sXyz{e3e = <6T INK-JET PRI NTI NG APPARATUS AND Thi s patent
application clains priority based on Japanese p@@@ mm@%@um@gtions
H10- 320113 filed on Novenber 11, 1998, H11-22 August 12,
1999 and H11-56676 filed on March 4, 1999, the cont@f%¥" of which are

i ncorporated herein by reference. BACKGROUND OF THE I NVENTION 10 1. Field
of the Invention THEKpJBEcRRINEINGt ABRARATHE cANPoINKpEARTRAYCEppar at us for
ejecting ink on a printing nediumfroma print head supplied with 15 ink
through a tapered ink supply needle, and nore particularly to an ink

cartridge and ﬂltsnpaegael xpﬁmse&sﬁn@yam g tgehed wséaeo@rmsamse
apparatus. 2. scription of "the Related Art 20 Typically, an ink cartridge

having a gge%% g1 Qe 50y] dyRg-BBk11s aneectsd figvamperntiiheatbof, a
printing apparatu for ej'ecting ink on a printing nediumfrom nozzle

aper tuge ‘Pifllt '29 gRRioNE 1 headon TN Ak, NP 8PP AEMS s 76 Iallleaohnkasetppl y
needl e 25 1n the ink supply channel to supply ink to the print head. Wen

the ink cartrigge, i $hEOUAbREeRPst BE PihIEH N rapPRi@dtisord ted hblerewn riy
supply needle is inserted into the ink supply port of the ink cartridge so

that ink L$fleene@uced to the print head. 2 When the ink cartridge

i ncl udes a porous nenber within its ink chanber for absorbing ink, the ink
chanber is depressurized by the porous nmenber. Therefore, the ink cartridge
needs to be 5 sealed not to suck undesired air or bubbles in the ink
chanmber. Fig. 27 is a cross SBACKGREUNEI 6w DHEaDNVENTPON of an ink
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1. Field of the Invention

The present invention relates to a printing apparatus for

ejecting ink on a printing medium from a print head.supplied with

15 ink through a tapered ink supply needle, and more particularly
to an ink cartridge and an ink supply system removably attached

to the printing apparatus.

2. Description of the Related Art

20

Typically, an ink cartridge having a supply port for
'\ providing ink is connected to a print head of a printing apparatus
for ejecting ink on a printing medium from nozzle aperture of the
print head. The printing apparatus has a hollow ink supply needle
25 in the ink supply channel to supply ink to the print head. 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 so that ink is introduced to the print head.
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cartridge and an ink supply channel. The ink cartridge 112 has an ink
‘supply port 114 and a packi ng menber 120, contained in the 10 ink supply
port 114 and fitting with an ink supply needle 118 which is connected to a
print head 116 . The ink supply port 114 is sealed with a sealing film not
shown in the drawi ngs, prior to use. Wen the ink supply needle 118 is
inserted in the ink supply port 114 and fitted in the packing nenber 120,
the ink supply needle 118 15 penetrates the sealing film Ink is. then

provi ded to theWpernthaektk £retyilgdgendnraRrd §§@|ﬁp%ffe@f—§ W%HBIPnJKtS

cartridge 112 is sealed by fitting the ink supply nee 118 with
packi ng né@ﬂfe?hﬁwberzéo’%h%k?\s‘?]h‘%“?%kl%r tthed@é‘ﬁl‘i%aﬁ“?e?eh% ?P]fef%sl’hlfh%ed

printing ratus with ink |ef the ein, he seal in h
needl e 11@nggﬁ Pﬂeoﬁﬁcﬂ?mﬁeﬁe Yey S ATEC2T h %sﬁ %8 ? ink

| eaks ron1t nk. s 4 | tens 1he éﬁgmggpply
port 1 4.5 r?\gahlg’t ﬁg % r o ]f%g a|aln %%&?’??ﬁd%g génnot renove the
i nk cartrldge until ink in the ink cartridge is conpletely used up. The
user cannot repeatedly exchange a plurality of ink cartridges with his

choice while inkgjis syikh 56&%@@%&:@&@&\1 RK SAIJE bfigexamp3 < THEr &nhask been
provided an ink cartridge as disclosed, for exanple, in US patent No. 5,

777, 646, <£E¥Hﬂﬂag%naﬁha§ﬁ'9nﬁ|éﬁ |cHéHﬂ€ﬂj atrhaniepreshpgrotiganiinkhssippl y
port and bal | dably received in the ink supply port which is always

urged agala@ﬁ&nkhﬁuﬁiwwértc 1814 andahl pdyk Bng preéntger A20i phnsappled chapinel of
the conventional ink cartridge described above is opened by urging the bal
wi t h a0 holilmesiupll sty 1l needief of tihg wirimannigikappapayuseadbs 1ili§ewihgh
cartridge 10 is nounted on the apparatus. The ink supply channel of the ink
cartri dge iisscohnsededtiena phre niyoheadvlilbk snlppliylkne@mlpgy portehbd d@ $edhed
elastic slit wall because of the elastic force of the spring which al ways
urges the widli asgailiqg £ hémelngdt Bhowniin wae|dxswings i RKi8HpH #Sor tWhen
Therefore, ink does not |leak fromthe ink supply 15 port and_air or bybble
does not éﬁﬁEﬁnkhéupﬁst%ﬁﬁﬂ¥e;ﬁﬂ& lSTh§S€§ﬁ€§n%P1ﬁﬂﬁ HQﬁkSHQPQWiBSE

however, has a drawback that the structure of the i.n EE§¥_$O ﬁ 5
conpl i cat @k i§56%h iPnthe goagkingHaeeper & 2¢ nEfo iR F’P of°t %e' hk

cartrigge is 20 deteriorate
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Japanese pllc i.on_No. i NOTRaP 9-PBNREL. 195 A
rubber spo Séd |ﬁ ﬁﬁg fgiFﬁﬁgé%% ﬁgp%g¥t gﬁﬁ §ﬁ ? mﬁfchgls ur ged
agai nst t e | PLhiP% 'n%eﬂa%olllledwflwrtae akkghgmber
to a prlnﬁ' %’5?% gél %dﬁnéﬂélﬁﬁ means. The ball is Erge %
the cylindgd dﬁg qgnpectlng neans to nove away fromthe packi ng nenber

agai nst the astic force of the spring. 4 The ink cartridge illustrated

in Fig. 28 has a packing nenber 134 disposed in the ink supply port 132 and
a ball 136 abutting against the packing nmenber 134 by neans of an elastic 5
force20f a spri mheB&hd nidthecaotwiedde onkd ismkrenoted dijeoshiohe PRiFE{nNI 28,
the packing nmenber 134 serves as a valve seat sealing the ink supply port
132 with tdmpaamestitth rgdns,efandhere ival the3eegdings 04sthe ink supply

needle 118 with the packing member 120 is released.- The result
is that ink leaks from the ink supply port 114 or air or bubble
enters the ink supply port 114. It means that a user of the ink
25 cartridge cannot remove the ink cartridge until ink in the ink
cartridge is completely used up. The user cannot repeatedly
exchange a plurality of ink cartridges with his choice while ink

ig still remained in the ink cartridge.



