26FEB W4 | NK CARTRI DGE FOR | NK- JET PRI NTI NG APPARATUS BACKGROUND OF THE
| NVENTION Field of the Invention The 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 drgmg €€ES bk
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 is designed to receive ink fromthe ink

cartridge. The printing agﬁaratus is provided with a hollow ink supply
needle in the ink SHBpFPRERIRFEI FPB IHBpPHTi RRINGINGeABPARREEAd. The ink

cartridge is formed with an ink supply port for supplying ink to the
printhead. when the ink cartridge is nounted on the printing apparatus,

the holl ow i nk supply needl e i §a-RERHHRA bPt @urt PRVERKTSHPPI Y port of the
ink cartridge and ink is supplied to the pr?nthead v#a the hol |l ow i nk

supply needl e. Unexam ned Japanese patent applications (OPlI) Nos. Hei.
5-229137 and Hei. 9-174879 disclose an ink cartridge of this structure

i ncl udi ng aryahlyeoreaher rarefligpper part of the ink supply port, i.e.,
inside of the ink cartridge. The ink supply port of the ink cartridge of

this type opens vhen phesémk Suppint tgedi@latddsebt edn aﬂﬂkc!@§§§r¥@§é‘ the
ink supply needle is 1 28FEB2994 renoved. Thus, the ink cartridge is
capabl e of Qee¥€nR&bDY 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 is 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 suppiy ink to the printhead. The
ink cartridge is formed with an ink 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, i.e., inside of the ink 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 is



| eakage of ink or is capable of being repeatedly attached to the printing
apparatus. On the other hand, Unexam ned Japanese patent application (OPl)
No. Hei. 7-232438 discloses an ink cartridge having a sen conductor nenory
device that stores data relating to the ink cartridge. The conventi onal

val ve nmenber as nentioned above, however, has a drawback as t%8 EEh28ti on
bet ween the sem conductor nenory device of the ink cartridge and a control
unit of the printing apparatus is inadequate. Mre specifically, as the
val ve nenber is always urged by a spring in an insertion direction of the
ink supply needle in order to seal the ink supply port, the ink cartridge
does not conpletely fit to a carriage of the printing apparatus because
the resilient force of the spring pushes the cartridge up to sone extent
with respect Te%P%ee JHYUSI afee afnkeparttisigenks cmpeblelgef ipsewentingd on t he
carriage. Su hakraeséu(I)thS Ln t hat thl(ra a g)ur_ate Fositi oni ng, of the ink
cartridge wi TR FospRet™™ %G thE2RYHS ah8e1Y RsPet P UE Ahrhehda, thend i f a
menory devi CgriftSn t ' ri : ect | f termnals
of the rrerm?y dtg.vigggﬂ%%qttﬁg crgﬁt g@%( O%rgr%e]?gg’? gﬁ%ﬁ@&@tﬁ ﬁ%#at%gg t he
printing apppatentsapplidatibai [@rl)due. tueit. he- oEMisgt i ofr1eausedh ux t he
resilient force of the spring urging the valve nenber. Further, if the
convent i onal 3 IER thavdpe haRiTenaus i n/ Renpsaviss want $tared daseve i s

O e LoAtggty e R Mg 0o, seperalue to exchange Lo s

not depleted, therhékoiPentiRakl QHivOhehil® ddierd ioned above, however,
has a drawback as the connection between the semiconductor memory
device of the ink cartridge and a control unit of the printing
apparatus is inadeguate. More specifically, as the valve member
is always urged by a spring in an insertion direction of the ink
supply needle in order to seal the ink supply port, the ink
cartridge does not completely fit to a carriage of the printing
apparatus because the resilient force of the spring pushes the
cartridge up to some extent with respect to the carriage after
the ink cartridge is mounted on the carriage. Such results in
that the accurate positioning of the ink cartridge with respect
to the carriage is hardly accomplished, and if a memory device
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 having a

valve member as mentioned above 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



2 8 FEB 2M4 cartridge through the ink supply port. Such a problem woul d be
nore enphasi zed when the ink cartridge is recycled and the valve or
packi ng beconmes worn out and, accordingly, the sealability of the valve
mechanismis deteriorated. in addition, as to the conventionalr;j[)'%_.E M0k
cartridge having a nenory device as nentioned above if the nme 5%VIC€
cones into contact the termnal of the printing apparatus whereas the
correctly ink' supply needl e does not enter the ink supply port and thus
still not ready for supplying ink, the printing operation may start and
air would be conveyed to the nozzles of the printhead. Such could result
in a serious problemin giving damage to the printhead, and no recovery
can be expeERELFiaenbiXousic hhn dinkgsuard Yppantt-hesitbh a Trobdewrwwuldtbehas been

requi red an r jate jnterrel ationshi of. the contact. el ectrode of the
mory. devi BTSRRIt Fad osh BT RER A OKRRAEAIE HiE THRCLER ARG et FALiRd t he i nk

menory devi CE W

suppl y needhe.pa SRR et LAVENTLEN TheaPAASAY, LAY SRLhaR; vaS, made in

view of the foregoing drawbacks acconpanyl ng nvent1 ona

cartridge. ofhetefvalee méchishizim 0H] dderabrif@i.present invention to provide
an ink cartridge capable of perform ng an adequate connection between a
menory device nounted on the ink cartridge and an external circuit unit,

regardl ess of arpeaeiityenlesildept. force . of spring.for urging a valve,
so that the nemory devi 'ce'o% tHe ?n‘i?“c‘:’%?‘flr"u“a‘gelu cg"ﬁﬁb‘ii%e Vég%ctri cally
connecti ng 3 megost aklegice as mentioned above if the memory device

comes into contact the terminal of the printing apparatus

whereas the ink supply needle does not
correctly enter the ink supply port and thus still not
ready for supplying ipk, the printing operation may start and
airwouldbeconveyedtothenoizlesoftheprinthead. Such could
result in a serious problem in giving damage to the printhead,
and no recovery can be expected without exchanging the printhead.
Therefore, it has been required an appropriate interrelationship
of the contact electrode of the memory device with the engagement
between the ink supply port and the ink supply needle.
SUMMARY OF THE TNVENTION

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 érovide
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 é valve, so that the memory device of the
ink cartridge is capable of electrically connecting in a stable

manner with the external circuit unit.



manner with the external circuit unit. 3 28FEB2W! Anot her object of the
present invention is to provide an 1ink cartridge capable of preventing ink
from |l eaking out through the ink supply port even though the ink cartridge
is detached fromthe printing apparatus for exchanging while ink is not
depl eted. Still another object of the invention is to provide 28 Fii 2004
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 thanbhkesuplpjycoestitthe Phresahevenaash pihers ebi gebeigamnpe
attained by a provision of an ink cartridge for an ink jet printing

appar at us hainkgcartpidge bapd bl ch peiedeing: 1ingki gt FRbel Be 101 1y éultelgm‘dﬂ%)lg
medi um and an ink supply needle introducing ink to the printhead which,
accordi ng tothreipkesepply nvent i even ittdugleshen inkbshankiabkyis r@stangy ar
housi ng containing ink therein, said housing having a first outer wall and
a second out éromalthewprdntiags wpgtaantiua 1fior perqramdjicly amhitle siaikd ifd nidt
outer wall; an ink supply port forned in said first wall for directing ink
in said housdrglesethe printhead; a val ve mechani smarranged in said ink
supply port conprising: a valve seat allow ng the ink supply needle to
pass t her et hr ougftikl\anatchdm dp jesrablfet bé dmyerid caxiis ©f aivddenkn islppl y
port; and an el astic menber biasing said valve body against said valve
seat, and a RBFBFydgedarabls oftasthiry ingaorangtiopy irdleai nbert el d nkomaiuiy ed
on said second wall of said housing and substantially in parallel
t her ewi t h, Sgifd:}h%ﬁﬁpyact 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



