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Data This is a di Vit | application of Singapore Patent Application No.
200005791-9 \B%SMWH ority from Japanese Application lmmm'mm 999
filed on 12. . Fleld of The detachably supplying whi | .

the Invention pre®¥®it invention attached to a ink to a printheagssts iInk
droplets in relates to an ink cartridge printing apparatus and of the
printing apparatus accordance with a printing Related Art Typically, a
printhead of anI¥AKCREERIGIGENtEHAYg [dFpard&ffus PRONBERE SARWRARA TS i nk cartri dge
via an ink supply channel. The printhead is designed to receive ink from
the ink cartridge. The printing-apparatys isypiPvifed with a hollow ink
supply needle in the ir?%dgl%tggl%yl)chg%ne% ?oks\()ppﬁdh?nk to the printhead. The
ink cartridge is formed with an ink supply port for supplying ink to the
print headel¥hea Ahelidkeicartrdwdge i s nmounted on the printing apparatus, the
hol I ow i nk supplhy negdl e is Jinsented i nfQ 1t dink supply: porg; of . the, i nk

cartridge and ink is sugpl ied to the printhead via the hollow 1 nk supply
needl e. CREXAN A€ LI5p4N8Re FSat e%?o%(b%]?]c'agti DY OB SNGY 1 it Y5- D51 37 and
Hei . 9- 17487 8n¢f schmslel @t i otk MNoar t290dge /aP 9Phi Siseduer ukre. Ihclakd.ng a val ve
menber at an upper part of the ink supply port, i.e. inside of the ink
cartri dggieil'iqe igg s&peollympeonrt. of the ink cartridge of this type opens when

. rion . .
the ink supp needl e 1s 1nserted, and closes when the ink supply needle is
-1 he present invention relates to an ink cartridge

detachably attached to a printing apparatus and

supplying ink to a printhead of the printing apparatus
which ejects ink droplets in accordance with a printing

signal.

Related Art

Typically, a printhead of an ink-jet printing
apparatus connects with an ink cartridge via an ink
supply channel. The printhead 1is designed to receive ink
from the ink cartridge. The printing apparatus is
provided with a hollow ink supply needle in the ink
supply <channel to supply ink to the printhead. The ink
cartridge is formed with an 1ink supply port for
supplying ink to the printhead. When the ink <cartridge
is mounted on the printing apparatus, the hollow ink
supply needle is inserted into the ink supply port of
the ink cartridge and ink is supplied to the printhead
via the hollow ink supply needle.

Unexamined Japanese patent applications (OPI) Nos.
Hei 5-229137 and Hei.9-174879 disclose an ink cartridge

of this structure including a valve member at an upper
part of the ink supply port, 1i.e. 1inside of the 1ink
cartridge. The ink supply port of the ink cartridge of
this type opens when the ink supply needle is
inserted, and closes when the ink supply needle 1is
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renoved. Thus, the ink cartridge is capable of preventing | eakage of ink or

is capabl e of being repeatedly attached to the printing apparatus. On the

ot her hand, Unexam ned Japanese patent application (OPI) No. Hei. 7-232438

di scl oses an ink cartridge having a sem conductor nenory device that stores

data relating to the ink cartridge. The conventional valve nenber as

menti oned above, however, has a drawback as the connection between the

sem conductor nenory device of the ink cartridge and a control unit of the

printing apparatus iS.inad at re_speciticall s th . enber is
B e TPk e s BRF EoRaaEy ob: FORBH e PE FRECSIEH

al ways urg spring’i Ctro t supp needl e

in order t |t j I t he.. | i etely
1t to & carrags OF 1o PR daiilile o FelRY SANde AT HEERPREN P ERED of
the spring ridgeadp e t W C

carriage aPtE!Leir%lil'?%gt ir&?l?%?ttdrsﬁdggHi ghrgmégggﬁ §%ﬁ?hew‘8§???g§§?& %?J ﬁn‘%%gul ts
in that th%a%‘é%tr Al 1RSIt (1P 10f N€ HK Gantniadge diisih osesPaat ihg the
carriage iS hardly acconplished, and if a nmenory device is nmounted on the
ink cartri dagtriliyecREREAY £ i copdlichalrSmehot i *IEBY Yheevd €erdd dalka
contact nenber of "a circuit unit of the printing apparatus nmay be fail ed
due to the régwtdingorocalhsed iy ddreriglkyd. ent force of the spring urging the
val ve nenber. Further, if the conventional ink cartridge is detached from
the carriage of The gravennioaphardvesndnbex abareye ianad shove| dgweyler,
different kind or type while the original ink cartridge is not depleted,

t he i nk mapascakrawback asshengonnection hetwedgehensengnondectak memeylyy
port. Such a problem would be nore_enphasi zed when the ink cartridge is
recycl ed af@vViise @&l theoink 3¢ Heldee s an6PARtERL ARt € IRIPTHNE1NGhe
sealability of the valve nechanismis deteriorate In a%:g{JIiti if the

menory devidP@EGHS 1Hddadsaue t h@oFérSrﬁer%thﬂaﬁrYe' BPiiYS ﬁ@f‘zﬁﬂ’ﬁ%s

wh the i | die d t tly. enter the ink_supply port
ana thus. ot FLRBY S WHF OF SSERETYR A FRCSTRES BT R I B O
start and g QulL B & o e och necnpzehes 18l LgpRLl BEREA pSuglyycoul
result in a ngOUS pro I'emTn gl vi ng %an'ageto he PI t head, and no

recovery Candhe RPRbRA bt i RXCIRNGROD P i diRAde THE ARl !

has been required  ™an appropriate interrelationship of the contact el ectrode

of the memappademiuee bechiiskhenengageneant beimeen i Reel 8Kr SHYRD YOS tehrnd
the ink supply needle. SUMVARY OF THE | NVENTI ON The present invention was

made in vi esrafridye upr €90osoge dsadmtc kai AT ceEpaat g the carwiade afder nk
cartridge. Therefore, it is an object of the present invention to provide
an i nk cartuheddekcapabirédge psrifioumied cm thdegaaird.agennestuchnrdsulieennm
menory device nounted on the ink cartridge and an external circuit unit,
regar dl ess tatathea@esyeatenasidnionrigre efothe 9yt cagtrddgergivly zespacke, so
that the nenory device of the ink cartridge is capable of el ectrical_lgl
connect i ng YontRAesFabFaaggnherhF Y AR WMR kR cidnyif fpemory glevice

is mounted on the ink cartridge, the connection of terminals of
the memory device to the contact member of a circuit unit of the
printing apparatus may be failed due to the deviation caused by
the resilient force of the spring urging the valve member.
Further, if the conventional ink cartridge is detached
from the carriage of the printing apparatus to exchange to a
cartridge of different kind or type while the original ink

cartridge is not depleted, the ink may leak out of the ink



Anot her object of the present invention is to provide an ink cartridge
capabl e of preventing ink fromleaking out through the ink supply port even
though the ink cartridge is detached fromthe printing apparatus for
exchanging while ink is not depleted. Still another object of the invention
is to provide an ink cartridge capabl e of achieving an appropriate
interrelationship of the contact el ectrode of the nenory device with the
engagenent between the ink supply port and the ink supply needle. The above

"k fet pr PAEERG ISR ARER B (A e BOP Y R wni S hop AP ok “BPO Bes
or' nt heaa ARFEremstatr A GReS Ehe SR BBRE riAGE £ srvRgn Ay et bAVE°

subst ant | ably, LECLAEULOLnOOUILPY SOOTATY Mbdd ANl Bnesabai bOUBLEG

having a firs and a Second out er wa his s antra

per pendi cubar cha $aidef hEShaRyLA! Wakbtedlokakeauppl y port formed in said

first wall recting ink 1n sard housing to the printhead a val ve

mechani sm arrangef add$eiéni NKF SURPIEMBRHT dEOTREI Sbis heleataed! the
allowing the ink supply needle to pass therethrough; a valve body novabl e

along the asrRifhlSef &hieNkr SHEPhY adpYdrattitdwABrehasiie i ARMQIp I8t askalesai d
val ve body agai nst said val ve seat, and a nenory device for storing

i nf or mat i odoeel bt ngpdwedtiky rtredheniski hmeco pd rwvabhd ofhissiisdt ildusodng and
substantially in parallel therewith, said nenory device being arranged in

t he vicini rgadfy fardsupklygipgl inkerthe pirinting cpeimhtsiegomaywsithréxanddi ng
in a direction parallel with a direction along which the ink supply needle
i s insertedirmyihbe canvayesbhe the gozrhespdvsheppénspeadi veSugleaonida

bl ack ink cartridge according to the present invention viewed from above,
and Fig. 1BeSHolslB PTRHERYS RFARLSR 3N gABIBIRRNRFR tudys 8gdrsbedtdi ng

to the present invention viewed from bel o Fig. 2A shows, a perspecti.ve

View of a SBAJIS FRROUSFYI LB SR OV L bhoHE SHFCCB A AR PR LT Bfeq

fron]aboveThgggngg}ji:hasbeenrequiredenxapproPriateinterrelationship
of the contact electrode of the memory device with the engagement

between the ink supply port and the ink supply needle.