10 a val ve body closing the ink supply port 132 in cooperation with the
packi ng nmenber 134. However, the relatige position between the ball 136 and
the spring 138 is unstable. This may calise an undesirabl e i nsufficient
sealing by the ball 136 with the packing nmenber 134. Furthernore, the
connecting nmeans needs to have a 15 |arge contact area to_sufficiently urge
the ball 136 agahast hde belespirovidedeanfinheagpriidge ¢ﬁéibe‘?f‘61‘%s,e‘§héf°r
connecting neans does not easily inserted in the packing nmenber. 134.

Fur t her noesampéeaube Ushpabant NM36 5i g 74l R4 ps %@@éﬂgtdﬂh?gaFﬁécpﬁ%kFﬁﬁdﬁenber

134 by the spring, the through hole of the cki ng nmenper ,1 A e
expanded. £PrMedi 3t dRBaERaREBgedfis2BetHsTR lawlgét?é‘gg)% qaﬁigluf%%'llg?ag)nl&

connecti on between the bal| 136 and the~packin nh THE
| NVENTI ONcesefHedpia lPI?v%‘ﬁIPPJgIﬁ Rﬁg wﬁa&ﬁi g\ﬂqe&ﬁyg% u%ﬁédf% egoi n}hg:
probl ems or drawbacks ac anyi ng_t.he conventional sealing structure of
the cohveRtPERAF ?ﬁ%icﬁﬁﬁﬁr% e f%%?e 6re, it is an object of the present
invention to provide an ink cartridge S and an ink supply systemfor an
ink jet type printing apparatus capable of closing an ink supply channel

assuredly, suffipgieni %uﬁ%@_!} Idhan$ieA0b fMewat @nYRnithSnRIll Rk G AafRardials
and capabl e of opening t ink supply channel to allowink to snoothly f

low to 5 aeEEEEBeQQQQOWQe@s'prﬁeﬂob9tﬁQgQﬁgtbﬁepbaDIUmgtﬁp$amdﬁ¥mw_ﬂmbther
object of the present invention is to provide an ink-jet type printing
appar at us ggaph 9y headsechri BkeCprint 866. apPaiieuabaiven of verimwbj et bdge be
achi eved by comnbi nations of the features recited in independent clains of
the pi@senk apgphteadt banthOepspaentus| aiTie deki sepplyt bbanagtanf ages
exenpl ary conbi nations of the present invention. 15 In order to solve the
above- st atagtpridkjectrs ahosed anttec kheabodipuniiin@urrd e oeeare dRaremered
cartridges, the present invention provides an ink cartridge for a prjnting
appar at us fpoovetlaagicnkl o waldr bacatead f rheughagt L apkecf iorf-ktlélﬁp?ﬁg)’g/l%edl e
and renovably attached to the print head, including: an iink 20 for

h
cont ai ni nghiisk adwayskusappl shodal i agadngs FRAaETFREIT o%ltthé’ail‘rirkggﬁ%r er
to th int head of th i nti tus, ~~ the.ink I
| ncl Udi g iak EXPERWAOTpeniTHGE 2 05 80 ki WG IREHRP Ut HBa i Tt HE PRPRNh bl y
ort, form ng an jnk channel for all ow aflo j nk, j menber
geal i h9 t IP@Ii%nI@nZiS Ay @ ‘g?est Vﬁior%r‘?‘h %%g@%p%%t%ﬁlyp?ﬁﬁ??i ng

therewith; and a val ve device contained in the ink supply port elastically
abutting agai nst the packing nenber, the val ve device sel ectively opening

and cl osing the jink channel; | fx%#kng%ﬁggaagéIlﬁgwéJggl h&s sap@tywipeeH! e.
pro

In order to sol vé the above-state ens and dr awbacks acconpanyi ng t he
convent | OngIae' keCaELhEEEES of hBPI AR AIpHL Y Poett i oredmpllhert ¢l @ deswan
ink cartridge for a printing apparatus providing ink to a print head
through anjiksupply nredbecany teaOMetkabliae e the tink prirhridggdis

i ncludi ng: an ink chanber for containing ink; an ink supply port for

suppl gong ddtkef ioratde®, | akd chisarbeant badtter png ntoheadowidt hespr Rt i ng
apparatus, 10 the ink supply port including an external opening; a packing
menber provided in the ink supply port, formng an ink channel for allow ng
a flow of ink, the packing nmenber sealing the ink supply needle of the
printing appar atiig by28 i showg amerler t exaBpbe 205 af vEOURTTELCRBNt AMfed i n

the ink supply port elastically 15 abutting agai nst. the packjng.n t he
val ve deviQQI%%;%EﬁiQkﬁ%AQﬁﬁéﬁPﬁbJéﬁanEPﬁsP% e TK?RRﬁ&Q§%ﬂ#HéI9'n5gg%P§%gtion
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dr awbacks acconpanyi . c i - carthbdggsl i1bBeupgegeny th
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provi di ng jpk. [ | DR 88 ddVe Swhy, Froresd aaking erenkst y
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against the elastic force of the spring.