device being arranged in the vicinity of said ink supply port 4 2 8 FEB
2004 and said second wall extending in a direction parallel with a
direction along which the ink supply needle is inserted into said valve
seat. BRI EF DESCRI PTI ON OFF THE DRAW NGS Fig. 1A shows a perspective view
of a black ink cartridge according to the present invention vieREEBf 208
above, and Fig. |B shows a perspective view of the black ink cartridge
according to the present invention viewed from below, Fig. 2A shows a

perspective ¥h@VEHfd &L N Ak n'dq_g% ﬂgag&ﬁ!k@&tié?nt aPJ.rleeS_LeQ:tit]h Bio

i nvention viewed from above, and Fig a perspective viewo
color ink caqirésgpomaqen h ;,;@%ca Low,
Fig. 3A shows a perspectl9238}%§ﬁg%'%ﬁgs§§?mglt su Q%?ggfﬁg S ow%%%ykﬁgd
first side, wivdigeat3B 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 enlarged cross sectional view of the ink supply port; Fig. 6
shows anot her enbodi ment of BRIEH CHEeT TGN
invention; Fig. 7A shows upper 5|de of the cover the black ink
cartridge, and FiRig.7BAsbhowsUpPSer Speet Dfe inE el BEABR ink2a@k likge
color ink cartridge; 5

according to the present invention viewed from above, and Fig.

1B shows a perspective view of the black ink cartridge according

to the present invention viewed from below;

Fig. 2A shows a perspective view of a color ink cartridge
-according to the present invention viewed from above, and Fig.
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 showing the second side;

Fig. 4 shows a cross sectional view of tHe black ink
cartridge when mounted on a carriage 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;



28FEB2 4 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 anot her

enbodi nrent of the val ve nmenber. DETAI LED DESCRI PTI ON. OF THE | NVENTI ON The
present invention will now be described in detail with reference to
acconpanyi ng drawi ngs. This does not intend to limt the scopﬁﬁcﬁEBI@"
present invention, but exenplify the invention. Al of the features and

t he conbi nations thereof described in the enbodi ment are not necessarily
essential to the % n 1A and 1B show, nerely as an exanple, a
bl ack ink cartri dgg feéc.)% Sar?wlsntHFetfl K AKAR Bopti R ﬂ’§thA§ IgHBwNaG Frilge
figures, an Kk r e S iall rectan par al | el epi ped.
The ink cart??dageglqgl Eﬂgrgéll gdi\%/{mgt %ggkﬁbﬁ% t'ﬁ ) fﬁﬁﬂ vitth an |nk
chanber 60 (shown Fbg p over_nenber eal i ng
t he opening of thgh?ougl ?186')2”5 %‘ﬂoeﬂ?gkg@%(? ime e P ‘?h‘éarl‘f%éqqﬂﬁ’«?éf an ink
supply port 4 forned in one outer wall thereof i.e., a bottomwall 2a in
this enbodiment. The printi ng appar at us i ncl udes a prl nthead wi th nozzles
and an ink supply needl e RETA] ) ; ok ity W th the
printhead. The ink supply port 4 of the |nk cartrldge 1is designed to
supply ink to the printhead through the ink supply needle of the printing
appar at us when t hER® AESSHRY ilagent ips Wnbhmoadberﬁestermedltunn@ea@p:amttmls

and the ink suggﬁz needle is inserted in the ink supply port 4. The bottom
wal | 2a has BF RER ‘g())accompanylng draw1ngs. This does not intend to

limit the scope of the present invention, but exemplify the
invention. All of the features and the combinations thereof

described in the embodiment are not necessarily essential to the

invention.

Figs. 1A and 1B show, merely as an example, a black ink
cartridge for an ink-jet printing apparatus. As shown in the
figures, an ink cartridge 1 is substantially rectangqular
parallelepiped. The ink cartridge 1 is prov_;i.ded with a housing
2 formed with an ink chamber 60 (shown in Fig. 4) and an opening,
and a cover member 3 sealing the opening of the ;ousing 2. The
ink cartridge 1 further includes an ink supply port 4 formed in
one outer wall thereof, i.e., abottomwall 2a in this embodiment .
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



substantially square shape forned with two edges of |onger width and the
ot her two edges of shorter width. The ink supply port 4 is fornmed at a
position closer to one of the shorter edges than the other of the shorter
edges. The ink cartridge 1 further includes a nenory device 6 hﬁﬁ%ﬂ%&ﬁ
circuit substrate secured to one wall other than the bottom he
menory device 6 is placed in the vicinity of the ink supply port 4 and
preferably, on a side outer wall 2b which is in parallel with the

inFigs 1A SRECERRe ot e aﬁe@%ﬁfc@r—eﬁ i EpisaBtionios éh?eaer.vﬁ%%? o

otner el SPo RASrRT dW e, SRR o AT AR R Fheb gt i

shape, and the; sigdemaal A+ ?abpeglmbﬁhcjréseé%e%ﬁgto'f%hx sg%;%%]{*haggsf HaQy ¢ ne

bottomwall 2a on which the” I nk su 4°1sTor

menory devi cC@heWBtRBT Qgstﬁefgﬁgrggpsgagg i s disposed substantially in
parallel with the side wall . Becausé the ink supply port 4 of the ink

cartridge 1 nust bRealRkle4etYifQsi i enpehat tindBsRES a tifedds, IdHG 1SUPRI Y
needl e of the printing apparatus, nore accurate positioning around the

i nk supply pbaving aceimphlishaibdtwaté healifl tpabheoliall leotREr €@dd riHdge.
Accordingly, as the nenory device 6 is disposed in the vicinity of the ink

supply port hostowrdahl 2. t Mhepmememty dewboeli 6veint placedcdur ehe posidiitgni ng

of the menory device 6 with respect to the contact member of the printing

apparatus si 88 tBe7ipk fuEFPIy port 4 and preferably, on a side outer wall
2b which is in parallel with the insertion direction of the ink
supply needle 52, shown in Fig. 4. As shown in Figs. 1A and 1B,
the memory device 6 is disposed on a center line of the side wall
2b of the housing 2, which wall has a shorter width than the other
wall of the housing 2. The housing 2 is substantially
rectangular in shape, and the side wall 2b of which is
substantially perpendicular to the bottom wall 2a on which the
ink supply port 4 is formed. Further, the memory device, which
has a flat substrate, is disposed substantially jn parallel with
the side wall 2b. |

Because the ink supply port 4 of the ink cartridge 1 must

be accurately positioned with respect to the ink supply needle
of the printing apparatus, more accurate positioning around the
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



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 Wé@@sﬁﬂ at
the center in the wwdthw se direction of the side wall 2b, thg I |e40f
deviation in position of the nenory device 6 is necessarily |ess.
According to the present enbodinment, the housing 2 is formed with a

i i ich.th deyice. 6 i d. The i.nk
concave port g0 Lo uy P NG TRy deyice 0| Sy tcormiled. The. nk,
bubbl d t i nk I t, 4 ink d | k t th
buob o5 90 nighy SEL8Tor B NA-SRBEY, PREL, 4T B, d98,0°, LR, 8F e
prot Ui, PORL i LM e 90810000208 WELD BeTARK A o
mounti ng anden dehRH MG 10fgd BRahHE Eﬁétsri'd%%d«fer ggr@QCEhferr%B‘ft.h ke d £4,40€

hol der of the printing apparatus. As the pro Ing portion 10 extends

fromthe sidgswald meRo P AV il bhes BRARLY oYt ¢Rebedst SPYR b wiliBvise

positioning accuracy of the nenory device with the contact nenber of the

printing appafpétiSicmbibehaistidaeall RgsthéAsRd 3B &hawtian af po%aRbg, a
color ink cartridge 20. Simlar to the black ink cartridge 1 shown in