SUMMARY OF THE INVENTION

The present invention was made in view of the foregoing
drawbacks accompanying the conventional ink cartridge.
Therefore, it is an object of the present invention to provide
an ink cartridge capable of performing an adequate connection
between a memory device mounted on the ink cartridge and an
external circuit unit, regardless of a reactive resilient force
of a spring for urging a valve, so that the memory device of the
ink cartridge is capable of electrically connecting in a stable

manner with the external circuit unit.



2B shows a perspective view of the color ink cartridge according to the
present invention viewed from below, Fig. 3A shows a perspective view of
the circuit substrate showing the first side, and Fig. 3B shows a
perspective view of the circuit substrate showi ng the second side; Fig. 4
shows a cross .sectional view of the black ink cartridge when nounted on a
carriage of the printing apparatus; Fig. 5 shows an enl arged cross
sectional view of the ink supply port; Fig. 6 shows anot her enbodi nent of a

R A e G i Sk R

of the covgix cRFReH G2 ShphbEe & BrelBKt ¢RI om 1&aking out through
the ink supply port even though the ink cartridge is detached
from the printing apparatus for exchanging while ink is not
depleted.

Still another object of the invention is to provide an ink
cartridge capable of achieving an appropriate interrelationship
of the contact electrode of the memory device with the engagement
between the ink supply port and the ink supply needle.

The above and other objects can be attained by a provision
of an ink cartridge for an ink jet printing apparatus having a
printhead which ejects ink droplets onto a recording medium and
an ink supply needle introducing ink to the printhead which,
according to the present invention, includes: a substantially
rectangular housing containing ink therein, said housing having
a first outer wall and a second outer wall which is substantially
perpendicular to said first outer wall; an ink supply port formed
in said first wall for directing ink in said housing to the
printhead; a valve mechanism arranged in said ink supply port
comprising: a valve seat allowing the ink supply needle to pass
therethrough; a valve body movable along the axis of said ink
supply port; and an elastic member biasing said valve body
against said valve seat, and a memory device for storing
information relating to ink mounted on said second wall of said
housing and substantially in parallel therewith, said memory

device being arranged in the vicinity of said ink supply port



Fig. .8A shows the black ink cartridge with a film and Fig. 8B shows the
color ink cartridge with a film and Fig. 9 shows another enbodi nent of the
val ve nenber. The present invention will now be described in detail wth
reference to acconpanying drawi ngs. This does not intend to limt the scope
of the present.invention, but exenplify the invention. All of the features
and the conbi nations thereof described in the enbodi nent are not
necessarily essential to the invention. Figs. | A and 1B show, nerely as an
exanpl e, a_hlack :iin ri .lLpksje L0t t S, . hown
nthe 11 gange saii"EeEBU WFE EREeRRihE 1 2 Fadke I BAGE with 3
paral | el epi i tar : i it IO d

W th an | nEiERSTaer S0 R B REELY, RodRd T A 2RI her
3 seal i ng thg@peri;pqg of the housing 2. The ink cartridge 1 further

i ncludes an ink supply port 4 formed in one outer wall thereof (i . a . ,
a bottomwall 2a in this enbodinment . The printing apparatus includes a
printhead with nozzles and an ink supply needle which is held in fluid
comuni cation with the pri ahead HrEe rip] N VRO A TR st he i nk
cartridge 1 is designed to supply In 0 € prin rough the ink
supply needl e okjghe; RréRbL80% R FHUST kNS £l Bk £aEk i g€k tirS ggeunt ed
on the printing apparatus and the i'nk supply needle is inserted in the ink

supply porfactorii@qbebt on: Wtds &t idsrentbion viekehaktbal A¥osalafy $hane
formed wwth two edges of | onger width and the other two edges of shorter

wi dth. The 1Bnh&wdR Ee@@pbc%iivé Vv OsWRIE Bhe 1A HhRNc&HOSEdgé AcRRdAhgt he
shorter edges than the other of the shorter edges. The ink cartridge
further intbudte presenty ideentdon Redewed &ronm Géliowgubstrate secured to
one wall other than the bottomwall 2a. The nmenory device 6 is placed in
the vicinity of ghhe hpk I F;g}_r 4 : blLy . Sk e wal |
2b which is in p(gigal Felsﬁm&?ﬁ %( e |§r%‘éeéﬁq%nwd‘%5§%?i énc%?&fﬂ]éﬁllt %%l?l%pgf

needl e 52, jgb@wding EbJthé: prSsSHOWhidhthlds vileiedN8rdf, abbfe AR ¥ideVi C€
6 is disposed on a'center lI'ine of the side wall 2b of the housing 2, "which

wal | has az2shenées avpeiBpkbanvehei sl g theldoldir the d@Hsr N@gd actwediowsi ng
2 is substantially rectangular in shape, and the side wall 2b of which is
subst ant i altloy ther peedietd] dnvienmttiloe wdicwed Galom 2eelaw;whi ch the ink supply
port 4 is formed. Further, the nmenory device, which has a flat substrate,

i s di sposed subgtignt 3Al $§ovs paeudpEctiiven vilew oif dbheatirQpit Badwig@tene
ink supply port 4 of the ink cartridge 1 nust be accurately positioned with
respect toStR¥ingktBaphlysheekie and RédprIRtShRysappReEEOSCtABeeY R @fat e
positionin% aroynd t.he ink supply . port is_acc | i shed, than the other part

of the ink Q& CAEGEEE REOSHFATS é,h%%é:%ﬁ%%%\ﬁ‘(%&% is disposed in
th icinit f _t.he i.nk | t 4 di 1ot t .enbodi t,
an_acour at e posFBonfng TBEL e THORS: # AAEE 16 THvh e e AT MeFeont act
menber of he-tRiil BleARPSIALES o 4%4dSriade-of the printing apparatus;

Fig. 5 shows an enlarged cross sectional view of the ink

supply port;

Fig. 6 shows another embodiment of a cartridge according
to the present invention;

Fig. 7A shows upper side of the cover member of the black
ink cartridge, and Fig. 7B shows upper side of the cover member

22 of the color ink cartridge;
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necessarily attained. In addition, when the ink cartridge 1 is nounted on
the carriage, the level of deviation in position of the ink cartridge 1
'with the carriage is less at the center of the ink cartridge than at the
side edge parts thereof . Therefore, as the nenory device 6 is disposed at
the center in.the widthw se direction of the side wall 2b, the |evel of
deviation in position of the nenory device 6 is necessarily |less. According
to the present enbodinent, the housing 2 is forned with a concave portion
in which the nmenpry deV|ce 6 is accommodated ., The i.nk supply port 4 1is

initially seal % 84 ahQ¥s the) idmhelnh CAF tHAAI WA tH 2 o8N8 J it
enter the [ nk sup ort_ 4 or ink does.not ak 1. of the ink supply port
4 before u .Sﬁﬂﬁg'%?30%9%?¥db%k19?§t¥%99ﬁxﬁﬁéﬁ z#%ﬁ%nr ng portion 10
which is desig d to e e wth a ho ca ol der
printing appara p?f?%to ro?m %%"%‘iﬁﬁ%% éﬂld’edé?e g of t he
ink cartridge 1 on and fronlthe cartridge hol der of the prlntlng appar at us
As the protruding portion 10 extends fron1the side wall 2b on which the
menory device 6 i s nountEgralbe SCRIOP R enory devi ce
wi th the contact nmenber of the prlntlng apparatus can be attalned Figs .
2A and 2B show, as an exanple, a color ink cartridge 20 . Simlar to the
bl ack i nk cart rTidgeressmwinivenkEiga wilA reowdbéBleddeibed icadetadyevidth i s
substantially rectangul ar parall el epi ped. The ink cartridge 20 has a
housi ng 2lreferemtertoractompashing depuinged iTiic algdurmedt tintdnd o
chanbers g _ by partition walls for accommodating different inks such
as differehimtl bhe scepedifigthe tpresestbddiviearitioshovimt rexénysl 1O el 2B,
five ink chanbers 23 to 27 are defined, and each of the ink chanbers 23 to
27 has an HpERRBEEn Thelihiokdrhe | BRAL YIS hand Athe a30Teb ERA ko R e T B5
sealing all the openings of the ink chambers 23 to 27. The ink cartridge 20
i ncl udes A5e¥ bped \inokhe pabadimentarenatgnegesgagilymrssntial §pddie each
correspondjng to the ink chambers 23 to 27. Each of the ink supply ports 28
to 32 is herEeRr®i®®mmunication with the respective ink chanbers 23 to 27,
and is capable of providing ink to a corresponding i nk supply needl e mhen
the ink supply niebgh e 15 amberB exthawit megzdly ek aheexknhpidepphybpacksi®8 to
32. As illustrated in Fig. 2B, the ink supply ports 28 to 32 are forned at
posi ti ons eapceidge oo @Quﬁnkﬁjeﬁ\aﬂnnﬁung<ﬂpnaratnﬁa i AR ehPVR| dfetiP® s