Jink chanber for containing ink; a porous nenber accommodated in the ink
chanber for absorbing ink; an ink supply port for supplying ink fromthe

i nk chanber to the print head of the printing apparatus, the ink supply
port including an external opening; a packing 5 nmenber provided in the ink
supply port, formng an ink channel for allowing a flow of ink, the packing
menber sealing the ink supply needle of the printing apparatus by fitting
therewith; and val ve devi ce ,contai i he i suppl rt jcally
abutting agains?h?héngas?Fhﬁlggﬁbéi?ﬂ%géaggﬁvgndgé éea§E¥§%ffbé%¥ﬁ§%¢é:
openi ng and ¢l osi e i channel. i.n,cqQnj L W4l t i I

needi o) | RCBPag: 178 SaBpeRds nEhe (i 2Ry bR PR DGR R
acconpanylpgrt BagCoaueALEoRAL baKKEAG! hbAGES, 130 prReans 35 dmemidtre
further provides™an~ink cartridge fof a printing apparatus providing ink to
a pring hegdcthpeughspmingk 13eppl y needl e and renovably attached to the
print head, including: an ink chanber for containing ink; an ink supply
port for supplying ink fromthe ink chanber to the print head of the
printing apparatus, 20 the ink supply port including an external opening; a
packi ng nenber provhdedonrehlidonak sSuaplprperitgef showng ian Aige Efanrdle f or
allowing a flow of ink, the packing menber sealing the ink supply needle
of the prpatkiggapeebat us3bisditdas ag &heakve tSeatt Feapasid hjentnbefuprply
including a hole and a protruding rimsurrounding 25 the hole; and a val ve
devi ce copbaknid2i withethakceupptyiparreanast 2eal the pat 1 i hif FRFTRT dhe
packigg menber, the valve device selectively opening,and closing the, ink

channt) i B eahyarkedwriaging K& aARKsTPP LY RAIA 432 B %?H%rﬂEg?Eé” ith
including a substantially flat surface at Iﬁast @t a_ part m%thnggigp H@e
ink 8 stpgl pagkepganedhesctt - THOWSYEE n§ freh® ?tﬁﬁg PR R L9 TS

f faci ink ch f i t.h Lindri : '
i et o 68cBEpLabPB F9r GARI T HBALL O CRECARLe LULECTEY TREFIThL

f . _The.h f th Ki . L QT 0
Chan the HPARBLERTIF tRBMCHEERGRT G- ekl e BRI T M PR Rl e
to solve the %QDY§4§ta%§gtHEQBhggE and doanbacksyaneoaRanytag thenave a

o me
conventlonapblnk cartridges, resent 1 nvention further provides an ink

cartrigge;Lor . a.phiobing-PRaY Abs 1R eWedivnariake hd 10N it Agagdnkbreongh an
i nk st%pl%a%gengggkgkgﬁgrrennvablylaftachgg f% the print head? i ncl udi ng:

an i nk chanhek 1L0f o £08LF thaapiraky . anThéke 56PO) ¥ heoFdnihiett Sngmepnzgioek
fromthe ink chanber to the print head of the printing apparatus, the ink

supply porbti Relsudind rvered@rivaltiaperddiging meaddde mgl enbéunmrermens i n t he
i nk supply port, formng an ink channel 20 for allowng a flow of ink, the
packi ng mpekenseeahientpatlie 138k isuppivayaeedyed of ovard pehat Pagk PG aremper by
fitting therewith; and a val ve device contained in the ink supply_port

el asti cal Iyp4 bpputhe mprigs nshet hbrpaghiiml srefoehe RaRKIRY METRIK é{é‘l may

sel ectively opening and closing the ink channel in conjunction with the ink

25 suBPl y beeeapandese vahie déviddeadventdereus PRSESsody CEnt &345% M th
the paCkIT%;H¥F¥giég¥jééggég¥{g%E%é%%gggugﬂéﬂggaflfﬁGSgééagge-packing

member 134.

SUMMARY OF THE INVENTION
25

The present invention was made in view of the foregoing
problems or drawbacks accompanying the conventional sealing
structure of the conventional ink cartridge. Therefore, it is

an object of the present invention to provide an ink cartridge



W th which the ink supply needle contacts. In order to solve the
above- st ated probl ens and drawbacks 9 @acconpanyi ng the conventional ink
cartridges, the present invention further provides an ink cartridge for a
printing apparatus providing ink to a print head through an ink supply

dl d b ttached to t ' h , gl udi ngs I
Chamber T GFECBRY ST AP B S TR Bl v Bon o1 SrEE At tnd HRETES e
i nk chanber_ to.th i nt. t I g t '
por t i nol GARRP LN CERUETHAS Aot kg b St RRBEatuaLy; Mt Pl RRELY

supply porf.. f %@Q%ﬁ@la&@ ele cﬁogr«gﬂt@\ﬁ{g”%PpaEbeWSOIananJSapabfep@ﬁki ng

menber sealing the in supply nee nting apparatus by

fitting therew th;,an i j iy ERKoBHDPP! ¥18RIto
eIasticaIP@mﬁﬁ%%$FR§ gagi%@#ﬁg%gg%%ﬁﬁ?%gﬂ%gﬂggﬁflﬁﬁéhéakgg dev?ce

sel ectyvely Qe Bendid0sing 4 ignldied ingle It GaNANGB oAk dd. Lhe | nk
suppl y needle, e val ve device 1 ncluding: a valve body contacting 15 with
t he packi ng nmenber and urged by the ink supply needle of the 20 printing
apparatus to open the ink channel when the ink cartridge is nounted on the
printing appar bt hedNbrs Ht ¢F Rl st dirgerithicon al ¥ ecbogiyov Dds| adle
substantially vertically with respect to the packing nenber. The val ve

devi ce may dGldideya b Mt ITRTReip el tacd i stgd doyinry anidingink tdaat siddace of
t he packi ng ménber, the ~ral ve nenber being forced by the ink supply needle
of the printing apparatus when the ink cartridge is nmounted on the printing
apparatus; and 25 an el astic nenber always urging the val ve nenber toward
the pagki ng nembrr apbbhe vahye SBIEEE s @Ban b ldtid eresuppocombinattione Gbr
supporting the elastic nenber. The support structure may be 10 radially
shaped. Theyevakygtureberramitadichndeimddpeangent oclaumsoref nghehepeéasnt c
menber. The packing nenber nmay al so i nclude a second surface facing 5 the
external opgliirGidh a Dapeidshtpoclabmnst dpéind fuonnhielre asktantredepandng
toward the ink chanber at the second surface, for guiding the ink supply
needl e of dxteenglrdrit idugnkaipperadnes of Thiee t@mpsset portémtniomy fit with the ink
supply needl e. 10 The packi ng nenber may include a second surface facing
the external opening with a fitting portion to fit with the ink supply
needl e of the printing apparatus. The packi ng nenber nay be made of an