Figs. 1A andof lBetrendimk devicd dgeiROnésesatsilantiiedd.y rectangul ar
paral | el epi ped. The ink cartridge 20 has a housing 21 the interior of
whi ch is separat edrdqamling|wy athe ypiodsemk etanbarents 2he EEBs20gk2 is
formed with a concave portion in which the memory device 6 is
accommodated.
The ink supply port 4 is initially sealed with a sealing
member 7 so that air or bubbles do not enter the ink supply port
4 or ink does not leak out of the ink supply port 4 before use.
The ink caftridge 1 is formed with a protruding portion 10 which
is designed to engage with a hook of a cartridge holder of the
printing apparatus for the purpose of aiding mounting and
detaching of the ink cartridge 1 on and from the cartridge holder
of the printing apparatus. As the protruding portion 10 extends
from the side wall 2b on which the memory device 6 is mounted,
the positioning accuracy of the memory device with the contact
member of the printing apparatus can be attained.
Figs. 2A and 2B show, as an example, a color ink cartridge
20. Similar to the black ink cartridge 1 shown in Figs. 1A and
1B, the ink cartridge 20 is substantially rectangular

parallelepiped. The ink cartridge 20 has a housing 21 the

interior of which is separated into a plurality of ink chambers



by partition walls for accommodating different inks such as different
color. According to this enbodi nent shown in Figs. 2A and 2B, five ink
chanmbers 23 to 27 are defined, and each of the ink chanbers 23 to 27 has
an opening. The ink cartridge further 20 has a cover nenber 35 S%ﬂﬁ al |
t he openings of the ink chanbers 23 to 27. The ink cartridge B8 ks a
plurality of ink supply ports 28 to 32 on one of its sides, each
corresponding to the ink chanbers 23 to 27. Each of the ink supply ports
28 to 32 is geld in,comunication with the respectjive ink chanbers 23 to
27, and i s capaBRELSELIPR VR Ul Rigt PRKEEECENOERE et pbidi ST 1t ik idisp SuFhna&d! e
when t he inkdsgggl¥ geed e is_inserted intE_each of .the ink suppl&wports
28 to 32. AsOHELEEPPhAt S Th FAFCUB 1NN & fRiSupPPoIHBrRt SOYR Wb Figs -

f d it] I . d . th her.. The i

cartridgo 202hs P Thort ot ol WFOHLE Aank?y! B8R 6 SAStecthed e Bhe
|1 h . j L ok | y. 28 . 32

formed. accoriing ko" TR SPeedht focal it erd Sheufbun Tk ihg S5stfige

nmenory devi cg,3¢hbs £ %@Qsﬁg:r%v:érf}gﬁl%%%:ega%%%%&%ﬁ;gfi efhdééfcylptggggkg;[g% tWedth

of the plurality of i1nk c nory

posi tioned kRktdianHeddh 8% dPh 7t herh i nFUPPL i REY §02i§16191(§l3% ggtﬁu%]ag&?ﬁk

therein, for exanple, data for specifying the i'nk cartri

supply portsoZ8ihR Sdpple poitsabfytseahedn Wid oft S9Rld edEndRIn 35 so
that air or bubbles do not enter ink supply ports 28 to 32 or.ink does not

| eak out of thereskosdppyytpothe iRRB thamBebefZd ecaiskr. TRachnkfcahker idge 20
is formed with a 9 2 E FEB 2004
supply ports 28 to 32 is held in communication with the respective
ink chambers 23 to 27, and is capable of providing ink to a
corresponding ink supply needle when the ink supply needle is
inserted into each of the ink supply ports 28 to 32. As
illustrated in Fig. 2B, the ink supply ports 28 to 32 are formed
at positions closer to one edge of a wall the other.

The ink cartridge 20 is further provided with a memory
device 34 secured to one wall other than the wall on which the
ink supply ports 28 to 32 are formed. 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 éhambers 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



protrudi ng portion 36 which is designed to engage with 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. Wen the nenory device 6 or 34 is&ibAkBsk o
the ink cartridge 1 or 20, respectively, the second side showmn in Fig. 3B
is attached to the ink cartridge 1 or 20. Thus, the first side shown in
Fig. 3Ais seen on the surface. The first side is forned with electrodes
42 and 43 whpthtandidgspgneion o3 €orinbch i desdgmedcto dfgaghomith ra Riogk 4,
of the cartridge holder of the printing apparatus. A sem conductor storage
devi ce 44 isOattherHgidninchepprssesnd §pdealding mauwdring dadodétaeh hegrofy
device 6 or 34. The sem conductor storage device 44 can be accessed by the
cartridge hbPgeinbf CRREr b9t 2RgoRppRrafastyidde mokeriabhddaPrinting of
the nmenory device 6 or 34 and the contact 40, so that information relating
to ink or inRPRAFfFP8ge can be stored in or read out fromthe storage
device 44. The nenpty _device,6 is provided with .a substrate, a plurality

| hare: #n pate

of electrode term - 3R I FTENRETERATEOREVIESE of Sy BOBRLY GPVASS The
| ectrode t ] 43 . d f t f the

substrate and The ot arsydtid FiEbhaP e AR5 eaBBhar RAG P P SR ace

of the bst . qﬁgﬁﬁﬁFt . icandyet eyi.ce; i. :

chi p, i:u Ziggggeghgn t he é%f”%?ﬂ? g? ?%eféd%éﬁﬁgggng#hgsi%%fﬁgyﬁ%ggﬁ

\Qhwﬁn the memprit gleyire@pketabaghachd 8ebBRaidtLaddA 8F il 298 110 & BB

to the ink cartridge 1 or 20. Thus, the first side shown in Fig.
3A is seen on the surface. The first side is formed with

electrodes 42 and 43 which are designed to connect to a contact
40, shown in Fig. 4, of the cartridge holder of the printing
apparatus. A semiconductor storage device 44 is attached onthe
second side, i.e., rear side of the memory device 6 or 34. The
semiconductor storage device 44 can be accessed by the cartridge
holder of the printing apparatus via the electrode 42 and 43 of
the memory device 6 or 34 and the contact 40, so that information
relating to ink or ink cartridge can be stored in or read out
from the storage device 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



there is no possibility that a user may cause damage even though he drops
the ink cartridge 1 on a floor. The sem conductor storage device 44 is
formed of an electrically rewitable nmenory such as a nonvolatile nenory
such as, for exanple, EEPROM Wen the ink cartridge 1 or 20 is shipped
froma manufacturing factory, data related to ink or to the i @28 EEBt@Adge
1 or 20 is previously witten on the sem conductor storage device 44. The
previously witten data may be, for exanple, a serial nunber for
specifying the cartridge 1 or 20, volune of ink contained in the ink
cartridge 1 BReD® 15 apdoers B ikl édatoa argemaererdudshdrBagRRyen though
manuf acturer_of .ink or the ink cartridge 1 or_ 20. The sem conduct or
storage devi® dEAPF sthe iy srHaidgan spraa Whk?¥ a vol une of ink consuned
by a user can be itten,on. Fig. 4 shows a cross sectiagnal view of the

bl ack ink cartridye® ISHREPIBHIYD TPRECRrITHGE 3¢ df ERETSA REi AP
bty noeal restt Prahfy RBREIR 1 amindey pult i Ay o1 d Speivr Phhed
posit1on of 40¢ £0EI LR8G5, ARMED Wi SIS T0 A gseru ety te ik
(1 s Cor!Eh8Eoh it Ul el PORTU G ML LI DR B0
o orc! 0 S DB 0 AP IS DENIMD Nl S PR, o
2004 semiconductor storage device 44. The previously written data

may be, for example, a serial number for specifying the cartridge

1 or 20, volume of ink contained in the ink cartridge 1 or 20,

and data related to a trademark indicating a manufacturer of ink

or the ink cartridge 1 or 20. The semiconductor storage device

44 is formed to have an area where a volume of ink consumed by

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
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removed fromthe ink supply port 4. Wen the ink supply needle 52 is
inserted in the ink supply port 4, the ink supply needle 52 forns a

seal ing connection with a packing nenber 61 fitted in the ink supply port
4; which will be described hereinbelow Fig. 5 shows an enl arged cross
sectional view of the ink supply port 4 and a val ve nechani s@&FEBN
therein. The packing nmenber 61 is press-fitted in the ink supply port 4.
The packing nenber 61 defines a hole substantially at a center thereof,
allow ng the ink supply needle 52 to pass therethrough, shown in Fig. 4.
The packi ng H@WBEPdGEr?%1ﬁﬁﬁén5f5%mpbYa§vﬂb4ﬁat@hﬁaﬁﬂéuéhk-%Epalyubbﬁﬂﬁ
material inclLyding,a silicon rubber, a chloroprene rubber, a butyl rubber,
a et hyl ene-bgob§l%ﬁﬁﬁ¥?ﬁﬂxﬁﬁ thenipki FAPPLYDBRFL Bndhgnilak SuRpdky HRAS al |

