd?2) of claim 1l wherein the ink reservoir (34) includes guide
features (40) such that insertion of the replaceable ink container into the
receiving station (14) causes the ink reservoir to nove first in a |linear
direction toward a backwal | (66) of the receiving statij@nuayandosecond in a
direction toward a bottomwall (68). of the peceiving statiogn. . 7. A nethod
for establi §h¢wm§ﬁ®é4%ﬁ@eﬁfﬁ°éi°@ceﬁtﬁ% P%ﬁeﬁ@?ﬁﬁéebgéigﬁr epl aceabl e i nk
container (12) #‘ﬂ&r Bm%d[a;&ﬁja}mm@daﬁiceéﬁ (14) of an

i nkj et pri nt| ng system

od conpri sing r chgqbi e, repl aceabl e i nk
cont ai ner todmmmm&hawraer(themgmn@méﬁérldﬁhﬁ&% SRk o engage an
engagenent feat ure 2 erithcdl thatcedeckicd) of the ink
B 14 S raf SRR 9 o Ragnt 108

cont ai ner i otto rface (76) of the i nk
cont ai nerswm@mﬁbm&mwmm u@ﬂgé&mmemlmvéle(mlew%w 120991405-2 11

May 2004 on ckwal | e electrical

cont act (64) %M %Qgﬁ@%ﬁ&ﬁ%@ﬁgt‘%p ace%gl e i nk cont ai ner
down}/var d t?w@gﬂeﬁ?iﬁqﬁ, bﬂyme))&ahdblegdr;a&)tg@fi;et Héthee?eirmlwgnis@taﬂ l'lso oger ati \l:el y
couple a fluid outle on the bottom syrface pl aceabl e in
cont ai ner W|@H%Prpmﬂfq“fﬂeﬂmcﬁ@mﬁf’%ﬁ]ﬁ?gﬂt?ﬂl@yﬁqtbtetob%&y of the
receiving stgijsfftedBflths AR ?%Eb&ﬁleedCdimbamheTMefbmaﬁs cgitieale| ectri cal
contact on t recer ving sta calkhcont act (78)

ion with at Ie%‘tv oEteeblB{ﬁec
on the | é&dlﬁqmmmﬂmwweﬁ%%@% e at is
ort hogonal tgndtw%ggphgﬁl §ﬁ)%%r.}r &%M&&ﬁh&bﬁu&gmw and fluid

connecti ons rep acea k contarner and the rec i ving
station, the at Img%%mm@%sasqqu@weﬁmeﬂtm e ink

cont ai ner bej ctri cal I [alrfef @ge devi ce (80)
for storing thﬁgfﬁsﬂg ngegﬂgtﬁedrﬁ rep acea% e |inzk§§gtﬁt ai ner. 8. The
met hod f or eﬁe‘cabihgsﬁumgll%etbmhrmmuedwmmlmd(ﬂ%&@m%w%ihecl aim7 "
farther includin rovjding ink fromthe replaceable ink container (12) to
the receil¥i nfFee Y‘gﬁﬁtg {14 9. The nethod for establishing electrical and

fluidic connecti opg @asﬁ&»ﬁdtﬁbink\bbﬂﬁﬁmmﬁaﬂ:aﬂymsamdaﬂbéhqmmt ai ner (12)

| ud N t 86 wh
b1 ot | ng ?hé%ﬁéw arstiredcanpamees Saal REPH s HEELRRE T " 6e)
of the recei LibPT4 6 Bia%hd haadR p bftlﬁnﬁ@ﬂhcﬁmm&hgathemk cont ai ner on
the fluid W % th ] t d
L e e S BT
% ALNG. ALyAL el 1k Pedii0meSEerind siofts b olimfircly i ALY e
Hzupkf a\ W cahmﬂ]; minbet]s éapn tednk walaine} engpeegesh ity patyfemidemalsdf ca] ca] ca] cal