el ast 5. Mt eri aln adelb cRf Quilded twet Bravkubtheadt peoBlent hrdsérawbaokar ea
wth ich the ink supply needle contacts. The val ve device may include a
subst ant i &lddbripgaty i fraee @dnwéhti shd Thirlbecankr sdgped y tieedbeesentact s.
invention provides an ink cartridge for a printing apparatus
providing ink to a print head through a tapered ink supply needle
and removably attached to the print head, including: an ink
20 chamber for containing ink; an ink supply port for supplying ink
from the ink chamber to the print head of the printing abparatus,
'\. the ink supply port including an external opening; a packing
member provided in the ink sgpply port, forming an ink channel
for allowing a flow of ink, the packing member sealing the ink
25 supply needle of the printing apparatus by fitting therewith; and
a valve device contained in the ink supply port elastically

abutting against the packing member, the valve device selectively

opening and closing the ink channel in conjunction with the ink



. The 'val ve body may include: a sealing portion for closing the ink channel
of the packing nenber when the val ve body contacts with the packi ng nenber;
and an ink channel allowing ink to pass therethrough when the val ve body is
urged to cone out of contact 25 with the packing nmenber by the ink supply
needl e of the printi apparatus. At |east a part of the ink channel of the
val ve bodyg‘-fﬁﬂ/l%em?%‘?ﬁ%d by cutting off the sealing portion. 11 The
sealing portion of the valve body may include a 5 substantially flat
surface with which the ink supply needle contacts. The gui de body may
i nclude : an axj al ian [ n d e ody. Lde
bl ock formnmed a?hgﬁngﬁ%;gg)t gvggfgl %%%??oﬁkgﬁ%gsP?gbggm%thSa 5gW§8g§% t he
gui de bl o i di ngk I : | § Lal l ept | y with
Pespect o PR e S o E L S e Ka¥hr ey Ty
be forged gs,ane Ul fuMhdr theoYiyE DRUYnk 18aFbLilgk £t ai ggentmygfl urt her
include a guide unit provided in the ink supply port to recelive the guide
bl ock of tdiHtles hoeyy i dieg vahi ec bodypangt t heagut HeohgHyafmynResupply
separately fornmed 20 and fixed to each other by fixing nmeans. 25 The guide
body may hedwide Hfd arerelwaiilie amiatial to the puide heeyd, mipchedfiagrednwi th
a groove extending fromthe guide block through the axial portion. The
val ve bodyin¥ chiaebeal ferdeonteimiygindt uder ankustpprkby fmrtnd arheupptiing
menber formed with a convex surface. The val ve body of the valve device may
i ncl ude a ismk fgom the ink chamber to the print head of the printingapparatus,

10 the ink supply port including an external opening; a packing
member provided in the ink supply port, forming an ink channel
for allowing a flow of ink, the packing member sealing the ink
supply needle of the printing apparatus by fitting therewith; and
a valve device contained in the ink supply port elastically

15 abutting against the packing member, the valve device selectively
opening and closing the ink channel in conjunction with the ink
supply needle, the valve device being urged by the ink supply
needle of the printing apparatus to open the ink channel at a same

time when the ink supply needle is sealed by the packing member.

20
The valve device may come to close the ink channel of the
packing member before the ink supply needle of the printing
\ N
apparatus is completely detached from the packing member.
25 In order to solve the above-stated problems and drawbacks

accompanying the conventional ink cartridges, the present
invention further provides an ink cartridge for a printing
apparatus providing ink to a print head through an ink s.. .1y

needle and removably attached to the print head, including: an



.12 facing the packing nmenber, formed with a protruding portion to contact
with a tip end of the ink supply needle.7 The valve body of the valve device
may include a surface, 5 facing the packing nenber, provided with a notch.
The notch of the val ve body may have a tapered angle which is the sane as

that of th d ipk ly. e.

hai‘gl . t;a_ﬁﬁkéﬁﬁ’%h%ﬁs' B HOPLY R ERS e i g PEREES Ao The® abdomSndbeqntdy, TR
needl e. va ' I |
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tip end ofingﬁérﬁﬂéhé%}ﬁi ghaﬁsgk%o Eﬂg rgbﬁfﬁﬁ@é owﬁéggia&iglpeagy@alv@c@@,vi ce

may have a aneter of curvature er than a dianeter a w dest part

of the Valt}éécﬁﬂﬂysu&ﬁyp%?thﬁmmrnW @912 dersitnpurd asckaed ng

the 25 in anber "W tha protruding portion having a hole whose di aneter
i's smeg | epchibar bhevduaetier cAk tAR bOKpSyppbyt Neesheind dfeipkictamgel
apparatus. The packing nenber may include a first surface facing the ink
chamber wirbl a1pbathgdanglpar bEonnkaving padiol vy whesisedi sewl tng i she ik er
than the dianeter of the ink supply needle of the printing apparatus. 13
The spher sapblyunéadbe aff the el viel nipaippe retiysbey fidtradabhrawikar putti on
at its center having a snmaller dianeter than a dianeter of the hole of the
protrudi ng pelvieodenficeheordaekingy 5 mese rinkTiFaRpll W Uy il Helcahky ude: a

val ve body contacting with
abutting against the packing member, the valve device selectively

10 opening and closing the ink channel in conjunction with the ink

supply needle.