The hol e of E?e 8acking mepber 61 has a tapered portion 62 which tapers
out 10 gui de PhEOTTR &PV IR EHINSSE iGm PHED G PREIHET PR U5 iicFes

VAl ve mechant ntRACHIRESVERGE body Ka i Mt ReaoT R 1R TR R por ¢

4 Dbet th k he .i . 60.; Th

65 15 alvays ur o 9ert i 3 PRLrEORa P g TR S R S TR
[ 64. T h I d [ f

el i ng conneclTok EPhS Yarta Bory €8 e ReRTE SR R helily ey ¢ oo

agai nst the paskhhghehid£€10fs 1R HUA iM%t eP4nl nORGR é&ﬁp%?oﬁp@.y Yt

4, when the 1nk supply needle 5 is inserted in the inks l'y port 4. 12

2 6 FEB 2Wl packing member 61 defines a hole substantially at a center
thereof, allowing the ink supply needle 52 to pass therethrough,
shown in Fig. 4.

The packing member 61 is made of an elastic material such
as a rubber material including a silicon rubber, a chloroprene
rubber, 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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The length of the electrode termnals 42 and 43 of the nenory device 6
along the direction of insertion of the ink supply needle 52 into the
packi ng nmenber 61 is designed to be |longer than the nmaxi mnum | ength of

entry of the ink supply needle 52 into the ink supply port 4 fﬁﬁ@E%EF \
packi ng nenber 61, subtracted by a length that the ink supply I FE

pushed back by a resilient force of the spring 64 as a reactive force
t hereof generated by urging the valve body 65. The -term nal el ectrodes

are arranged on 't Q,ﬁes#gﬁg&ﬁt gfoghghglggg% ed{%;—“ﬁfﬁl%,é \?\%?haplfiieﬂ %&1% e

the electrode termna tart "to connéct el éctrica

nber 40 of h b : ' : ' t i.nk
Cupply need SR RS T TPRASLHE AR 04 ArERes R € Rhdfhuiicn,
t he | th lkect ] t -l ] [ ' f
he i nk suppls ~oncedre 600 e Theraad e 0 S BER1RRBa L MR O

that the inkhr3upphy rrfé?ﬁ.‘i{'lu‘?n i’é{l?{:h ehE}:QO(#f]?RQOm QQB%%%@SQ%n €

val ve body 65 agal nst e resilrent force e sprin erring back

to Fig. 4, whga {he ém@fﬁrﬁdﬂ@qeﬁ%orbﬁg%gg?ﬁﬁgﬂgggem %qr,téhgggaggé&i%y 70

and a lever 71 is pushed ‘down, t supply need

penetrates tBel SLgth AhaTRERENink/ sABBl Y Meddi 1Bk SHRR ¥alR My 4 rddeMedihe
tip of the ink supply needle 52 urgeS the valve body 65 to ‘open agal nst

the resilieniforterée e IIiNY 0% H4h $eakhalel Forédk HhamliehROrREEQMRS

held in communication with the printhead 50. The nenory device 6 connects
to a control wegiihg théatdege bbdyhes priTHd -ReraRRal ot rdidls §REVMk #dhdde

drawi ngs, via the contact 40 forned at the 13 2 8 FEB 204
on the substrate of the memory device 6 in a position where the
electrode terminals start to connect electrically with the
contact member 40 of the printing apparatus when the tip end
portion of the ink supply needle 52 comes into contact with the
valve body 65. In addition, the length of the electrode
terminals along the direction of insertion of the ink supply
needle 52 into the packing member is longer than the length that

the ink supply needle 52 slides into the housing while pushing

the valve body 65 against the resilient force of the spring 64.

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 priﬁting apparatus,

not shown in the drawings, via the contact 40 formed at the
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cartridge holder 70 in this enbodinent. The contact 40 has resiliency in
the vertical direction with respect '"to the insertion direction of the ink
supply needl e 52. The nmenory device 6 according to the present enbodi nent
is mounted on a side wall which is substantially in parallel wgh #i$
insertion direction of the ink supply needle 52. Therefore, ﬁﬂ‘the
el ectrodes 42 and 43 of the nenory device 6 slightly larger than the size
necessary to contact with the contact 40, the electrode terminals 42 and
43 of the nenory device 6 can ensure the connection with the contact 40 of
the carri agecsitridgarbbrder b0 imethlisteamesd hmémeenThbeconkacar4dildge 1
and the cartridge holder 70 of the printing apparatus. Furthernore, by
forming therefétienae ¥%rhﬁ©avezml¢&ﬂeﬂlﬁ@¢§A¢mnwﬁnhaﬂaﬁnycwh¢0|mbertlon
direction of .the ink supply needle 52, the electrode terminals 42 and 43
of the nenDrynﬂéﬁFé%HGdééﬂcﬁh%®r%ft?ﬁﬁcbmhe%mpmﬁvknﬂad&§152the contact 40 of
the cartridge 1 regardless of the insertion direction of the ink supply
needle 52. It is ¢ MY ViR 6 AERErdiagviectse pIPIeREt EBbosdmento
are placed such thgéﬂ%he con act 40 forns an electric_contact wth the

el ectrodes 42° 3" ?naiﬁé Fretforly ¥ BeGh e §uBRFgnthehlY He PakaLiphfy-th

dle 52 th nb
mnd ink s EhE tadial feet H&“Séﬁpﬁ%%rl%@bsw H&%ﬁ%%ﬁaa% SWPER 1 he
af or e- descr'ngfo%nrl'ﬂt gel%Eﬁrga %ttdqg mor c?éxpr ysq.%_\“h%ﬁ.érd on

can be read olut nean e |n cartrl |s appropriate

E)B? \‘;\E;L" ![ ﬂgfﬁﬁgggle:EEhBang1theb§9_§‘ésﬁe&3§s§£9r@(geccgpcvdcctew&%hcéﬂeOégﬁ‘tepﬂ: @ad
the electrode terminals 42 and 43 of the memory device 6 can ensure
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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el ectric connection between the el ectrodes 42 and 43 and the contact 40 is
formed. 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 holder 70 by the fact that the
data can be read out fromthe storage device 44, there is no 2BuFER 2W0hat
the printing apparatus starts printing operation when ink is not provided
to printhead 50. Thus, damage to the printhead 50 can be prevented. Wth
this structure, the printhead 50 can be prevented from _sucking air when
the ink cartFiUe i€ ICHACHY SFEEER - hfo GHesd rogest Ad é&ﬁtﬂgdaﬁdh%m%er
70. This factlﬁ%eveqﬁf wast e of. a Iﬁrge anmount of ,ink for recoyering the
operation of ¥HED i HeaF BT ed-haf DRI LR Gi r EYeRhéh R HRFQITHEHEXD 50 sucks

i bubbl n .__t.he .i nk A is f d iti
o1 DU RG] e o8 0K SHPL RO oL OhTE 2 BopOELL | on
(he ik cor i dgtad, andoliehek e AP, AOSLULR P pEhoks
is inserteddm tthféecéﬂﬁﬁll:l'ﬁg'%l t704b¥TtQH§ £ aRe FEEF O Ne Elg‘éhcc?ar@ il §F?§g?