. csl};a{ g/a\t<U]A{c\e/1 % ﬂ égtﬁ%’?‘ccﬂﬁg’%ﬂc&q@a c%mgga]lgﬂhﬁegi?g?ca] calcalca]ca]c

e}?f:e]Eca] ca]@eg&vf@a%aﬁec?{dwﬂ] ﬁa?fcﬂihe-]nmﬂmgaﬂtmmléa gl cal cal ]
= - - ca] ca] ca] ¢

a] ca] ca] ca] cﬂ@&ﬂ@é’f@%%’@g o: J]‘@é?@étﬁggf ca ?ﬂ Bi cg]]%‘] ai cal -\ 2w5| 5557:

3=~=277' "gzé h Ak EVEdLCRRrection toward the bottom surface of the receiving station

R'R, RRRf SS} wr mhc”Y] |

T e o

Z[[\\ ]~ Igﬂ,%gn?; e?ﬂ, wadt wall 66bfhd eadiviaca] ca] cal] ca] ca]
cal ca] ca] ca‘egfcséi(ca a c% cal ca clg]gg:j%]a] caU) calcal (Zauag.abbbcccdddhdd/ ee
f f ggggEhhhi I station 14 as shown in Fig. 9b. The insertion of the ink contain

MK |
AP cé]xigioegr e U A T s M ey
uQuuu. VVVyY cfatd]:a«a:]ngahdm]mlam]l%ﬂ]ﬂéaqocﬁai}séé‘} ca] ca] ca] ca] ca]

| gb
e e s ey L I
a] ca] ca] cal] c@jesitnga koW thﬁgagéﬁibx}tt]fem}maf}zm}ida] @bt geiflerdilcay] ca] ca] ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca]ca]ca]ca! YJ:{}
L9 engagement

E".

|-

VoS| wmhc”~Y] ]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca]ca]c
a] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c:it V5Me?B)

VoS| wmhc”~Y] ] ] ca] ca] ca] ca] ca] ca] ca] ca] éa] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca%gE! 310% o' o0& () -
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: feature 48 associated with the receiving station 14. A downward force is applied

to the ink container 12 as represented by arrows 90 to compress the leaf spring
52 and to urge the trailing end 82 of the ink container 12 downwardly toward the
bottom surface 68 of the receiving station 14. The keys 84 must properly
correspond to the keying feature 32 on the receiving station 14. If the keys 84 on

10 the ink container 12 do not correspond to the keying features 32, the keying
system will prevent further ingertion of the ink container 12 into the receiving
station 14. This keying system made up of keys 84 and the keying features 32
prevent ink containers that are not compatible with the receiving station 14 from
further insertion into the receiving station 14. Further insertion of the ink

15 contamer 12 into the receiving station 14 could result in contact of the fluid
interconnect 36 with the capillary member W1th1n the ink container 12, thereby
contaminating the fluid interconnect 36 with incompatible ink. Incompatible ink
mixing in the fluid interconnect 36 can result in precipitation which can damage
the printhead 16. In addition to inks of incompatible chemistries, the ink

20  container can have an incompatible color which can result in color mixing,
thereby reducing the output print quality.

The keys 84 on the ink container 12 and the keying features 32 on the

receiving station 14 allow for the complete insertion of the proper ink container
12 into the proper receiving station 14. The downward force applied to the

25  trailing end 82 of the ink container 12 causes the ink container 12 to pivot about
a pivot axis compressing the leaf spring 52, thereby moving the tralhng edge 82
of the ink container 12 toward the bottom surface 68 of the receiving station 14.
As the ink container 12 is urged downward into the receiving station 14, the
resilient latch 30 is compressed stightly inward toward the trailing edge 82 of the

30 ink container 12. Once the ink container 12 is urged downward sufficiently far,
the engagement feature 54 on the latch 30 engages with a corresponding

15
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ink container 12 when inserted into the receiving station 14 is oriented in a
10  gravitational frame of reference so thata gravitational force acts on ink within
the ink container 12 tending to draw ink toward the bottom surface 76 of the ink
container 12, Thus ink within the ink container 12 is drawn to the bottom
surface 76 where this ink is drawn toward the fluid interconnect 36 by capillary
attraction thereby tending to reduce or minimize stranding of ink within the ink
15  container 12.
Fig. 10 is a simplified representation shown greatly enlarged and broken
away of the ink container 12 properly positioned in the receiving station 14. The
ink container 12 is shown with a capillary storage member 86 disposed therein.
The ink container 12 is configured so that when inserted into the receiving
20 station 14, the fluid interconnect 36 is received through the fluid outlet 88 to

compress the capillary storage member 86 in a region adjacent the fluid

interconnect 36. In the preferred embodiment, the fluid interconnect 36 is &

hollow cylindrical ink pipe that allows ink within the capillary storage member

86 to pass from the ink container 12 to the printhead 16 through the hollow ink
25 pipe 36.