further provided with a nenory device 34 secured to one wall other than the
wal | on whiEgu¥ee. | #k tuppFerbbidec2l i spbsrantiakiy. r%@E%@ﬂ?%ﬁrto t he

s il o ol RSO e
2 7
SRS 5 o 8 R UAR 0 BeBR P L BR AR

specifyi ”gaﬁé‘% B'%e?c%éﬁbgﬂ% 2%a1 iR tﬁ‘és i t%at ‘frfﬁe%%&bﬁ 9. The

initially sealed with a sealing ne arr or es do not

enter ink §H]@Rié’rt9§h’fdg% 48rhetBeroiné Mkddoem N9k € Fl?%oﬂf_ 4 ¥ rinel fﬁlpm y
ports 28 to 32 before use. The ink cartridge 20 is forned with a

one outer wall thereof, i.e., abottomwall 2a in this embodlment

The printing apparatus includes a printhead with nozzles and an
ink supply needle which is held in fluid communication with the
printhead. The ink supply port 4 of the ink cartridge 1 is

designed to supply ink to the printhead through the ink supply
needle of the printing apparatus when the ink cartridge 1 is
mounted on the printing apparatus and the ink supply needle is

inserted in the ink supply port 4. The bottom wall 2a has



protrudi ng portion 36 which is designed to engage wth a hook of the
printing apparatus for aiding nounting and detaching of the ink cartridge
20 on the cartridge holder of the printing apparatus. Figs . 3A and 3B are
perspective views of the nenory device 6 or 34, showing a first side and a
second side, respectively. Wien the nenory device 6 or 34 is nmounted to the
ink cartridge 1 or 20, respectively, the second side shown in Fig. 3Bis
attached to the ink cartridge 1 or 20. Thus, the first side shown in Fig.
ace. The first_side is _formed with electrodes 42 and

3A i h

23 whi oh oPEPHEAREIBULT FEIAHREPaPE COHIR HLEAUO SHTRA 7 TAMGSTA IR ( pe
33 15 att ERAdCDR THITE A8, 490, B8 BhBLEa: w{a g BRI R huBh ko by co
6 34 .,T i . St [ 44 lgggg % h\

ca?{ridge %d@ﬁéﬁggkaﬁﬁggﬁégé%?%853%§§%§¥3%93?%‘@?ghgﬁ%c ré%g% an%ﬁﬁ% of

t he ”E”DrytHEVBEﬁeﬁ,Bf @ﬁeaggo£ggrc8§5égg 40, so that information relating

to ink or Ink cartridge can be stored”in or read out fromthe storage

device 44 . The fRED ¥k dey}£L18gkS1 PEGM AEE Yhihdes WShéRbly GePleeddity
of electrode termnals 42, 43 and the sem conductor storage device 44. The

el ectrode hgvih§alscireuds Al of{Edast Ofed o ol sdlflasenel thansthstrate
and the storage device 44 is disposed on the other, rear surface of the
substr at e. bBetanswal hesenmhenfeabely dboliages deyvipdacdad €n theevibipitys

di sposed on the rear side of the substrate, it is not exposed when the
menory devofethe ankasimpply pdte 4 rdad gafiatgdly and a &§Qde oukerewallno
possibilitg that a user may cause damage even though he drops the ink
cartridge 4borhich |isoin gaealbked coddudihg igserhgenddireet yaniaf thenbakof an
electrically rewitable nenory such as a nonvol atile nenpry such as, for
exanpl e, EEPROWY NERHMLE 5 /i RROVAr iR iBigh £ -orA9ENaysinphedst rbnand 1B,

e br ovi oUERS MEHATHEBACENG ‘GorLeBRAREIOR uTaRaGE e £ e s valf %
Phe. cartr] Ao SBR BALIE by bt vl Ron e RefCen el REen s PREEE L or

2 0, and I d rade i ndi NG gggFg of ink or

t he ink ca‘r;tgtrt?dgg ?ﬁgrhégsg?hegéem%n%%@ sjtqgjfsgge ev%@%%ﬁ@s fornmed to
have an ar gacwhggR1arVehUSRagk, | BRaCeREUTRHeYa B1 USEI oBaRnRenWi st ten on
Fig. 4 shows a cross sectional view of the black ink cartridge 1 when

nount ed onsabgakhtageld lpefpéheidil 8 i Y thRPBbatuM. wdDE P4 idH whd chppREat us

i ncl udes a printhead 50 andpan i nk supply needle 52. Wien the ink cartridge
1 i s nount édkosmpp by edattednisetbmosd 1 | eurehelrhet hamiemgey SWewiceyhivblichhe
printhead 50 is secured, the ink supply needle 52 fornms a sealing

connect i onhasta fillas $ulks wrappd y ijsod i sgoséd tshbsitain tdadilyi dgeparablekwhshd in
comuni cation with the ink chanber 60 via the ink supply port 4. The ink
suppl y neetihé s2dpswhdl| é-and formed froma cylindrical body having a
tapered portion at its tHP end. Therefore, the ink sugpl needle 52 is
easily inserted PAFBUSACHe {0k suppdy, BarErbAt kBei ik ﬁ%‘b‘ﬁ/l‘?)%‘?tl Rustihen
the ink supply needle 52 is..inserted. in the ink supply. port 4. the i.nk
suppl y nocHPeAESTFar LY PSP Sfhiat ceghat K PR aeh G ariish PogETE ¢ e
in the i ”kaa?utl%é ?r&%&ngﬂn%?}é\ﬁéﬁgt%' 'n[u%ge ;l%%%&'af&%dpi?ﬂﬂ&%h?;%rcﬁi&d tReShows

an enl arged cross secti vi ew of
ink supply port is accomplished than the other part of the ink

cartridge. Accordingly, as the memory device 6 is disposed in
the vicinity of the ink supply port 4 according to the present
embodiment, an accurate positioning of the memory device 6 with

respect to the contact member of the printing apparatus side is



supply port 4 and a val ve nmechani sm arranged therein. The packi ng nmenber 61
is press-fitted in the ink supply port 4. The packing nenber 61 defines a
‘hol e substantially at a center thereof, allowing the ink supply needl e 52
to pass therethrough, shown in Fig. 4. The packing nmenber 61 is nmade of an
el astic materi-al such as a rubber material including a silicon rubber, a
chl or oprene rubber, a butyl rubber, a ethyl ene-propylene rubber, a nitrile
rubber, and an el astomer material. The hole of the packing nenber 61 has a
tapered porti . Wi G ers t. tQ.guide the in R ed| e,52  of
the printi ‘ﬁl‘éé%%%ggéms?th%énﬁp%&tyﬁ?‘nﬁ?‘ﬁ&g#"g f t"%tilenrb t;gllcér ?#gr# %?q‘?lrfp 4 é fs
vicinity i qnﬁgg%r ~al N a I .S, 4 e . e.body
65 instalﬁé%&?ﬁeéﬂénin suﬁgﬁ%gEBrEh% %é?ﬁggﬁgﬁﬂgﬁgg%§$%gghgﬁ%é¥§%¥ %ﬁd t he
i nk chambeg 80; n Thea Mat ¥ érqmﬁrtnfi%nbscaheﬁxgeuwepeé@ratﬂ ¢all ¥elkbh sespect
to the packing nenber 61 Dy a spring 64. ThusS, the valve body 65 and the
packi ng nmepRerinklcéHf Fidgs edlanr €ARNELdé BAge i ttNEr&Ofly Ghdrefyr@ed by
the ink supply needl e 52 against the resiliént force of the spring 64 to
open the ia¥ tHepkoRy dedicatseis tdisgdted dpptlye teadlee DR the WNGEhiEdei n
the ink supply port 4. - 12 The |l ength of the electrode termnals 42 and
43 of the dbpecyidavifehe sddngalle2lj et Levedfof dseiat bondin pbeitidn
supply needle 52 into the packing nenber 61 is designed to be | onger than