inthe vicinity of the supply por which 1's forned on one wa

the ink cardyd ddeonl tie AR deeirivied als a iRl ifsel a%%b%ni:haesithéon-
Therefore, the electric connection between the el ectrodes 42 and 43 of the

nmenory devi g ihtaingy tdperdacts tAQtsS priisiiedy Wodieuwtionchaeai Rakt B8 not

position of the nenory device 6 even when the carriage 51 traverses and

gener at es shatawnigledl S o2BFEBPRNO4d 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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When the printing operation is started and ink is consuned by the
printhead 50, that is, when printhead 50 ejects ink droplets, under this
condition, the control unit such as a mcro conputer, not shown in the
drawi ngs, counts ejected ink droplets to calculate the annunhépksgqﬁﬁyned
ink. The control unit wites the anount of consuned ink on t

sem conduct or storage device 44 of the nenory device 6 via the contact 40.
It is preferable for the printing apparatus to apply a variety of ink

trid i i i.f.f f i nting. nedi i d
Lo cnable a high preRCeh el ot nb S ek ad YOR s rePEAT eorartl oF Coes St
i Fig. 5, i dictyi et [ : I d 0. i t
1 use. Che X vt Ba R R, EnRReLE | MRghOBrBBRLEATE R LR
spring 64 tOdQ:b?S_%ttsheuhdi‘L‘r SHIR| ¥on@Pt Lot tﬂ@'&%ﬁ?&‘?l ﬁviecnﬁﬁ\@f?rllg Qq'?(icg\:l%

0 I nk does

cartridge 1 or is detached fromthe carriage 5 for exchange,

not |eak andcotpdesir,albe sticvnand thiablt 851 fgs NAoBRiseE jddgad Rk KChahes: £0
or 23 to 27. The length of the term nal along the direction of insertion

of the ink stpptaloebte thetanddrr paddmgm@iak. anthd 8bRt 531 dnitalve seat
is longer than the maxi mum | ength of entry of the ink supply needle into

sai d i nk supphg poounfrofmaaishmesl Vakseatthe ediianiddtoy stbeagehidhiaie t he
ink supply needle is pushed back by a resilient force of said elastic
menber as a A8affi kbef demoryt Hevéok §ewmenatbed bynbagtnglsai d val ve body. 16
"t'S FEB 2004 AS the sem conductor storage device 44 stores information
T 1s 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.

Thelengthoftheterminalalongthedirectionofinsertion
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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relating to the anount of the consunmed ink, the anount of the ink
remaining in the ink chanber 60 or 23 to 27 can be cal cul ated, even when
the ink cartridge | or 20 is detached once and renounted on the ink
carriage 51. Thus, an ink end or near end condition of the ink, :‘ekaﬁééiﬁﬂe 1
can readily be detected. Fig. 6 shows another enbodi nent of an ?

cartridge according to the present invention. The cartridge 101 incl udes

a porous nmenber 80 and a filter 171 in the ink chanber 60, or 23 to 27.

The filter 171 is posj,tioned between the ink chanber and the ink supp
port 4 and has a fIAt-SHESEISREIEREE o QA &R ASVaCrrt £ SHOREE WHAarTAId o

nmb . b, h |l whi ch, i
Gl or hantSIRSARS 7B pRBealFBNE b vt e iy iERL iRz a8 SoPRe 4h ishihead
50 but | ; : L, i 0 foll
capillary foreh up shind St e nifh HBIRE o0 I ob ot Bp FRAUIRRE

nmenber 80 apgean@idetnkhafk EQ?tEEQ@Eil\/ rpﬂ??§t§eece9%%g@1§&ga éféo]lfounted

printhead 50. The filter 171 nay be™a plate-I'1Tke ne or e a porous

material or 3nMeR8 Wk JdrdiagEN81R0IEL$d Z&PlineeRd S #Ra% eh@CARI AU
menber 80 and the filter 171 defines the <capillary force thereof. In other

words, the capi kharinkoraetrotigehe panhodsadelpPere8Qectadtéde filter 171 can
be controlled by selecting an appropriate pore size or nmesh size. A cover

menber 3 of the inkKigar6r Etgesl8iotBef oempodiméht afram ok teartrirkjeudi ng a
plurality of protruding portions 72, each of which are spaced apart from
each ot her bycgopdadgtee iheeyreFea8EERZO0A odi st Theeca O e ¢ 00 hizseludes
protrudi ng portions 72, a space is
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 porcus 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 alsoc 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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defined in the ink chanmber 60 between the porous nenber 80 and the cover
menber 3 or 22. A part of the ink supply port 4 is fornmed to protrude

i nside the ink chanber 60, or 23 to 27. Therefore, the porous nmenber 80 is
hi ghly. conpressed in the vicinity of the ink supply port 4 t? g@@ﬁé@uthe
pore size so that the capillary force of the porous nenber 80 B

greater in the vicinity of the ink supply port 4 than other parts of the
por ous nenber 80. The cover nmenber 3 or 22 has an ink injecting hole 73 or

74 and iy 5 .76 ' i s desi d be o h I
amoront ai . OHGeioA s S She <k, SRARENSN RO Aopde 1< PaBPBFSL hE.

nmb h o tri ,Jh nber 3 . h fine,
i ndi ng.or o0ua S3°honmact gk RESbbE B Spevevar HiF eRPrcRanar R hard 7o
Th [ I ' j [ I I filmb f.th
ik car 1 dogrowiy Ch T To8E TaE P el PRETREY: Blieohko ity uatd Sopen

tothe exterfgimednthopioiaadhenside the MiR LimyEr 01 41593 Fedo /B I a
de the 0

per spective view show hg an upper Ssi 0 cover nenber the col or

i nk cartri dgeheddLo£oy eEhE8EFBLEUS 2RSSy f 8 HE1 OT POYEBy & NG ke air
hole 76 to air releasing holes 180. The air releasi'ng holes 180 are

previously seatenitpyMthel Mhibeippayuserefs therédikcs ahlel heige s iWRi £6 tudd be
described in the follow ng, but beconme open to the external air when the
filmis renovied dapllisery I8 ofEBh2 Vot onks infenibdrr @dubedomnas ogtdgtdniin
chanber of the ink cartridge

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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as will be described in the followng. First, the ink supply port 4 is
sealed by a f ilm Then, a hollow ink introducing tube, not shown in the
drawi ngs, 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 tinme, the ink ﬁgaﬁﬁﬁr
60 or 23 to 27 is under a low pressure or a vacuum pressure akd F IS
introduced fromthe 1ink introducing tube under this condition. As the ink
chanber 60 or 23 to 27 is maintained under the |ow pressure condition,

i.e., air is renoved, fromthe . ink suppl port 4 or the porqus nmenber 80,
ink can be introdugglﬁ JésntLP%EPguc?ﬂtJdP{)%gh?rﬂw}%ﬁaﬁ‘B}éﬁ*r6’5 e 28K R g9

littl i dual ..@akk., T lLe.of th 0 filled
oL A e TS Mok, f ety o, Temhor 80 pEcole LUl
tivel ter i J i i_nt he . i_nk. ch 60. 2 t
SSPeELl el VpoBbL £ BLLSONSID 4! il YR LA RORRS .5 e
d t i 3:1.0: Lk . ; fil
decorpress  Hexl loghamene b lnd 360 gy Ll PEERE g ThEtng B T

the ink chanbero8079; 234t® @Jcﬁﬁﬂr@u@biserﬁns%rrted-r&?l fthle”ﬁ% R5182% 3y a
of the f1

tongue part 8la or 82a for easily renoving a part m 81 or 8

when it is uged. Abehigkiaertthddenk Mamd2r §0SbE PFEEcas7 A Phaddeta 10w
ink cartridge may be packaged in a sealed filmbag having a high air

i mper meabi | | byeesthea dacoapuen etk bhdanthé fimete ssarsodud® L £ Bokr B eaMd
Before using the ink cartridge 1 or 21 thus constructed, a part of the
film81l or 82nksipntmodediby pubki ngdehethdagoengation.