Fig. 11 is a simplified top plan view of the mk container 12 installed
within the teceiving station 14. Fig. 11is intended to illustrate how electrical
interconnection between the ink container 12 and receiving station 14 is achieved
and is not drawn to scale. In the preferred embodiment, the receiving station 14

30 includes the electrical interconnect 62 having a plurality of spring-loaded
electrical contacts 64.
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each of the electrical contacts are biased against each of the electrical contacts 78
associated with the ink container such that a reliable electrical interconnection is
established between the ink container 12 and the receiving station 14. This
electrical interconnection between the ink container 12 and the receiving station
10 14 allows information to be transferred between the electrical storage device 80
disposed on the ink container 12 and the controller 29 disposed in the printer
portion 18 shown in Fig. 2.
Figs 12a and 12b illustrate a position in the insertion process described
with respect to Figs. 9a, 9b and 9c wherein the leading edge 72 of the ink
15  container 12 is positioned over the fluid interconnect 36. Fig. 12a depicts a side
view with Fig. 12b showing an end view. It can be seen from Figs. 12a and 12b
that the guide feature 40 must be positioned on the ink container 12 low enough
toward the bottom surface 76 of the ink container 12 such that the leading edge
72 of the ink container does not collide the fluid interconnect 36 during insertion.
20  Another constraint on the positioning of the guide member 40 is that the guide
member 40 must be positioned sufficiently close to the top surface 86 of the ink
container 12 to insure that the engagement feature 42 properly engages with the
corresponding engagement feature 42 on the receiving station 14.
In addition, the outwardly extending guide members 40 on the ink
25  container must extend outward sufficiently far to engage the guide rails 46.
However, the outwardly extending guide members 40 should not extend too far
outward such that the guide members 40 engage the upright sides in the
receiving station 14, producing interference which produces friction and binding
which resists insertion of the ink container 12 into the receiving station 14.
30 Figs. 13a, 13b, and 13c illustrate the technique for removing the ink
container 12 from the receiving station 14. The technique for removing the ink

container 12 of the present invention begins with the release of the engagement
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direction. As the ink container 12 is withdrawn from the receiving station 14,

the guide member 40 follows the guide rails 46 to lift the ink container, thereby
preventing interference between the fluid interconnect 36 and the fluid outiet on
the bottom surface of the ink container 12.

10 The ink container 12 of the present invention is configured to engage and
interact with the receiving station 14 to guide the ink container 12 into the
receiving station and for forming a reliable fluid and electrical connection with
the receiving station 14. The technique of the present invention allows this
insertion process to be relatively simple and easy to prevent improper insertion’

15 oftheink container 12. The customer grasps the ink container 12 by the handle
portion 44 and slides the ink container 12 horizontally into the receiving station
14. The guide rails 46 and guide features 40 cooperate to properly guide the ink
container 12 into the receiving station 14. The ink container 12 is pressed
downwardly to latch the ink container 12 and achieve operational

70 intercopnection both electrically and fluidically between the ink container 12 and

the receiving station 14.

18




| 10s % 109%& ()-#109%&' ()-y

109& ()-z4109& ()-!s10% ()-y, @O% ()-!sksst_ttudEbC ! 10Y.

"109& () - s, 10fBiats) - F+mLOY&! () -) 109%& () - 3( 10%& ()-,& 10% ()-uQuu

10710%& ()-6 109%&' ()-s4-109%& ()-, 3109 ()-1T109%& ()-/109%& ()-vvvvvvvaxy = !
10! (A109%&' () - g2! 610%& ()-g2 10%& ()-910%& ()- 10 10 -

101 9<109%& () -yzi {| 8~) w3_=! (10%z& ()-g2! (10% () - g2! #100& ()