In order to solve the above-stated problems and drawbacks

accompanying the conventional ink cartridges, the present

15 invention further provides an ink cartridge for a printing
apparatus providing ink to a print head through an ink supply
needle and removably attached to the print head, including: an
ink chamber for containing ink; an ink supply poft for supplying
ink from the ink chamber to the print head of the printing apparatus,

20 the ink supply port including an external opening; a packing
member provided in the ink supply port, forming an ink channel
for allowing a flow of ink, the packing member sealing the ink
supply needle of the printing apparatus by fitting therewith, the
packing member including a hole and a protruding rim surrounding

25 the hole; and a valve device contained in the ink supply port
elastically abutting against the packing member, the valve device
selectively opening and closing the ink channel in conjunction
with the ink supply needle, the valve device including a

substantially flat surface at least at a part with which the ink



the packing menber and urged by the ink supply needl e of the printing
apparatus to open the ink channel when tde ink cartridge 10 is nounted on
the printing apparatus; and an el astic support portion for supporting the
val ve body. The ink cartridge may further include a packing retainer for
retaining the _packi menber at the external opening of the 15 ink supply
port. The SHRBLYhG FEN5RGFS ncl ude a fil m capabl e of being penetrated
by the ink supply needle of the printing apparatus. 20 The filmnay be
formed with a hole which enables the ink supply needle to easily pass

t hrough. The | e . c ing the filmin ross_shape. 25
The packi ng re?@Fn g%%ﬁggbégégggoﬁggd?héhﬁgFt?oﬁlﬁ?gl?ﬁﬁfﬁéef?%%??%eghe

ext er nal [ e - : e, ort e an
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i ncludes acdebk@ble 1o ReRWidRd Alparte dNtad8)a RREM ARG cel Nt T hd | Alrst
portion may include a first fitting position for fitting the ink supply
needl e of gk apki.Nti ng apparatus when 5 the ink supply needle is inserted
fromthe external opening, and a second fitting position for fitting the

i nk supply needl e when the ink supply needle is further inserted toward the
i nk chanber. The first fitting position nay be initially sealed prior 10 to
use. Accordi ngThe hadehef tdspaeickiing heneasently havenisidbhametet hemaller
above-stated problens and drawbacks can be solved by a provision of an ink
supply syshem tloe dmniatiey of thypeydrdindriingllSeapparait theslippbyisgriade.
contained in an ink cartridge to a print head through a tapered ink supply
needl ¥ the ink suppl ying systemincluding: an ink channel for providing
ink fromthe ink chanber to the print head of the printing apparatus; a
first member pfBvPEEBTatCt BRlYAKIRMAPRYE - IR FRAPECHERTS ANd HErawheSmnnel
20 for allowing a flow of ink, the first nenber sealing the ink supply
needl e of #FHEM ﬁEYﬁPEnFBﬁgCQEH§P§FG§aBylﬁhﬂﬁ%ﬁiﬁﬂ@%@ﬁMtqﬁezﬁﬁfsent

invention further provides an ink cartridge for a printing
apparatus providing ink to a print head through an ink supply
15 needle and removably attached to the print head, including: an
ink chamber for containing ink; an ink supply port for supplying
ink from the ink chamber to the print head of the printing apparatus,
the ink supply port including an external opening; a packing
member provided in the ink supply port, forming an ink channel
20 for allowing a flow of ink, the packing member sealing the ink
supply needle of the printing apparatus by fitting therewith; and
a valve device contained in the ink supply port elastically
abutting against the packing member, the valve device selectively
opening and closing the ink channel in conjunction with the ink
25 supply needle, the valve device including a valve body contacting
with the packing member and including a substantially flat surface

with which the ink supply needle contacts.

In order to solve the above-stated problems and drawbacks



a second nmenber contained in the ink channel elastically abutting against
‘the first menber, the second menber selectively opening and closing the ink
channel in conjunction with the ink supply 25 needle. According to stil

anot her aspect of the present invention, the above-stated problens and

ik on 5 BECATPRGYLNES ERIHV AR e n ISR 5 BT a3 Tape od | ni
T oubh ¢ REVERSAEH B ReTy Py HA Eah SR AR ST Rore T ot A pr i nt
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for alkowisng anbhewrofolWontdnfaskinkg HRMDEE Sgallygotite forksspphying

needl e of the 10 printing apparatus by fitting therewith; and a val ve
devi ce contal feem ithet ek chlknbernd y t Rerdr ieltaiéad @lfl yhalputititigoappasatuhe

packi ng nenber, the valve device selectively opening and closing the ink
channel i RHORHKNGHpPLWiddrtt hindInid isupEry erdesireal 1GpERIEF DESSRFPTRON OF
THE DRAWNGS Fig. 1 shows a cross sectional view of the ink cartridge
accor di ng rembdre pprossetdd iiny el ankwstippayprertof foreipgi ani hgkapparatts
conprising the print head; 20 Fig. 2 is an enlarged cross sectional view of
the ink s pljeming a Hdownkfcanksi the pAckAngnmemper1serldngatiRolRk he
val ve nmenber of the ink cartridge shown in Fig. 2;_ Fig, 4%£%ashom§¥thedink
suppl $0porsupafl t heedhr ehithe BEHENDENGARPANFEYHRY shidpt {PREEFTEVI - ndh
printing apparatus;- Fig. 4(H) shows, the ink supply. port_of the_ ink
cartridge anval iehela ks (BRA A HaRdl 11 ofhe h’é“br%%?g]r& Rpbar %iﬁgt%ﬁ%lewed
therein; Fig. 5(A) shows anot her  enbodi nent the, J I Live146 of
the ink c@RYStdgy agpdnsk gie ?ﬁ&%&nﬁrf&eﬁ?s%& V%%?tﬁeé’#%%hée?ﬁ{i Carttidge
opening and closing the ink channel in conjunction with the ink
supply needle, the valve device including: a valve body contacting
15 with the packing member and urged by the ink supply needle of the
printing apparatus to open the ink channel when the ink cartridge
is mounted on the printing apparatus; and a guide body for guiding
the valve body to slide substantially vertically with respect to
the packing member.
20
The valve device may include: a valve member selectively
contacting with a surface of the packing member, the valve member
being forced by the ink supply needle of the printing apparatus
when the ink cartridge is mounted on the printing apparatus; and

95 an elastic member always urging the valve member toward the

packing member.