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 film 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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8la or 82a to open the air releasing hole 79 or 180. Therefore, the ink
chanber 60 or 23 to 27 becones open to the anbient air via a capillary
having high fluid resistance fornmed by the snmall groove 77 or 78 and the
film8l and 82, respectively. After the ink cartridge 1 or 22 is nounted on
the cartridge holder and the fluid communication with the prigg REBA20BO i s
acconpl i shed, 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 ! . i d d |y ink
to the printhead S0 AEE Sfeally EReFROR E2rEHAEE Bty Al VR R AOE HBCEETY he

i nk trid L 5 ;al ilient f f th
e (R EREO S Pl o Sl s

i Jpap - i
menber 61. Tﬁé?efo?g? ézen mheﬁet %E?%§§¥§¥%¥f§%£8”§ﬁ§% g%éisj%gﬁggﬁgg’f?om

the carriagethefDik ciRR@d ooz daffgrent, BhehNkof Phe PP 5 1 -NK
does not leak fromthe i nk chanmber 60, ande undesi SBI eoaf)t?ean lﬂ}giaélg do

not enter theiarkcappplyrypetiy hEyht FRETPesikRahbe R58f&d 'bgdtl?éTQﬁQhﬂent 1
the ink does not I|eak fromthe ink supply port 4 even when the sealing

connecti on ¢eteren’T her vza vendretriber £ Him 881 drie geaCkidupamriikeni vl becones

| oose, because the ink is retained by the porous nenber 80 in the ink
chamber 60 or 23 tRftar ghe bhlocked riyigehk ofri 22 e MFinbed iongt RO cArt riBBe200%
a high capillary force. The ink is retained in the ink chanmber 60 or 23 to
27 by the fIRPHeEARd e Bfuidecouminicatiartwidh 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 thJe ink cartridge
1l 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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pérforned by the fine groove 77 or 78 and the film 81 and 82,
respectively. In one arrangenent of the enbodi nent, the packing nenber 61
may have a slit aperture therein at the ink chanmber 60 or 23 to 27 side

t hereof, which slit can be opened by the insertion of the inggggqa%ég“
needl e 52 and can retain the ink by generating a capillary f t he

I nk supply needle 52 is renoved. In such arrangenent, the valve nenber 65
may not be necessary. Thus, the structure of the ink cartridge can be

further si Wéiﬁwgﬁﬁéﬁgﬁcg ?gfgg?nﬁe ql%r%{oriszge# inze'?d ii% Eﬁégjénldpg)]}afnﬁgrf I ne

conmmuni cati on lent air viathe capiftTary génera

groove 77 orgd&angd tdae ofi prhﬁ%e a{ﬁ:ﬁrers%_%r{%%téevgkythgvmlfﬂgry actiiohhe

i nk can al so be prevent ed. e nmenory device can y store

i nformation peredinedtiy it MG QJodd &7 B 78CERENERG £ he TdHg ghamber
60 or 23 to 27. J Fig. 9 is a cross-sectional view showng still another
exanpl e of arespbotiveny.according to the present invention. In the

present enbodi nent, the ink chanber 60 of an ink cartridge 201 nay be
separated i nto an Imlorzharirengéfanandf acioampelipmen, €608 pycial i idenbieen

wal | 83 whose bottom portion is formed wwth a communication hole 83a for
communi cat i ngl tey ihalvec hasbiet fiarturdd thidre ihoam chaniee ch@hbeTheo ioxk 23
cartridge 201 accommpdates a porous nenber 84 in the foam chanber 60b. The
filter 171, ¥Pe2] iddejtdanans hethd chl s20 tFEBnZb&Mog8ned bl tie dinsertlien?s
are provided in_the foam chanber 60Db.
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 film 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. In
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

21



The ink chanber 60a serves as ink storage. The ink cartridge thus
constructed can performthe sane operation as that of the ink cartridge in
t he enbodi nents descri bed above. Furthernore, although the porous nenber 80
or 84 prevents ink fromleaking because of its capillary force in the
foregoi ng enbodi nents, another ink cartridge which includes 2Bl

filter 171, w thout enploying any porous nenber, can also prevent | eakage,
to a certain extent, of the ink caused by the weakness of the sealing

ti b t 5 and t. ' nber. . The i nk
be i ntroduced T nEact RE®) Ak QT i udF O 0 obhas. ERROTTTL Sy Ok &
filli rheN@Ni ' | 52.,. Th
necdl e port 1 Gncor EnereReer FTe s thite 18 i PRa o™ R € Kty ok

to open the tMabV@oﬂ?U@@ét@@-cérﬁ‘g%rfto% LRk §§r§érép(§:%%6€i§>an;§%y€ﬂ§9'ofﬂ%%e

sem conduct or storage device 44 the nenory devi ave an area

where the nuithkrcatttigge ©h tRE| bhbOAihdSts NKeSSFIKéd 0ok O 20 can Dbe
witten in order to regulate the nunber of recycling or, in other words,

to prevent the carFaitigerficoos) baitiddACYELasbrds MRMbel ESr Jhereh@nts the
recycled cartridge with a high reliability can be produced. As described

above, an inknkafnon dgekfiog ecaumke jodt itPoapilng appares s a6 Fodidy@ing t he
present invention having a printhead which ejects ink droplets onto a
recor di ng ne€Mbadinentan anktbeppipk neadteidee rodich nond hidds drilg the
printhead, the ink 22 2 8 FEB 2W cartridge includes: a substantially
rect angul ar ﬁbﬁi‘%?ﬁdjl » 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 recycléd. 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
1l 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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containing ink therein, said housing having a first outer wall and a
second outer wall which is substantially perpendicular to said first outer
wal | ; an ink supply port fornmed in said first wall for directing ink in
said housing to the printhead; a valve nechanismarranged in f@ﬂ'd Hﬁb
supply port conprising: a valve seat allow ng the ink supply H-e

pass therethrough; a valve body novable along the axis of said ink supply
port; and an elastic nenber biasing said valve body against said valve
seat, and a cHPEPIYgEeVife1i@es St o4 Nup M MBI QN NEl A NEILG | Al Yyt ed
on said second wal | of said housing and substantizally in parallel
therewi th, s@bfitaBADRY HBYeRREINIshIOMRSS Thd M A kYrof o ﬁdw'a[ﬁ
supply port and said second wall extending in a direction parallel wth a
direction al eng avieeBntiih®ut8K APy iBged %.u'b%ta'n'%_sj_%rltlgdpéf‘é@néfélpléialtﬁe
seat. Ink is supplied fromthe ink chanber of the ink Cartridge to the

printhead ofs&ahe Pidsd iciteapRANALUSHIWMIER SdiH IV o ¥PBbYmeRCE ! &1 ib flikserted
in the ink supply port of the ink cartridge.” "As the nenory device is

attached on wael viald detethengniniedant 4 dg@eoudiing tbstid pRahahlest ; 4 kA 1ve
respect to the insertion direction of the ink supply needle, the electric
connect i on be¢olesmidhearmimyed idewiaca Qﬁktst@ﬂlr}klpmn:t Ebfigeianflgamn exleenal
el ectrode of the printing apparatus can be surely naintai ned regardl ess of
the vari atiseabhliloeridigst ke dekbet peEy nekdliento paskritdgedithbidle apallie ng
apparatus caused by the resilient force of the spring biasing the valve
body toward body pevkbig alembethe2k iz @f BERA20G s WHATY kS rE A NMERnleSastic