t he maxi nuofl thgt hembrgntdeyioké 6hési nkcsappkylpetdbse.52 into the ink supply
port 4 fromthe packing nmenber 61, subtracted by a |length that the ink
suppl y needl e i sApegrdangatk bheapresenteambodinents the Bpushydyed &8 a
reactive force thereof generated by urging the valve body 65. The term nal
el ect r odesfarBedrVahBed SPnehEe ROKEHRR elBWR K FhfHo MPIGEy; devacenbals

posi tion where thﬁ ﬁlgctrode termnals start to connect electrically with

t he cont acBHBMBRF24E%f the printing apparatus when the tip end portion of

the ink supply n | e Q i nt.o,contact. w t he valv ody

addition, the | eﬁgghl%)?zﬁ'%pepr%féaﬁrrtoéel?e?rﬁﬁﬁg%ygl%enagl%é'%‘cﬁi} gc??‘g%l}ég

i nsertion y |y I i nEpbes, d r
than t he |@%‘é‘%’%ﬁ%§tﬁ EHER %kP%%ﬁf%éggdﬁg %‘%‘esﬁ%ﬁ%gse?ﬁt 0 t%e‘l‘-’l?}fs?ﬁggm le
pushi ng the yal Mex bl GeragahRséut or e |i'n§‘<“&u{:§ﬁ.9€p<9ft tN @I ds84-
Referring back to Fig. 4, when the ink cartridge s mounted on the
cartridge fnkdeik EAraid&yd eVay fokmed Rished pdowtudifg pbPt Dbn titewhilkh
supply needl e 52 penetrates the sealing nenber 7 sealing the ink supply
port 4. Thés,déséghed b drivpagakvisiippl hookedlfea S2anmtgeigd e MdEveftbotyg 65
to open against the resilient force of the spring 64 so that the ink
chanber 60pbébbianyg Bppdrabugofinuntbet purpasehofhaigingt mendtiog and nenory
device 6 connects to a control unit installed _in the printing apparatus,
not shown SRtERB1BERE f§e, 1Rk farha iden han apdiiaReghgtcatferidggholder
cartridge gglder 7Q in this enbodi nent. The contact 40 has resiliency in

the verti c8F % BELNGANH IPPRIERPRRt A5 FRE RIRETHI 09 BPFELPRoH 6FTERESI nk

I le 5 Th 6] di he, nbod
o ot oq BRMACRRGBLARI To i ot o TLd5 0y BRE BFROEY AEICR (o R PER LR,
i ti { Lop. of . i I ) f f i th
rserti on 8hgo5bk ook hbsdle sty iteilent (JDELeore, dio Lerpieg Lhe
necessary hanb@nt 88! el Briie 169"baphrdlust BRnchrChEdEALRLT nal s 42 and 43

of the menory device 6 can ensu e connection wth the contact 40 of the
carriage 51, r eg@&gbesm Qhd bg Shed ArGeahedyapm d ha edkosaiik cdgerideed t he
cartridge holder 70 of the printing apparatus. Furthernore, by formng the
el ectrode peLm$ahi¥Zr re athevblckongercatornpdddd shaent LnnF ks eckA andof
the ink supply needle 52, the electrode termnals 42 and 43 of the nmenory
devi ce 6 caB,enher énkheacoridgei a0 Hhet svadsthhe iaddyacect@nagfulialre cartri dge
1 regardless of the insertion direction of the ink supply needle 52. It is
desirabl e phaaliieéepipedy delvecink eadtrhdgeonfabas48 heesphdaced theh that
the contact 40 fornms an electric contact with the el ectrodes 42 and 43 of

t he nenorylogerdercobryiaihdis saparakedubpty anpdyraliryi ofj e chambierst he

i nk supply port 4 to open the valve nenber 65 and ink is supplied fromthe
i nk chanber 60 to the printhead 50.



with the afore-described structure, the fact that data fromthe storage
device 44 can be read out neans that the ink cartridge 1 is appropriately
'mounted on the cartridge hol der 70, because the storage device 44 can only
be read out when the - 14 el ectric connection between the el ectrodes 42
and 43 and the contact 40 is forned. Therefore, even if a programfor
controlling the printing operation of the printing apparatus includes a
sequence judging that the ink cartridge 1 is nounted on the cartridge

hol der gg t he, f data can or age. devi ce

e e er o Raraéﬁéépt PakLS | Faf o frpRiads eﬁ%ﬁ%‘%@%’ﬁ‘fééﬁ“ LLs E RS %
t t t t 5
o oo @’3’% rgBE'% 3’én'to RO '@Pﬁﬁa{“&f’gm‘eﬁﬁs PORTRLE F Rt 0o be
prevent ed 4£ogh supkl NG Al 1 APER R ek 0Pl fan%%t %wgaepasf'y
e car rl

mount ed on Nder preven S ma§te of

armunt Ofm%ﬁé iﬁk ERGHMY Eén t@S 9 eﬁQE'QH 8% ggﬁgpr'fﬂé‘ 53%6&?%

required en the printhead 0 suc s alr or Furt er nor e, e |nk

supply porfufthérfoi G alcdrPONmbYr 6505841 {%y AnNa ehe ldfersiityd %ff €exlges
than the other of the bottomwall 2a of the ink cartridge 1 and is retained

at a const apk diEmBe 2Btd he.i Nkhe URX Yapeedlige 22 provhded 0plthelceyri age
51 when the ink supply needle 52 is inserted in the ink supply port 4.

Thus, the oEmink dapple poditspd8etoi B2t ba wvhei 6ft ytof sibies| nkashpply port

4, mhich is formed on one wall of the ink cartridge 1, is also retained at
a rel ati vetgrreapbadingosot tba. ifkechénberst Rd tbe2fri EaxnneL tilon ik ween
the el ectrodes 42 and 43 of the nenory device 6 and the contact 40 is
ensured wi SAPPRLY @Rt A§ tohd2 p@sh@l@ﬂnc:ommmqp wéthahesregpachhen t he
carriage 51 traverses and generates shaking. - When the printing
operation #8ksFRARBATENA3] gR 24+ cBRdukBdcppabhe B?lﬁ?ﬂ%aﬁlBE ipkatoi &, when

t head 50 t k d | et der. this t t
Clich a5 a APEFBSBONAAPE, ThROTSERbATT LR AR dn R SHRELYCPEEESA K

?Lgpéﬁégni Qnﬁécﬁﬁgﬁ%ﬁﬁghﬁagg"g?t nefe %ﬁgsﬁa”ﬁg%isi‘gefg%‘ifaé"ﬁé Pee i of the
appar bt e FETARSFot etV FY"Eb (he N PrBREL UL 2 e RO or o

types of pétnbbBﬂt%HbUBEob@rOEQeBnEOeegébbf g Qhﬂ*ﬂ ’Eﬁé”Btﬁﬁé' ity or a
desired printing condition. As shown in 5, shows a condition

where the ink cathei dgr &a@tr2gﬁé520015|BuﬁﬁﬁertFﬁoV§bé@ PoEM &5méhokye ink
cartridge 1 or 20 is urged by the spring 64 to close the ink supply port 4.

Ther ef or e, devénewBénsé¢derediktc are wddad dther2thas tied acdiad dn emiichethe
carriage 5 for exchange, ink does not |eak and undesirable air and bubbles
do not ent énkt$epphk pietrhe8 60 d? 2P tfordpd. According to the present

embodiment, as shown in Fig. 2B, the memory device 34 is disposed
substantially at a center of the total width of the plurality
of ink chambers 23 to 27. The memory device 34 is positioned
in the vicinity of the ink supply ports 28 to 32 and stores therein,
for example, data for specifying the ink cartridge 20.

The ink supply ports 28 to 32 are initially sealed with
a sealing member 35 so that air or bubbles do not enter ink supply
ports 28 to 32 or ink does not leak out of the ink supply ports

28 to 32 before use. The ink cartridge 20 is formed with a



The | ength of the termnal along the direction of insertion of the ink
supply needle into the packing nmenber and into said valve seat is |onger
than the maxi mum |l ength of entry of the ink supply needle into said ink
supply port fromsaid valve seat, subtracted by a length that the ink
supply needl e is pushed back by a resilient force of said elastic nmenber as
a reactive force thereof generated by urging said val ve body. - 16 As

t he sem conductor storage device 44 stores information relating to the
amount of the _consuned ink, t npunt, of the ink remaining i,n. the in
chanber 60PHPT5Y 98929°E§ﬁ08e9géﬁﬁh? t 59, IRRAT éﬁ’@W@aﬁﬁkw&EPtPiaagﬁl or
20 is detacgeg once.gpd renount ed o& t he.i,nk carri€g§$51. T%ﬁ?b an ig% end
or near endtcoRGiRT TR Y ARPATAERALPE a4d LRI AR 13 §FEFEHN I Fi g.