21 (10%z&' () 21 610 & ()-92@_@ (F10%& ()-S " 10%& () 169% %’9"9

102&<10% &' ( t(la %@ J€ g2@c ?~_@ (" S10% ()- ! S10% ()-

19" 1OWKKE' () -
1 10% ()- | 109%& Wﬁff/‘gf

109 ()-z@ 109%& (systengf100)

49+5E~E@( %/&g() St prinkagE
a(rmwt%u%dl“)

0 0, 0,
s s TR e ehoag

1010%g&' ()- 10%g&hled(36) and 4 phikslity of l@¥iral qop

& () - zwh7CaB7/

u. vvvdEbC |

21 #109%&' () -9
10z 10z

10%& () -y9' 10% ()

() -

(y@vr/
10@ wy A 27/

10, 10%g&' () - y) 10%@’?&%&%%5%9?}%%%&%’9%?@?}%% PP & () -

CdE:/ comprising:

an ink resesvoir (34) having a leading end surface (72) relative to

a direction of insertion of the replaceable ink container
into the receiving station, and a bottom end surface (76)
orthogonal to the leading end surface, the bottom end
surface defining a fluid outlet (88) configured for
connection to the fluid inlet on the receiving station;

an electrical storage device (80) coupled to the ink reservoir for

storing information related to the replaceable ink

container;

a plurality of electrical contacts (78) mounted to the leading end

surface and electrically connected to the electrical storage
device, wherein each of the plurality of electrical contacts
on the ink reservoir are configured to engage each of the
plurality of electrical contacts on the receiving station to
operably couple the electrical storage device with the
printing system control portion; and

an engagement feature (42) disposed on the leading end surface

immediately adjacent to the bottom end surface, the
engagement feature configured to engage a corresponding
engagement feature (48) on the receiving station to secure
the leading end surface of the ink reservoir to the

receiving station.

2. The replaceable ink container (12) of claim 1 wherein the leading end
surface (72) of the ink reservoir (34) is an upright side.
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container is not mstalled in the receiving station (14), and a compressed
state when the replaceable ink container is installed in the receiving
station to provide a region of increased capillarity in the capillary storage
material adjacent the fluid outlet (88).

The replaceable ink container (12) of claim 1 wherein the plurality of
electrical comtacts (78) are four electrical contacts, the fout electrical
contacts including a pair of contacts for providing a supply voltage
therebetween and a pair of contacts for providing control and data signals

relative to a common reference..

The replaceable ink container (12) of claim 1 wherein the electrical
storage device (80) is a semiconductor memory device.

The replaceable ink container (12) of claim 1 wherein the ink reservoir
(34) includes guide features (40) such that insertion of the replaceable ink

container into the receiving station (14) causes the ink reservoir to move

. first in a linear direction toward a backwall (66) of the receiving station,

and second in a direction toward a bottom wall (68) of the receiving
station.

A method for establishing electrical and fluidic connection between a

replaceable ink container (12) and a moving carriage mounted receiving

station (14) of an inkjet printing system, the method comprising:

urging the replaceable ink container toward a backwall (66) of the

receiving station to engage an engagement feature (42)
disposed on a leading end surface (72) of the ink mntéiner
immediately adjacent to a bottom surface (76) of the ink
container with a corresponding engagement feature (48)
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fluid outlet (88) on the bottom surface of

ink container with a fluid inlet (36) proximate the bottom
wall of the receiving station and to operatively couple the
at least one electrical contact on the receiving station with
at least one electrical contact (78) on the leading end
surface of the replaceable ink container that is orthogonal
to the bottom surface to establish both electrical and fluid
connections between the replacesble ink container and the
receiving station, the at least one electrical contact of the
replaceable ink container being electrically coupled fo an
electrical storage device (80) for storing information
related to the replaceable ink container.

8. The method for establishing electrical and fluidic connection of claim 7
further including:
providing ink from the replaceable ink container (12) to the

receiving station (14).

9. The method for establishing electrical and fluidic connection of claim 7
wherein the replaceable ink container (12) includes a 'capillary storage
material (86) disposed therein and wherein pivoting the replaceable ink
container downward toward the bottom wall (68) of the receiving station
(14) positions the replaceable ink container on the fiuid inlet (36) to

compress the
capillarity adj

capillary storage material producing a region of increased
acent the fluid inlet.
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