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 wher 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 spriﬁg

biasing the valve body toward the packing member.
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1. An ink cartridge for an ink jet printing apparatus having a printhead
which ejects ink droplets onto a recordi ng nmedium and an i nk supply needl e
for introducing ink to the printhead, the ink cartridge conprisi
substantially rectangul ar housing for containing ink therein, Zﬁif&g%&éi ng
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

mechani sm i id.ink supply port conprising: a valve seat
al I owi ng tﬁﬁﬁﬁﬁaggﬂﬁﬂﬁ§ﬁ%g%d|e to pass therethrough; a valve body novabl e
along the axis of said ink supply port; and an elastic nmenber biasing said

val ve body agai nst said valve seat, and a nenory device for storjng

i nformation rellati A§ il cartdamionpadnioist BENNG appssalys NavVindst Pédhepthousi ng
and subst i | I A | J i~ng arranged
in the w‘gmrﬂ]t% Lelcgﬁ anzg? (%Sllédr?k&{st%%g%&gon:g:}n e%ﬁgpasﬁg%?@gc%ﬁﬁwm dgefggt endi ng
bet ween aintroguciveg inkdadha penthead,tthediid catridige coanpdisimgct i on parallel to a

di rection al on i.ch.the ink supply .needle js.insertable in said val ve
ceat . satd mendeyPaRy ettt Ratsiad BisSplnnd Tihari. A foghg

el ect r odendwrigra fisdt SUBITWHICEH @BeOBR] o Walf hith i§ 8UBstaktidly gl sandidigdrei n
said second wall has a ﬁrOJectlon whi ch engages w th a hook of an ink

cart ri dgetoriaidiinst gutef Wallpr i nt i ng apparatus. 2. The ink cartridge according
o el R wher o ; par at : _ L S9€ f
o claim ?ﬁ ﬂogb@ygpﬁfﬂ?ﬁ%dqﬁg%ﬁﬁﬁhﬁualﬁﬁBﬂé%@olﬂk"i‘n e51 Hsn'n![;'ﬂ@ 0

sai d second wall usi ng. e Ink cartridge according to any one
of the pridequintheadt ai ns, wherein said housing is forned with a concave

EATCUREIRA TR, i AR R T i e O

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, and said second wall
extending between a top wall and the first wall and in a direction parallel to a direction
along which the ink supply needle is insertable into said valve seat, said memory
device comprising a substrate and a plurality of electrode terminais arranged on one
surface of said substrate, wherein said second wall has a projection which engages

with a hook of an ink cartridge holder of the printing apparatus.

2. The ink cartridge according to claim 1, wherein said memory device is

disposed on a center line of said second wall of said housing.
3. The ink cartridge according to any one of the preceding claims, wherein

said housing is formed with a concave portion in which said memory device is

accommodated.
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sai d housing conprises a plurality of ink chanbers for different ink, each
chanber conprising an ink supply port, and said nenory device is disposed
substantially at a center of the total width of said plurality of ink
chanbers. 5. The ink cartridge according to any one of the py gibnm;,
clainms, wherein said nenory device conprises a substrate, azgfural Ity of
el ectrode termnals arranged on one surface of said substrate and a
storage devi ce disposed on the other surface of said substrate. 6. The ink
cartridge accordi n% to any one of the preceding clains 1 to 5  wherein

sai d nenory dei celbeils tairidgesacnonding e eny aneoff &g prgedingralaifgl wheiehhged

olectri ot "By fhe dRufh B pRIEIG o b ERAIbA (ot \ifErcAPk, SabcRamber,
t he ink scommbrisimeadirk $pplypert &l saidansmbry daiceissdispoasd substantiakyudtaa

posi tion where the ink supply.peedl e feeds ink, and a storage device
secured dif %[i‘lﬁt%t?éé‘lﬁ"éla@',&s%'cgp@f%&hag"g‘e‘?ﬂaﬂﬁ’er%ommni cating with the
printing apparatus when the ink cartridge is nounted on the printing

apparatus. 7. The ink cartridge according to claim®6, wherein the |ength of
said terninal %l oiffetinke caitiidgs aererdingitasayonerofdhe prreeding daipp. Wheell| e

into said V. j | L1 e i I | AV e ink
suppl y neséaéﬁhl eﬁﬁrg%tggicg clorqﬁ:n %%86’1 é}%gpt)%ﬁ aﬁ? gllr?]ﬂg’g%f %‘}gf&\?gqére@p Ta\rsSaJlg{n %@t ed
by a | engbdhohdatrfadee of skidsubstratenaed hestorage dehied didposkedinn theradkér sustacef or ce
of said Sé'a%c nber as a reactive force thereof generated by urging

sai d val $ubsfiaterhe i nk cartridge according to claim6 or 7, said
termnal, being arranged on said substrate in a position where said
termnal starts to_connect 25 28 FEB Melectri callh/ with the contact menber
of the printind apghednksaridge tassotding hanpepeialihe preceding claims 1 fo 5,

wherein said memory device comprising

a substrate,

an electrode terminal arranged on one surface of said substrate at a position
where said terminal electrically connects to a contact member of the printing
apparatus when the ink supply needle is inserted into said valve seat up to a regular
position where the ink supply needle feeds ink, and

a storage device secured on said substrate, said storage device
communicating with the printing apparatus when the ink cartridge is mounted on the
printing apparatus.

7. The ink cartridge according to claim 6, wherein the length of said
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 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.

8. The ink cartridge according to claim 6 or 7, said terminal, being

arranged on said substrate in a position where said terminal starts to connect
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of the ink supply needle cones into contact with said val ve body. 9. The
ink cartridge according to claim8, wherein the length of said termnal
along the direction of insertion of the ink supply needle into said val ve
seat is longer than the length that the ink supply needle sli gﬁgﬁt aid
housi ng whil e pushing said val ve body against said elastic ne r. The
ink cartridge according to any one of the preceding clainms, wherein said
housi ng conprises a cover plate, said cover plate conprising: a

t hrough- hol e, an el ongated groove which is in fluid conmunication with the
inside of said housing through said through-hole, and a filmcovering the

t f b Al ] - j t. al f A h
sap o gr oos BoTE .l kit FpBiBor Bt fleHARNG aBGarkli e et pAHEGHIT
accor di ngofithe ifkesupply, nexailel comks énte eahtacowiih issidn@hva badyl. i ndri cal packi ng

menber di sposed in said ink supply port for conmunicating an interior of
said housing with the printhead through the ink supply needl e, wherein said

val ve body of spidThal R BEGHRY HECORINY DI 81 WikdelOUR Néhgth At Ofig sai d
cylindrical _packing nenber, and al ways urged by said elastic nenber to
seal sai dtewmahahonggme diseetionef ingertien of the, inksuppik jneedlerinte: $aid) valyp sealtiss,
conpri si ng.; .nthe Mo €4 Is i t tQ,.a.rac J: ium
and an'i renad P e R Undt 852 A0 shBy BRSSP g™ SRCRE R R

sai d i nk pushirtigpsaie valvehody sigaiist aaitlielsdticwndbera second wal |, both the first
wal | and the second wall being outer wall; and an ink supply port forned
insaid first wall for directing ink in said ink 26 2 8 FEB 21114 cont ai ner

to said printhead; The ink cartridge according to any one of the preceding claims, wherein
said housing comprises a cover plate, said cover plate comprising:
a through-hole,
an elongated groove which is in fluid cornmunication with the inside of said
housing through said through-hole, and
a film covering the top of both said through-hole and said groove so that air

flows through said groove and said through-hole into said housing.

11. The ink cartridge according to claim 1, said valve seat comprising a
cylindrical packing member disposed in said ink supply port for communicating an
interior of said housing with the printhead through the ink supply needle, wherein said
valve body of said valve mechanism is disposed at the housing side of said cylindrical
packing member, and always urged by said elastic member to seal said cylindrical
packing member.