The wvalve member may include a support structure for

supporting the elastic member. The support structure may be



shown in Fig. 5(A) with the ink supply needle of the printing apparatus
inserted therein; 5 Fig . 6 (A shows angt her enbodi nent of the ink supply
port of the ink cartridge; Fig. 6(B) shows the ink supply port of the ink
cartridge shown in Fig. 6(A) with the ink supply needle of the printing

apparatus inserted therein; 10 Fig. 7 (A) . shows another enb |nent of t he
i nk suppl yrass¥allef shRPeGk @QF%rVéége Pegber( mpYsAoRd UbRe 3 i ort
of the ink cartridge shown in Fi mé with the ink supply needle of the

printing aPHRPA LT nslet t ?%b?e?% “Fig. B shows a cross sectional view
of anot her enbodi nent of the valve nenber; Fig. 9(A) shows anot her
enbodi nent of the valve nenber; Fig. 9 (B) shows a cross sectional view of

T 70, e Bk PR B e

sectional view o ve me Fig. 10 sho

Cross gectl,onal, (%fﬁ%ffoégggﬁgfwfgﬁoﬂ 952%%e§f%%@€1¥ﬁ'H&pggggefroﬁ'Ehell

shows a cross sectional anot nt 25 of the val ve nenber;

Fig. 12 shaws, 3 ;’%{%tt&safcﬁ‘%ﬂéﬂ&dwt&ﬁmﬂgtcEﬁ@bgécoﬁdgsui@.éé\)a is a

Cross sectiona enbodi nent of the packing retainer for the

packi ng negbeuibitg d8e(Bik %U?giytﬂéeéﬁéwﬂlghé%lairﬂﬂné eppdtathacki Tge

menber 17 shown in Fig . Fig. 14 shows anot her enbodi nent of the
packi ng r et ghevesd fbrt hén pagki pgt medber théi gnk 15upP)yi seadteoss sectiona

vi ew of another enbodi ment 5 of the packing retainer for the packing
menber ;
10 The packing member may include a second surface facing the

external opening with a fitting portion to fit with the ink supply

needle of the printing apparatus.

The packing member may be made of an elastic material and
15 provided with a lubricant coat at least at an area with which the

ink supply needle contacts.

The valve device may include a substantially flat surface
with which the ink supply needle contacts.
20
The valve body may include: a sealing portion for closing
the ink channel of the packing member when the valve body contacts
with the packing member; and an ink channel allowing ink to pass
therethrough when the valve body is urged to come out of contact
25 with the packing member by the ink supply needle of the printing

apparatus.

At least a part of the ink channel of the valve body may

be formed by cutting off the sealing portion.



Fig. 15 (B) shows the packing retainer for the Backing nmenber shown in Fig.
15(A); Fig. 16 (A is a cross sectional 1yi ew of another enbodi ment of the
packi ng retainer for the packing nenber; 10 Fig. 16 (B) shows the packing
retainer for the packing nenber shown in Fig. 16(A); Fig. 17 (A) is a cross
sectional view of another enbodi nent of the ink cartridge according to the
present invention; Fig. 17 (B) shows the ink cartridge shown in Fig. 17 (A

with 15 the ink supply needle of, the printing apparatus; Fig..17 (C) shows
t he it_nk cartri dt&g‘esﬁ@\ﬁr}linrg Ificb:.tlffl (‘?{_%"? P%?q}hvfﬂ?ﬂg%dmylﬁ%&fg% i I t he
printing apparatus. i.nserte erein; Fig. . iS a.ros c Vi ew
of anot he ‘&%@J&Hﬂ#yofft]ﬁ%e ?“f'ﬁf%%% ' ewjl?a%é}br%l?%gl?]ﬁ ?%éplzfexééﬁgfe
invention;c %(%alg . 18 (B) shows the ink cartridge showmn in Fig . 18 (A
with the 5Kk Ssuppl’y needle of the printing apparatus; Fig. 18 (C) shows the

ink cagtridge shown in Fig. 18 (A) with the ink supply needle of the
printing apparatus inserted therein; Fig. 19(A) is a cross sectional view

of the valve nmembgrgepde MMy hlyRirk1ub (4 akQ al8pdER ionBedngl8chBectda

cross sectional view of another” embodi nent of the valve nenber; Fig. 19 (O

iS a Crosgcseati wabbe HRW Ohnangtdigide phedknesimed dthanvehdeofhehzeakiall8
Fig. 20 shows the ink cartridge conprising an extension spring; Fig. 21 (A

i s a crospcirgidrobppodies @b anet el verhedy mulie ofuideeblakkegdédiiag the
conprising three elastic support portions; 5 Fig. 21(B) is a cross

secti onal wadlew bbdiheo il e dedstanstiaill yi neFt gcallyAyiwhtdespect o shepl y
needl e of-the printing apparatus; Fig. 21(C shows the val ve device shown
in Fi 40 2Hakking member.

The axial portion of the guide body may be formed as one

unit with the valve body.

15 The ink cartridge may further include a guide unit provided
in the ink supply port to receive the guide block of the guide

body.

The valve body and the guide body may be separately formed

20 and fixed to each other by fixing means.

The guide body may be made of an elastic material. Theguide
body may be formed with a groove extending from the guide block
through the axial portion.

25
The valve body of the valve device may include a surface

facing the packing member formed with a convex surface.

The valve body of the valve device may include a surface,



Fig. 21 (D) shows the val ve device shown in Fig. 21 (A) with 10 the ink
supply needle of the printing apparatus;1gFig. 22 (A) is a cross sectional
vi ew of anot her enbodi ment of the val ve device conprising a elastic support
portion; Fig. 22(B) is a cross sectional view of the valve device shown in

Fig. 22(A)_.wth the ink . suppl eedl e of the .printing,15 g,
290C)  shovEA T VTS SRS AR 1 R Y SR & g us R bkt Ton k8

val ve device sh in Fig..21 ) Wi t i p dl e of the
printing acp%%tr%c%\&i@? g‘Jfl gtzﬁ‘%A?Ig@h%%ms{:lg%o?ﬁ]érggﬁéggi %}éﬁt&%f t he val ve
device; 20 Fig. 23 (B) shows the val ve device showm in Fig. 23 (A) with the
i nk supply needle of the printing apparatus; Fig. 24(A) shows anot her

embodi ment  of th@n%qﬁ} Ve ARG ELor Ehe: vaTvé Blesiodand e ndluge dewuee aghown
in Fig. 24 (A) wt f%e I nk Supply needle of the printing apparatus; 25