Cnvent on, ChReiakr PREEET8sT 20nBp, Bhs BhrEralGerhaThek ol Syt o RhERRYT )
in the ink ggggg%ﬁaqgheor 23 to 27. The filter 171 is positioned between

the ink chahber - an i nk supply port 4 and has a flat shape one side of

whi ch is in contaghswiif ah%e?ﬁqwgeggggeu%@;vi&es BY eHe aégipas a
capillary force ifch 1s smaller than negati ve pressure generated by the
nozzles of gthe P4} HHRAhPQY FulrsaE98eCARHON d&xdiRi @i@é,nkebEéEQﬁ.i}_el he
filter 171 also has a capillary force which is larger than the capillary
force of tRWRepothRUSMEROPEIdERicet Draklhel st haintse tegaid (akpragsuidge
generated by the printhead 50. The filter 171 may be a plate-like nenber
formed of & qmPouxeasmpierrtiatelyr, theseoml £ida@khoWheipbig. SiBzks attaelkdsi ze
of the porous nenber 80 and the filter 171 defines the capillary force

t her eof . | hoctiverinkordstridgechpid 20y Trorse tbe fhespericesshewhein 8dgand
the filter 171 can be controlled by selecting an appropriate pore size or
mesh size. 3A dsvErepefbeithe surdpce-nkToarfireggeside is formed With a rib
portion includin protrudiqg%portions 72, each of which are

| it f
spaced apa?g-eFFS%ﬁgégﬁggWéﬁ’y:’og’hécﬁr%H%t‘%er R topgonnegi st f €Ny t o
th t rydi t.i 72, i f.ined.in the i.nk.chanmber .60
hes B a2, 8 et 5 S8l pad apbe ok e
i nk supply, g%& 435S TRIImd § %cﬂcg%rr“g@ kgﬁiedc?e\;f«'?e '4Qki§|3§'m‘éﬁe@0cn%he23 to
arg ber i R gAY Conp

27. Therefo he porous ne ressed in the vicinity of

the ink SUBQI:)SnB?T%Edé t o &educs, f R§ ROLE éhé%%%‘@e\;ﬂ& gapk!dary ey ce

of the porous nenber 80 becomes greater in the vicinity of the ink supply

port 4 thageftibehdiiloy Sfothge RRIVAEE FBMIA b8lacddEs YO t B At 13 dife 22
has an ink injecting hole 73 or 74 and an air hole 75 or 76 which is

desi gned t aohdegpesf tive g raxiey appazakkuentziai the Higctiddes 42 prdsprelfi ve
vi ew show ng an upper side of the cover nenber 3 of the black ink
cartridge. theemenory demnimms 63h34 and itte conhdohgt @r sovehF7 iodiomaettiilog t he
air hole 75 and an air releasing hole 79. The air releasing hole 79 is
previ ous| y redatddgpEoa inkl proénkreauteidget @ani bk texed dye omieds WUl be
described in the foll ow ng, but becones open to the external anbient, air
when t he fiEEeM the skorags devise 44. The memory device 6 is provided with

a substrate, a plurality of electrode terminals 42, 43 and the
semiconductor storage device 44. The electrode terminals 42,
43 are arranged on a front surface of the substrate and the storage
device 44 is disposed on the other, rear surface of the substrate.
Because the semiconductor storage device, i.e., the chip, is
disposed on the rear side of the substrate, it is not exposed

when the memory device is attached to the ink cartridge 1 and

- 10 -



Fig.. 7B is a perspective view showi ng an upper side of the cover nenber 22
of the color ink cartridge. The cover nenber 22 has fine grooves 78
connecting the air hole 76 to air releasing holes 180. The air rel easing
hol es 180 are previously sealed by a fil mbefore use of the ink cartridge,
which will be described in the foll ow ng, but becone open to the external

air when the filmis renoved for use. - 18 Ink is introduced into the
i nk chanber of the ink cartridge as will be described in the follow ng.
First, the_jnk suppl ort . 4.i.s sealed by a film The a hol | ow i nk

| ntr oduci nERERBELS M5t PRRSHALLALY Hehah ARNEE MI% CRHEE (MIAYS GRS Thpugh

i njecting ho 3 . t ube iglinserted inthe air hole 75

le 7 74 d
or 76. At ﬁigr?Pﬁg?hFh%ngﬂﬁagﬁga gg”gOOBraZ P8L27 is under a | ow pressure
. oo q . . .
fube under thi o Siaar ERsRORGatERs PrhrhREHET ek 8 1 s Bet TAE P 27 e
q n g . i : . |
port 4 or TheCo5roas fantar wuLs memBry fidn 8 4 BT a L D e T

chanber 60291 23rt Bx3hpwt NEkbRbMe Nesélughe aifk Jhwsriahwl e & dhagporous
menber 80 becones filled with ink. Figs. 8A and 8B show the ink cartridges

1 and 2 W tshibizalaasfrdsxﬁSepﬁﬁtniu}f%bxtur&h@efafcﬂéfwlLtféﬁhg rieh@tiedktd Ntk blretbnk
chanber 60 or 23 to 27, the ink cartridge 1 or 20 is placed in a vacuum

chanber tothar ihir cdecetifgess bhe2bnischasbebuclyowr28ten 34, thé necessary.
Then, a film81 or 82 is attached on the surface of the cover nenber 3 or
22 to proteemnitbadugkochatbeagéOdervi@d 44. 2 THe @neanivusily sritt&hedétam 81
or 82 has a tongue part 8la or 82a for easily renoving a part of the film
81 or 82 whaM be, forgxanp e aj sk bk nombgr flonspeRifyishigpedagtradge
product. The ink cartridge may be packaged in a sealed film bag having a
hi gh airi npePEeddi | YR JunE d—fﬂ‘eé’éﬁﬁlaéél@édléoﬁb?t+@>‘ﬁ,cqlftq*9é¥£&gapy, 20,19
Before using.the ink cartridge . 1 or 21 thus, constructed, _a part of_ the film
51 or 85 1 SUAHVAT R FP i EREeRaRR LG AL Bi% P eBY5SeBEERE R T hBka
rel easi ng hol r 18%..Ther forgi th@ i.nk chanQﬁr 60_or, 23 to.27.hecones
vi R 5

open to t heka 7237{’( & lélgg a%]fl Oatry gv??f&lcﬁ?% ??ﬁcﬁp&saigsetgﬁgéc?orned

b ook, SESRYERAT 5 ibanth L WhBKRIa e ke SPSAECotEkea "
a user can be written on.

Fig. 4 shows a cross sectional view of the black ink
cartridge 1 when mounted on a carriage 51 of the printing
apparatus. The printing apparatus includes a printhead 50 and
an ink supply needle 52. When the ink cartridge 1 is mounted
on a predetermined position of the carriage 51 on which the
printhead 50 is secured, the ink supply needle 52 forms a sealing
connection with the ink supply port 4 of the ink cartridge 1 to
be held in communication with the ink chamber 60 via the ink supply
port 4.

The ink supply needle 52 is hollow and formed from a

cylindrical body having a tapered portion at its tip end.