12. Anink jet printing apparatus, comprising:
a printhead for ejecting ink droplets onto a recording medium; and
an ink container supplying ink contained therein to said printhead, said ink
container comprising:
a first wall;
a second wall, both the first wall and the second wall being outer wall; and

an ink supply port formed in said first wall for directing ink in said ink
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an ink supply needle for feeding ink fromsaid ink container to said
printhead by being inserted into said ink supply port; a valve nechani sm
arranged in said ink supply port conprising: a valve seat allow ng said ink
supply needle to pass therethrough; a valve body novabl e al ong ap(rjtsam of
said ink supply port; and an el astic nenber biasing said val ve Bo Yy~ agai nst
said valve seat; and a nenory device for storing information relating to

i nk di sposed on said second wall of said container which second wall
extends between a top wall and the first wall and in a direction parallel
to a direction al ongORtAIRer tosair PHKhea®pl y needle is inserted into said

| nk supply port, Sai%sfﬁﬁ%gﬁl d \édf@f&?é@%ﬁﬁ@&% §ésﬁ§ﬁ@£ %ﬁaﬁl@p%oasaicpl urality

of electrode term na arr on one surface o substrate, wherein
sai d second wal | hasprantipzas) ke beiog indert=d iptogaitbimkwiupplygpdmpok of an i nk

cartridge hol der 3jf the printin qe%oarat(ﬁs 13. IAn ink cartridge for an ink
jet printing appgaf Y%H‘%’Bﬁ‘ﬂ}ﬁ%?rﬁ 19 By 'BFW%FP?’BQQIHOHEWSH‘QM i nk supply
port thereof for copwaNecRiat Bfowing sid inkRAPEIYMedtichoPaRS itdragwsudhhr ough an
i nk supply needle; a valve body is disposed at_ an ink chanber side of the

cylindrical packing2 vaedbasyiagahle glangmn axis pt $aid inkosunpl Perka@ndy| i ndri cal
packi ng; and a neno ; | : f i I.sposed on
an external wall oféxfﬁﬁﬁpﬁﬂe@g¥i?ﬁﬁggfgag?gﬁéggﬁga&gﬁﬁﬁgéagggsggég bet ween
a top wall and a boatdmwall and in parallel to an insertion direction of
t he i nk supply need|

e erein sai.d secaon | has. a projection. which
engages wiLh & HOSRTERY dRREE IS slrting BEERGPa tetas ok dRRker hh Sibar ot us.
14. The igdcondvdll sigaicbesmaitien@hich sicohdwhil exidnes Defivédn 4 tofewall gndeans i s
di sposed fQn a wall which is inthe vicinity of the ink supply port. 27
ogFeR21 first wall and in a direction parallel to a direction along which said ink supply needle is

inserted into said ink supply port, said memory device comprising a substrate and a
plurality of electrode terminals arranged on one surface of said substrate, wherein
said second wall has a projection which engages with a hook of an ink cartridge

holder of the printing apparatus.

13. Anink cartridge for an ink jet printing apparatus comprising:

a cylindrical packing in an ink supply port thereof for communicating an ink
chamber with a printhead through an ink supply needle;

a valve body is disposed at an ink chamber side of the cylindrical packing,
and always urged by a spring to seal the cylindrical packing; and
a memory means, having electrodes for connection, disposed on an external wall of
the ink cartridge, which said wall is disposed between a top wall and a bottom wall
and in parallel to an insertion direction of the ink supply needle, wherein said second
wall has a projection which engages with a hook of an ink cartridge holider of the
printing apparatus.

14. The ink cartridge according to claim 13, wherein said memory means is

disposed on a wall which is in the vicinity of the ink supply port.
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15. The ink cartridge according to claim 13 or 14, wherein said nenory
nmeans has a region on which data of ink consunption anmount is stored. 16.
The ink cartridge according to claim 13, 14 or 15, wherein the nenory

neans has a region on which a recycling information of the inkogaFEBiXBIe is
stored. 17. The ink cartridge according to any one of the preceding clains
13 to 16, wherein said nenory neans has one surface formng a front
surface on which the electrodes for external connection are formed and a
rear surface on which a sem conductor storage nmeans is instal]led. 18. The
ink cartridge d&colbiengk taartsidge arnsording tie gigiec diatgl4| whenein saidomemory

wherein I - [Me iq Lnk : ast in the

Vi Ci ni tyarggglgsg% %%f@éohﬁv&-@&yq%g #Eneksgénr%uh{agrﬁtoﬁ% ge gbsg%?'iﬁ ng to any one of
the preceding clains 13 to 18, wherein a porous nenber is housed in said

i nk chanmber and.a filter is . provided. upstreamof,said valve hody. 20. The
ink cartridge g@co&h?dﬁk F%ﬁﬁ : Bﬁ@faﬁgttﬁéli‘i%%d{‘hgrégaWﬁEr%%H]%xﬁﬁéw

wher ei n ?m@@ﬁ@ﬁa@baé%oﬁ oh wifié bmgcﬂnng'nﬁ&rm%rntof%nbﬁ@dérmage asRer is

formed with an air hole which cormmunicates with anbient arr through fine
grooves forned in the surface of the cover plate. 21. An ink cartridge for

an ink jet printin : i i i I | e
connoott ng Lo tHe arENRR kAR aaling P ahDbndEihe Afbealiil AURR 16 B E
t he i nk cahéreindgaid anegmions megnsahdsooise sgrided formmigg anfrontksurfagetmr wbichttae ni ng
ink therei,n;, apn ink s I ort formed in a wall, of said housin 0

Lommni ca‘l?lFﬁtéo : gor ie#'%?’ﬁia oipp harleh:gormq%laﬁgaa 'EF‘W:) lejahlgnigWE'Céuﬁpl y

needl e, tddmichldfdiBidtyradesréshs Behdtailddiserted along a direction into the
i nk supply port; 28 2 8 FEB 2004 a reseal structure, at |east a part of

which is disposed in a region of said ink
18. The ink cartridge according to any one of the preceding claims 13 to 17,

wherein a porous member is housed in said ink chamber at least in the vicinity of said
valve body.

19. The ink cartridge according to any one of the preceding claims 13 to 18,
wherein a porous member is housed in said ink chamber and a filter is provided
upstream of said valve body.

20. The ink cartridge according to any one of the preceding claims 13 to 19,
wherein a cover plate for sealing an upper part of said ink chamber is formed with an
air hole which communicates with ambient air through fine grooves formed in the

surface of the cover plate.

21. Anink cartridge for an ink jet printing apparatus having a print head, an
ink supply needle connecting to the print head, and an ink cartridge holder having a
hook, the ink cartridge comprising:

a housing defining an ink chamber containing ink therein;

an ink supply port formed in a wall of said housing for communicating said
ink chamber with the printhead through the ink supply needie, the ink supply needle

being inserted along a direction into the ink supply port;
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supply port; a nenory device nmounted on a wall of said housing for storing
information about the ink contained in said ink chanber; and a projection
extending away fromsaid wall of said housing on which said nenory device
is mounted, said projection engaging with the hook of the inkzhgrggrhﬂge
hol der when the ink cartridge is nounted on the ink cartridge r. 22.
The ink cartridge according to claim2l1l, wherein said nenory device |ies
essentially in a plane parallel to the centerline of said ink supply port.
23. The ink cartridge according to claim21l, wherein said reseal structure
conpri sing a c ireskal stiuctues kit iepstra part ohivhishpgpidisposed int Aeegion of said ink
communi cating an, ink chanber with a print head through an ink supply
needl e, a’?ﬂ?pg' W've body disposed at an ink chanber side of the

cylindrical packimgmofndedtd@ysuntéded Dwal of SAIK ReLsing ff &toringeinfyrination i cal
packi ng. e%bgout the ink contained in said ink chamber; and
a projection extending away from said wall of said housing on which said
memory device is mounted, said projection engaging with the hook of the ink

cartridge holder when the ink cartridge is mounted on the ink cartridge holder.

22. The ink cartridge according to claim 21, wherein said memory device lies
essentially in a plane parallel to the centerline of said ink supply port.

23. The ink cariridge according to claim 21, wherein said reseal structure
comprising a cylindrical packing in an ink supply port thereof for communicating an
ink chamber with a print head through an ink supply needle, and a valve body
disposed at an ink chamber side of the cylindrical packing, and always urged by a
spring to seal the cylindrical packing.
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