Fig. 23 (Aéaéﬁxsél &E@S%a@efﬁ%%&hb&?Vb@év@a@ahﬁitﬁnmﬁbaent of the valve
menber; Fig. 25 (B) shows the val ve nenber shown in Fig. 25 (A) with the
i nk supply needle of the printing apparatus; Fig. 25 (C) is a cross
sectional view of another enbodi nent 21 The packing nenber 8 is
press-fitted i n The rodels wfiptepoalvé hodiheayabhivaga madered angsleawhich
protrudi ng portion 20 on its outside surface, fitting wwth a concave 22
formed on isetlse deamml &s ofhateof nkheuppbgredr ink, suppbydeeetdédehave t he
packi ng nenber 8 retained 5 in the ink supply port 6 . The protruding
portion 20 of the packing nmenber 8 seals with the concave 22 of the ink
supply port 6 . Thus, ink _does not |eak fromthe ink supply  port. 6. Th
packi A§ menber &The chasaedrofiihg ¥aive hrdw ey have R E@B§§¥Q ‘?YEHJ]O%F”th%
material including a sjilicon rubber, a chlorgprege rubger a Eutyl r ubber,
a et hyl enetHrapad thaBethat Aft FReetREBHER, 12RdSURPLY aBERE Smat eri al .
The packing nmenber 8 is provided, if desired, wth a |ubricant coat at
areas with which the ink supply needle 104 contacts, in order to snoothly

receive 15 the ik SUPRIY JeRALe 104 d0Ge! 8001 C8May GHc RIS IS bhathaR,

silicon resin or uorocarpon résrn.
facing the packing member, formed with a spherical surface

15 contacting with a tip end of the ink supply needle.

The spherical surface of the valve device may have a

diameter of curvature larger than a diameter of a widest part of

the valve body.

20
The packing member may include a first surface facing the
‘ ink chamber with a protruding portion having a hole whose diameter
- is smaller than the diameter of the ink supply needle of the
printing apparatus.
25

The packing member may include a first surface facing the
ink chamber with a protruding portion having a hole whose diameter
is smaller than the diameter of the ink supply needle of the

printing apparatus.



‘One 'surface of the packing nenber 8 faces the ink chanber 4 . This surface
of the packing nenber is formed with a tylindrical 20 recess 30 having a

di aneter conpatible to receipt of a part of the valve device, which will be
expl ained in detail hereinbelow The packing nenber 8 has a hole 32
defined in the center thereof, capable of receiving the ink supply needle
104 fornmed in the cylindrical recess 30, having a dianeter smaller than the
di aneter 25 of the cylindrical recess .t .0 [ | .
The hol e 32 of ?H@ %h@aﬁé%gﬁ% %Qgglr?d\sfggngtaéee‘}écsé ﬁégﬁfbgﬁlggwpﬁedl e
104 of the inting, apparat us, i | £ Hh-d5 tmserd ed
into the ﬁogéagzp9%fﬁ%%p§b ﬁ%& ﬁ%ﬁ%ﬁ%hquégkgf%gﬁﬁ%gmsﬁ?églbodyé42 for

gui ding the valye hedy40y,-hhe Guide hady A28l Rodtitoy b © e o dyadidi fig
nove vertircally w th respect to the packing nenber, when the val ve nenber
10 is gecgiypd,d.n the ink introducing chanber 38. The valve body 40 has a
sealing 5 portion 44 for sealing the ink channel of the packing nenber 8
when the val ve body 40 contacts with the packing nmenber 8,-a spring support
structure 46 for supporting the conpression spring 12, and an ink channel
48 suitabl e for Thhevpagseagey e ity whedutiee aatalevehbddyconpsagitingfwibht act
with the packing nmenber by the 10 ink supply needle of the printing

appar at us thepackiig seaideng sput tinged by shaibistarmieely reedle /opakheof
the ink channel 48 is formed by cutting off the sealing portion 44. The

gui de bodprdthias appaxashspo? opem sbecidﬂﬁ@aﬁpﬁgltwh?%%%rl% BT 4BI€ and
a guide block 52 formed at an end of the axial portion 50 o Posite 15 to

t he viQve isoaypusd edRefre rttien P Hidid 1D mgﬁra},u%eafg‘-‘&i% %%E §2STRPRFF dabl y
received in the guide unit 38. The guide block 52 has a dianeter |arger
than a di ®MLEOTOEQhSURRIUGHDIE 3B ¥E BRI yui de unit 20 38. The gui de
bl ock 52 of the valve nenber 10 cooperates with the guide unit 38, to have
t he val ve body 10 nove vertically with respect to the packi ng nenber 8.

The print head 102 i,s. of an _i.nk | et (e o} Wl 3 ed
to as a piezoel e i¥?ktfﬁ§t§F%ﬁ# W@gd%xgﬁhgﬁeg%Fgggglgc???%h¥§pge%§?ﬁ%g
head, by iving a _piezoel ectri r eSqW: h@ﬁﬁgﬁjj ogxpaaded
to | ead iﬂsrl?’? he %Elggpﬁﬁgsgécgggésﬂ%@g%ge%%%% e| eg?laian dropIths out of
the print .h | essary to dissolve, during nmanufacturing, any 25
t he pgékiﬁﬁﬁﬁgﬁggﬁdéﬁg%ﬂghe external opening 14 of the ink supply port 6.
The operation of the packing nenber 8 and the valve nenber 5 10, when the
ink cartridge 2 is nounted on the printing apparatus will be explained in
the fol l owi ng i e qmesantramodMmnly iAslsideve ifilk gapablehed bréngnk
cartridge is not nounted on the printing apparatus, the valve body 40 is
urged t owasshdteatldd naekiing imizeppd yoyieeldd ec offpbes PEANSBRONGPPAL ATHE -
sealing portion 44 contacts with the protruding rim 34 surrounding the hole
32 of the packing nenber 8 . Thus, the ink introducing chanber 36 is cl osed
by the packing nmenber 8 and the val ve nenber 10. 15 As_shown.in Fig. .4(A),
the e®0ernal opeMiengE ikm gray Hee ifaerashpiiFher £og g yhigh sRaPies ftibt% e i nk
supply needle 104 to_have the ink cartridge 2 depressed in the_ ink

cartri dge $ipriey needbe Fﬁeeﬁ?F%YiHQS%pEQESPEQ: The tapered ink supply
needl e 104 then penetrates the sealing film56, to be inserted into the
fitting 20 portion 28 whilst being guided by the first and second tapered

Urther pushed 1 £ A9 BV 7T 0ETHEl RErc S0 e B it} g tob o enabd <

25 The packing retainer may be a protruding portion protruding

from the external opening toward the center thereof.