Therefore, the ink supply needle 52 is easily inserted into and

- 11 -



hol der and the fluid comunication with the printhead 50 is acconplished,
when printing is started, the negative pressure fromthe printhead 50 pulls
the ink retained by the porous nenber 80. The filter 171 of the ink
cartridge 1 or 20 renpoves air or dust and passes nerely ink to the
printhead.50. As shown in Fig. 5, since the valve nenber 65 of the ink
cartridge 1 or 20 is always urged by the resilient force of the spring 64,
the ink supply port 4 is closed by the val ve nechanismat a time when the

Ther of or . “EURKoRHEROR B itk SRPPIAGRORE o 20nEE HBE A G BRI PRECLe

ot 1 ook 1 PEnterairRke dhab e or RibarEEe Pl & g Ll B oee B8 Ror
"k does not FEbpet FoRet hifts pARRH B Gt d 4 RN HERD R TECLa (10
0056,  bechisttniv HeHEY RO 45 pliReRoP Ll e A R B oA SRR

chamber 60 or 23F§L§.25 sy 00 keed Py ddherbikt 8ect 1dnRaW 18y -0 2@he iAxhi gh
capillary force. The ink is retained’in the ink chanber 60 or 23 to 27 by

the fluid E‘Q@bifyapéetoﬁ thha eaphallver heethna8mparirahged byetrbenfi nengroove
77 or 78 and the Tilm&81 and 82, respectively. In one arrangenent of the
enbodi ment patkénganémibgr reinierpHds srafitiea® im shetimpeuppley pdet ai.n Ehet he

i nk chanber 60 or 23 to 27 side thereof, which slit can be opened by the

i nsertion phckhag membepploy defdines52 hondecsnbsébatnafllg ankabgegeeerati ng
a capillary force when the ink supply needle 52 is renoved. In such

ar r angenenthereefvaa Veowbngdhesbnkepppdty heedéedss spypasthizhererbrotghet ure
of the ink cartridge can be further sinplified. As the ink chanber 60 or 23
to 27 i s h&h@WnniBoidGni dation with the anbient air via the capillary

enerated by the_fine pove 77 or 78.and the film81 and 82, respectively,
Soanorati on of "t Fbe pakERY b 65 6 dinds O ANce LA RE TSP KA FoE B

accurately _store information |_ati to_th nt . .of _fhe i I ining in
fhe T nk chambarretber T taleh Tt s! B BN Nadetnd S oheHReen
still anotBgbper, a butyl rubber, a ethylene-propylene rubber, a nitrile

rubber, and an elastomer material.

The hole of the packing member 61 has a tapered portion
62 which tapers out to guide the ink supply needle 52 of the
printing apparatus, and a cylindrical fitting portion 63 in the
vicinity of the ink chamber 60. The valve mechanism includes
a valve body 65 installed in the ink supply port 4 between the
packing member 61 and the ink chamber 60. The valve member 65
is always urged vertically with respect to the packing member
61 by a spring 64. Thus, the valve body 65 and the packing member
61 form a sealing connection. The valve body 65 is urged by the
ink supply needle 52 against the resilient force of the spring
64 to open the ink supply port 4, when the ink supply needle 52

is inserted in the ink supply port 4.
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exanpl e of an enbodi ment according to the present invention. In the present
enbodi nent, the ink chanber 60 of an ink cartridge 201 may be separated
into an ink chanmber 60a and a foam chanber 60b by a partition wall 83 whose
bottom portion is formed with a comruni cati on hol e 83a for comunicating
the ink chanber 60a wth the foam chanber 60b. The ink cartridge 201
accommodat es a porous nenber 84 in the foam chanber 60b. The filter 171,
the ink injecting hole - 21 73, and the air hole 75 are provided in the
foam chamber 60bThéheengkhcbamhele elactevdes tagminklst aagad iBeoknkhe
cartridge thus constructed can performthe sane operation as that of the
ink cartri demoiry déxeiesrigosll oegithetbirdd hicsh abdvrsedfuidmer rabeeinlabtippligh t he
porous nenber 80 or 84 prevents ink from |l eaking because of its capillary
force in theeddrecgai ngtenbndi prokingamenber 6 hkicatdsigigel Wi bl lbabades
only the filter 171, w thout enploying any porous nenber, can al so prevent

| eakage, tahancehéaiaximunrelengeh ¢ hentily caudedihy duppweakedis 3¢ ihhe
seal i ng connection between the val ve nenber 65 and t he packi ng menber. The
i nk can be tihat Lodusgsbintppithd Epbmcelié rjaddein memBert ils sadtstaatededyby
using a refilling unit having the sanme function as the ink supply needle
52. The neadlengbhtihat thet twek seafpipllyl ngedbe tis pusheérdaxk by 4 wesiidkestippl y
port 4 to open the valve nenber 65. Thus, the ink cartridge is recycled.
The sem corfeucteop £stive s iduy i6de adda ofeadisiveeflorgedeheéreos ganetahesl By ar ea
where the nunber of tines of refill of the ink cartridge 1 or 20 can be
written inungdeg tbereplvatwdyhéSaunbee termisaicelagtopdesmrg herangeds, to
prevent the cartridge frombeing recycled to many tinmes. Therefore, the
recycl ed c@mn thegeubsthate mithemenpryi dgvied bhdnpaoeetbyionyhans theed
above, an ink cartridge for an ink jet printing apparatus according to the
pr esent inﬁ%ﬁﬁﬁﬁ¢Q%nﬁ¢ﬁF%P%#$nﬁﬁéé% ﬁﬁié@ﬂﬂqgasﬁ etk GDl BY swakhothe
recordi ng medi um and an i nk supply needle introducing ink to_the printhead,
the ink - SPntactmembgge ‘ﬁon&fﬁd“&e. P 1 H3919a RPPAFIRY USe ey HNEr tHEuSPAg

88{‘;?‘;3,;??;\:@%%%%2 ’gzﬁh%’isiq%fai‘yg_ge%é‘i‘a?%?cﬁ@s%&e%ﬁé&%p%@%iaﬁ?& %%Ff?”d

ﬁ&é%;t‘ﬁ%ﬁf?hﬁ%ﬁ% : 'a“vii""e\l dﬁ;?é'fs?tgnﬁ%ﬁear ?éagtlbefc# Q\ST'a”ieais%g%%éey

Port comPr il o/t Rle AUNGL RS L SRLY desdle g, MRy

and an el agd e erher, bl 4576 o valis PIdy1 A08L RS, SRk oV ALYE: 563k and
y device Tor storing rnfornmation relattng®to i nk nmount €d” on said

second val 1l 198! duPgys! REaNd SHROIANLY ghlk Eﬂe%ﬁixg%p%ﬁf b n¥l d

menory devi ce being inthe vicinity of sal rt and said

second wal e eXy8A¢eNGod ¢ Uga8GstORNBA 841 £l et b2 dbreehb oAl ARG avhi ch
the ink supply needle is inserted into said val ve seat.

Referring back to Fig. 4, when the ink cartridge 1 is
mounted on the cartridge holder 70 and a lever 71 is pushed down,
the tip of the ink supply needle 52 penetrates the sealing member
7 sealing the ink supply port 4. Then, the tip of the ink supply
needle 52 urges the valve body 65 to open against the resilient
force of the spring 64 so that the ink chamber 60 becomes held
in communication with the printhead 50. The memory device 6
connects to a control unit installed in the printing apparatus,

not shown in the drawings, via the contact 40 formed at the
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Ink is supplied fromthe ink chanber of the ink cartridge to the printhead
of the printing apparatus when the ink supply needle is inserted in the ink
supply port of the ink cartridge. As the nenory device is attached on the
wal | of the ink cartridge which is in parallel with respect to the
insertion direction of the ink supply needle, the electric connection

bet ween the nenory device of the ink cartridge and an external el ectrode of
the printing apparatus can be surely maintained regardl ess of the variation
of the distance hetween the_ink cartridge and the printing apparatus caused
by the resFRFrEREAEE, RRIBPTL A &Pr Fﬁésbﬁggf’ﬂb‘“?ﬂ%'vé‘l'% %ﬁiﬁ‘f‘gm‘}aq Fashe
packi ng nenber.. .- 23 , AIMS 1. An i.nk cartrid for an [nk j printing
Popar atus RBSLHGSACK: i ChEatcshical fakeChiph, “RERcFEsBaRhete Fhelo t he
print head, the i.nk gartrjidge c isi.ng: .a _housin ef Lping an ink chanber
ont ai i ng PRREERBReRRFCSH PR SELERRY L8 pOPBENRRCRATE 811 %of 'said housing
for communicatin o Iy pgnp e W rin e u J
supply needl e i nggé'ﬁg%n%%ncg a di rsegcil%nllclﬁﬁvg %ohtéh?ngggégéﬁyg@g%{ﬁgéggrous

rember di Spasedddtbn £33HARDT WHARIPEs i dile AR 0 a6 it

structure, at lTeast a part of Ichis disposed in a region of sald ink

supply por ¢ hanth e PRIPY ¥ id¢e¥k§8n'®Enhedi AR sippaly nbqaisd howskrarbee,
storing information relating to the ink containéd in said ink chanber.

The ink capyrisioeins cne @1Retirddesad Mahd sderaile Remdrpdeisc®abeght sy
housed in said Ink chanber at least in part in the vicinity of said reseal

structure. 13rgéltethak the tyizyacaessadiyngot contacth it wHdeontamtr #8j, ng a
filter provided upstream of said reseal structure and downstream of said
por ous nenthe.electhwie hernanals dgeand ddralf hhetmendry deticatberan pnsakd i nk
chanmber comuni cates with anbient air through a capillary - 24
the connection with the contact 40 of the carriage 51, regardless
of the distance between the ink cartridge 1 and the cartridge
holder 70 of the printing apparatus. Furthermore, by forming
the electrode terminal 42 relatively longer along the insertion
direction of the ink supply needle 52, the electrode terminals
42 and 43 of the memory device 6 can ensure the connection between
the contact 40 of the cartridge 1 regardless of the insertion
direction of the ink supply needle 52. It is desirable that the
memory device 6 and the contact 40 are placed such that the contact
40 forms an electric contact with the electrodes 42 and 43 of
the memory device 6 only when the ink supply needle 52 is inserted
in the ink supply port 4 to open the valve member 65 and ink is
supplied from the ink chamber 60 to the printhead 50.
With the afore-described structure, the fact that data
from the storage device 44 can be read out means that the ink

cartridge 1 is appropriately mounted on the cartridge holder 70,

because the storage device 44 can only be read out when the
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action forned in a surface of the cartridge body. 5. The ink cartridge
according to claiml1, further conprising a projection extending fromone of
said top wall and said second wall and engaging with a hook of an ink
cartridge hol der of the printing apparatus. 6. The ink cartridge according
to claim1, wherein said reseal structure conprising; a valve seat allow ng
the ink supply needle to pass there through; a val ve body novabl e al ong the
axis of said ink supply opening; and an el astic nmenber biasing said val ve

wherel n t HELFEREE GriEatEien dierunen: Brn AL ”é?«%fﬁasaf‘ﬁ%rd'c? { Paffa e °
I nsertion %&9%@&5' 515 fé'pf#ﬁ(rpﬁgedl élrg Iseal de ﬁ‘ Sae%tro'gﬁc I onger than the

maxi num | e entr e |n supp y meedl e Into Fadr Ahk Supply port

om0 aseotsste, S SPELEIDoge PR S Bl kAP PR
hrior Detec s a0 et en ot e et g ey
direction & ﬂ@%ratft@ld%fe thdéPh@%@plthe”f?@éiﬁ & HaH Qh%adléjté(%ldf?b%e?éads
| onger than the length tthat the ink Supply needle slides into - 25
out from the storage device 44, there is no danger that the
printing apparatus starts printing operation when ink is not
provided to printhead 50. Thus, damage to the printhead 50 can
be prevented.

With this structure, the printhead 50 can be prevented from
sucking air when the ink cartridge 1 is not appropriately mounted
on the cartridge holder 70. This fact prevents waste of a large
amount of ink for recovering the operation of the printhead 50
that is required when the printhead 50 sucks air or bubbles.

Furthermore, the ink supply port 4 is formed at a position
closer to one of the shorter edges than the other of the bottom
wall 2a of the ink cartridge 1 and is retained at a constant
position by the ink supply needle 52 provided on the carriage
51 when the ink supply needle 52 is inserted in the ink supply
port 4. Thus, the memory device 6 disposed in the vicinity of
the ink supply port 4, which is formed on one wall of the ink
cartridge 1, is also retained at a relatively constant position.
Therefore, the electric connection between the electrodes 42 and
43 of the memory device 6 and the contact 40 is ensured without

changing the position of the memory device 6 even when the

carriage 51 traverses and generates shaking.
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sai d housi ng while pushing said val ve body against said elastic nmenber. 9.
The ink cartridge according to claim1l, wherein the length of said

el ectrode termnal in a direction in which the ink supply needle cones into
engagenent with said ink supply opening is |onger than the w dt hw se
direction.of said termnal. 10. The ink cartridge according to claim1,
wherein said top wall covering an upper opening of said ink chanber is
formed with an air hole which conmuni cates with anmbient air through fine
grooves forned i t he .surfac
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cylindrical cking; a nenmory device stbring infornation relating to the
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cartridge, which wall being in parall th an inseition direction of the
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in the vicinity of said valve body. - 2fr f r 12. The ink cartridge

accordi ng thechmbihtlof fagridibie dMK bl BPedsémldeidudtng Gad raeys deatcef
sai d val ve body.
44 of the memory device 6 via the contact 40.

It is preferable for the printing apparatus to apply a
variety of ink cartridges in accordance with different types of
printing mediums in order to enable a high print quality or a
desired printing condition.

As shown in Fig. 5, which shows a condition where the ink
cartridge 1 or 20 is not in use, the valve body 65 of the ink
cartridge 1 or 20 is urged by the spring 64 to close the ink supply
port 4. Therefore, even when the ink cartridge 1 or 20 is
detached from the carriage 5 for exchange, ink does not leak and
undesirable air and bubbles do not enter the ink chamber 60 or

23 to 27.

The length of the terminal along the direction of insertion
of the ink supply needle into the packing member and into said
valve seat is longer than the maximum length of entry of the ink
supply needle into said ink supply port from said valve seat,
subtracted by a length that the ink supply needle is pushed back
by a resilient force of said elastic member as a reactive force

thereof generated by urging said valve body.
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13. The ink cartridge according to claim1l or 12, further conprising a
cover plate for sealing an upper part of said ink chanber, said cover plate
being fornmed with an air hol e which communi cates with anbient air through
fine grooves formed in the surface of the cover plate. - 27
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a porous member 80 and a filter 171 in the ink chamber 60, or

23 to 27. The filter 171 is positioned between the ink chamber

and the ink supply port 4 and has a flat shape one side of which

is in contact with the porous member 80. The porous member 80

has a capillary force which is smaller than a negative pressure

generated by the nozzles of the printhead 50 but large enough

to retain ink therein. The filter 171 also has a capillary force

which is larger than the capillary force of the porous member

80 and smaller than the negative pressure generated by the

printhead 50. The filter 171 may be a plate-like member formed

of a porous material or a mesh material. The pore size or mesh

size of the porous member 80 and the filter 171 defines the

capillary force thereof. In other words, the capillary force

of the porous member 80 and the filter 171 can be controlled by

selecting an appropriate pore size or mesh size.

A cover member 3 of the ink cartridge 101 is formed with

a rib portion including a plurality of protruding portions 72,

each of which are spaced apart from each other by a predetermined
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distance. Owing to these protruding portions 72, a space is
defined in the ink chamber 60 between the porous member 80 and
the cover member 3 or 22. A part of the ink supply port 4 is
formed to protrude inside the ink chamber 60, or 23 to 27.
Therefore, the porous member 80 is highly compressed in the
vicinity of the ink supply port 4 to reduce the pore size so that
the capillary force of the porous member 80 becomes greater in
the vicinity of the ink supply port 4 than other parts of the
porous member 80.
The cover member 3 or 22 has an ink injecting hole 73 or
74 and an air hole 75 or 76 which is designed to be open to the
external ambient air.
Fig. 7A is a perspective view showing an upper side of the
cover member 3 of the black ink cartridge. The cover member 3
has a fine, winding groove 77 connecting the air hole 75 and an
air releasing hole 79. The air releasing hole 79 is previously
sealed by a film before use of the ink cartridge, which will be
described in the following, but becomes open to the external
ambient air when the film is removed for use.
Fig. 7B is a perspective view showing an upper side of the
cover member 22 of the color ink cartridge. The cover member
22 has fine grooves 78 connecting the air hole 76 to air releasing
holes 180. The air releasing holes 180 are previously sealed
by a film before use of the ink cartridge, which will be described
in the following, but become open to the external air when the

film is removed for use.
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Ink is introduced into the ink chamber of the ink cartridge
as will be described in the following. First, the ink supply
port 4 is sealed by a film. Then, a hollow ink introducing tube,
not shown in the drawings, is inserted in the ink injecting hole
73 or 74, and a vacuum tube is inserted in the air hole 75 or
76. At this time, the ink chamber 60 or 23 to 27 is under a low
pressure or a vacuum pressure and the ink is introduced from the
ink introducing tube under this condition.

As the ink chamber 60 or 23 to 27 is maintained under the
low-pressure condition, i.e., air is removed from the ink supply
port 4 or the porous member 80, ink can be introduced entirely
into the ink chamber 60 or 23 to 27 with little residual air.
Thus, whole of the porous member 80 becomes filled with ink.

Figs. 8A and 8B show the ink cartridges 1 and 2 with films,
respectively.

After introducing the ink into the ink chamber 60 or 23
to 27, the ink cartridge 1 or 20 is placed in a vacuum chamber
to further decompress the ink chamber 60 or 23 to 27, if necessary.
Then, a film 81 or 82 is attached on the surface of the cover
member 3 or 22 to protect the ink chamber 60 or 23 to 27 from
ambient air. The film 81 or 82 has a tongue part 8la or 82a for
easily removing a part of the £ilm 81 or 82 when it is used. The
ink cartridge 1 or 22 is shipped as a product. The ink cartridge
may be packaged in a sealed film bag having a high air-

impermeability with a decompressed condition, if necessary.
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Before using the ink cartridge 1 or 21 thus constructed,
a part of the film 81 or 82 is removed by pulling the tongue part
8la or 82a to open the air releasing hole 79 or 180. Therefore,
the ink chamber 60 or 23 to 27 becomes open to the ambient air
via a capillary having high fluid resistance formed by the small
groove 77 or 78 and the film 81 and 82, respectively.

After the ink cartridge 1 or 22 is mounted on the cartridge
holder and the fluid communication with the printhead 50 is
accomplished, when printing is started, the negative pressure
from the printhead 50 pulls the ink retained by the porous member
80. The filter 171 of the ink cartridge 1 or 20 removes air or
dust and passes merely ink to the printhead 50.

As shown in Fig. 5, since the valve member 65 of the ink
cartridge 1 or 20 is always urged by the resilient force of the
spring 64, the ink supply port 4 is closed by the valve mechanism
at a time when the ink supply needle 52 comes out of contact with
the packing member 61. Therefore, even when the ink cartridge
1 or 20 is detached from the carriage 5 for changing to a different
type of ink for printing, ink does not leak from the ink chamber
60, and undesirable air and bubbles do not enter the ink supply
port 4.

Furthermore, in the preferred embodiment, the ink does not
leak from the ink supply port 4 even when the sealing connection
between the valve member 65 and the packing member 61 becomes
loose, because the ink is retained by the porous member 80 in

the ink chamber 60 or 23 to 27 and blocked by the filter 171 having
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a high capillary force. The ink is retained in the ink chamber
60 or 23 to 27 by the fluid resistance of the capillary action
performed by the fine groove 77 or 78 and the film 81 and 82,
respectively.

In one arrangement of the embodiment, the packing member
61 may have a slit aperture therein at the ink chamber 60 or 23
to 27 side thereof, which slit can be opened by the insertion
of the ink supply needle 52 and can retain the ink by generating
a capillary force when the ink supply needle 52 is removed. In
such arrangement, the valve member 65 may not be necessary. Thus,
the structure of the ink cartridge can be further simplified.

As the ink chamber 60 or 23 to 27 is held in communication
with the ambient air via the capillary generated by the fine
groove 77 or 78 and the £ilm 81 and 82, respectively, evaporation
of the ink can also be prevented. Thus, the memory device can
accurately store information relating to the amount of the ink
remaining in the ink chamber 60 or 23 to 27.

Fig. 9 is a cross-sectional view showing still another
example of an embodiment according to the present invention. 1In
the present embodiment, the ink chamber 60 of an ink cartridge
201 may be separated into an ink chamber 60a and a foam chamber
60b by a partition wall 83 whose bottom portion is formed with
a communication hole 83a for communicating the ink chamber 60a
with the foam chamber 60b.

The ink cartridge 201 accommodates a porous member 84 in

the foam chamber 60b. The filter 171, the ink injecting hole
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73, and the air hole 75 are provided in the foam chamber 60b.
The ink chamber 60a serves as ink storage. The ink cartridge
thus constructed can perform the same operation as that of the
ink cartridge in the embodiments described above.

Furthermore, although the porous member 80 or 84 prevents
ink from leaking because of its capillary force in the foregoing
embodiments, another ink cartridge which includes only the
filter 171, without employing any porous member, can also prevent
leakage, to a certain extent, of the ink caused by the weakness
of the sealing connection between the valve member 65 and the
packing member.

The ink can be introduced into the ink cartridge 1 or 20
thus constructed by using a refilling unit having the same
function as the ink supply needle 52. The needle portion of the
refilling unit is inserted in the ink supply port 4 to open the
valve member 65. Thus, the ink cartridge is recycled. The
semiconductor storage device 44 of the memory device 6 may have
an area where the number of times of refill of the ink cartridge
1 or 20 can be written in order to regulate the number of recycling
or, in other words, to prevent the cartridge from being recycled
to many times. Therefore, the recycled cartridge with a high

reliability can be produced.

As described above, an ink cartridge for an ink jet
printing apparatus according to the present invention having a
printhead which ejects ink droplets onto a recording medium and

an ink supply needle introducing ink to the printhead, the ink
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cartridge includes: a substantially rectangular housing
containing ink therein, said housing having a first outer wall
and a second outer wall which is substantially perpendicular to
said first outer wall; an ink supply port formed in said first
wall for directing ink in said housing to the printhead; a valve
mechanism arranged in said ink supply port comprising: a valve
seat allowing the ink supply needle to pass therethrough; a valve
body movable along the axis of said ink supply port; and an elastic
member biasing said valve body against said valve seat, and a
memory device for storing information relating to ink mounted
on said second wall of said housing and substantially in parallel
therewith, said memory device being formed in the vicinity of
said ink supply port and said second wall extending in a direction
parallel with a direction along which the ink supply needle is

inserted into said valve seat.

Ink is supplied from the ink chamber of the ink cartridge
to the printhead of the printing apparatus when the ink supply
needle is inserted in the ink supply port of the ink cartridge.
As the memory device is attached on the wall of the ink cartridge
which is in parallel with respect to the insertion direction of
the ink supply needle, the electric connection between the memory
device of the ink cartridge and an external electrode of the
printing apparatus can be surely maintained regardless of the
variation of the distance between the ink cartridge and the
printing apparatus caused by the resilient force of the spring

biasing the valve body toward the packing member.
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CLAIMS

1. An ink cartridge for an ink Jjet printing apparatus
having a print head and an ink supply needle connecting to the
print head, the ink cartridge comprising:
a housing defining an 1ink chamber containing ink
therein;
an ink supply port formed in a wall of said housing for
communicating said 1ink chamber with the print head
through the ink supply needle inserted along a direction
into the ink supply port
a porous member disposed in at least a portion of the
ink chamber;
a reseal structure, at least a part of which 1is
disposed in a region of said ink supply port and
a memory device mounted on a wall of said housing for
storing information relating to the ink contained in

said ink chamber.

2. The ink cartridge according to claim 1, wherein said
porous member is housed in said Ink chamber at least in part

in the vicinity of said reseal structure.

3. The ink cartridge according to claim 1, further
comprising a filter provided upstream of said reseal structure

and downstream of said porous member,

4. The ink cartridge according to claim 1, wherein said ink

chamber communicates with ambient air through a capillary
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action formed in a surface of the cartridge body.

5. The ink cartridge according to claim 1, further
comprising a projection extending from one of said top wall
and said second wall and engaging with a hook of an ink

cartridge holder of the printing apparatus.

6. The ink cartridge according to c¢laim 1, wherein said
reseal structure comprising;
a valve seat allowing the ink supply needle to pass
there through;
a valve body movable along the axis of said ink
supply opening; and
an elastic member biasing said valve body against said

valve seat.

7. The 1ink cartridge according to claim 6, wherein the
length of said electrode terminal along the direction of
insertion of the ink supply needle into said valve seat is
longer than the maximum length of entry of the ink supply
needle into said 1ink supply port from said valve seat,
subtracted by a length that the ink supply needle is pushed
back by a resilient force of said elastic member as a reactive

force thereof generated by urging said valve body.

8. The 1ink cartridge according to claim 6, wherein the
length of said electrode terminal along the direction of
insertion of the ink supply needle into said valve seat 1is

longer than the length that the ink supply needle slides into
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said housing while pushing said valve body against said

elastic member.

9. The 1ink cartridge according to claim 1, wherein the
length o©of said electrode terminal in a direction in which the
ink supply needle comes into engagement with said ink supply

opening is longer than the widthwise direction of said

terminal.

10. The ink cartridge according to claim 1, wherein said top
wall covering an upper opening of said ink chamber is formed
with an air hole which communicates with ambient air through

fine grooves formed in the surface of said top wall.

11. An 1ink cartridge for an ink Jjet printing apparatus
comprising:
a cylindrical packing in an ink supply port thereof for
communicating an ink chamber with a print head through
an ink supply needle;
a valve body disposed at an ink chamber side of the
cylindrical packing, and always urged by a spring to
seal the cylindrical packing;
a memory device storing information relating to the
ink contained in the ink cartridge, disposed on a wall
of the ink cartridge, which wall being in parallel with
an insertion direction of the ink supply needle; and
a porous member housed in said ink chamber at least

in the vicinity of said valve body.
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comprising a filter provided Tupstream of said valve bo

13. The ink cartridge according to claim 11 or 12, further
comprising a cover plate for sealing an upper part of said
ink chamber, said cover plate being formed with an air hole
which communicates with ambient air through fine grooves

formed in the surface of the cover plate.
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