The ink supply port may have an internal opening open to

the ink chamber, and the ink cartridge further includes a filter ‘



apparatus, the tapered ink supply needle 104 is snoothly inserted into the

hol e 32 of the packing nmenber 8. This causes the hole 25 32 to expand, and

the fitting portion 28 of the packing nmenber 8 seals the ink supply needle
104. The ink supply needle 104 urges the flat sealing portion 44 of the

val ve nmenber 10 éﬂ thePsane tinme thenvalve menber 10 noves toward the ink
chanber 4 RpAVHEEI e &P&stiESFBrEeCBF tRe conpression spring 12. 26 The
i nk supply needl e 104 beconmes held in conmunication with the ink

i ntroduci ng chanber 36 via the hole fornmed in the tip end of the ink supply

needl e 104, and fw? ' f it 1t o ke ad 4 wWhen d-he
cartridge 2 is r%l?ryb\s;fe#% ro E% e Jtb‘%il nr{‘aifpr?gl%plp;g!fea%ug,l%tﬁe i nk%%f)gloy needl e

104 is det@&P%éﬁQﬁft‘&% PARKLNG IRHREId1& oENenéastdt ity dpifancduie wiraber

10 is urged toward e packi ng menber 8 by the elastic force of the

conpregsi ofhe F!.rﬂmgu%)%-lyTﬁéeQQéﬂ 180 i f44not he hex et £l repdieind 0 agldoses
the i nk channel of the packing nenber 8 when the ink supply needle 104 is

conpl et el ya datcanhed ittdmng pespadbnnforeiiteri iy thie pRnsuphby rweshle hhennk
supply needle 104 is released fromthe fitting portion 28 of the 15 packing
menber 8, wle timdk sapplyimeedldd sséakthgrposéred 4ok rchehealve cheapes0 | s
urged toward the packing nenber 8 to close the ink introducing chanber 36.
As shown in Figs . 5 (A and 5 (B) , the packing nmenber 8 may 20 not be
formed with a protruding rim 34 surrounding the hole 32  of th% packi n
menber 8, to havBhe helxsl Vil tollyo P eidnterthay he dfd tdarilac S5 a@herio
cylindrical recess 30. Fig. 5(B) shows the packing nenber 8 and the ink
suppl MO0needP eu8®4 of the printing apparatus, when the external opening 14
of the ink cartridge 2 25 is designed to have a size allow ng the ink
supply needle 104 of the ink cartridge 2 to be pushed into the ink
cartridge hol der_ 106

reference to Fig%?c%fééégn%ghiﬁ§g@§ E%gg%%?gﬁ%e 2;?5%%Q%$§€%§Q£aj3§9néﬂtgr;
% 2 S A TR SR S et e sl
I nk Cartrigggv‘iasf‘SﬁoégiQ:g 19 LS PP SRM L diURIH I8 ink-jet type printing
15 apparatus supplying ink contained in an ink cartridge to a print
head through a tapered ink supply needle, the ink supplying system
including: an ink channel for providing ink from the ink chamber
to the print head of the printing apparatus; a first member
provided at the ink channel, forming a part of the ink channel
20 for allowing a flow of ink, the first member sealing the ink supply
needle of the ink printing apparatus by fitting therewith; and
a second member contained in the ink channel elastically abutting
against the first member, the second member selectively opening

and closing the ink channel in conjunction with the ink supply

25 needle.

According to still another aspect of the present invention,
the above-stated problems and drawbacks can be solved by a

provision of a printing apparatus for ejecting ink on a printing



Fig. 27 shows a cross sectional view of the conventional ink cartridge with
a part of the printing apparatus conprisjdig the print head; and Fig. 28 is
a cross sectional view of another enbodi nent of 10 the conventional ink
cartridge. DETAILED DESCRI PTI ON OF THE | NVENTI ON Preferred enbodi nents of

the present invention will _now be 15 described in detail with reference to
acconpanyi REHrBnWRHSE THE1BABEAi 1 PREEEIRRRTG | BetRRRT €@ NGV EBL ¥ Ate§HtSend

| nvent] on, S0 1BrCRRETESTHIES CHEMPHCEbHES Mot Foreht I o THsh i sath
Shous a {1 FoF tAMaR A SOBR ine Bl Bind el T AP Rl Bo e Bt
cont ai ni N ea o g irehiaBl LA GRELL HE3nk PRanB0y S Ko thd ©F

comuniscat { o, %ﬁ%ﬁﬁ%@%&@&%@% dhppH d NIC Atk 496 36 Mader

provided wth a packing pos thin the ink supply port 6, and
a val ve mephearne Qdietahed bst vwaed dhigtitg %B%%Q%ﬁ:u%,aﬂﬁet bﬁkpé\%%@ pra;rrotbgr
r : y

8. The valve nenber 10 is always urged toward the packi ng nenber

an el asti cchp£es Ohgaare @AHAFRI108peAiheg ddacklii®y peslbergprBihaeddin xHwmde
of an elastic material such as a rubber or a plastic. The ink chanber 4
accommodat £sk tdesel y popor ofsrmend esn Sinthi charabsbriese iaikl ovBasaus e lafw tdfe
fact that ink is absorbed in the 5 porous nenber 5, ink is retained in the
i nk chanbeinkn shabpackingouembpkaskahgngetbrs whinsuppliynkeeallter icfgehe
nmounted on a carriage of a printing apparatus noves in reciprocate at a

hi gh dfeedorimting pppauatuenber f5ttingctbaewatid pndt Be VRRKecWeviae 4,
the ink chanmber 4 is al ways depressurized. 10 Fig.. 1 shows a part of the
printing appatained IThEhprimt sHgrapypReEE @& ardsi ai gy aAbukEaag1a@ainsedhen
the carriage, not shown in_the drawi ngs, a tapered_ink supply needl e 104
desi gned tRAEEIRGIMEIPSL £ LHEIVRBFfARCHS 67 LG tH Vely PPERENEARS f32S189d an
15 ink cartridge holder 106. The.ink cartridge IS unted on t i nk
cartri dge HoF dbrk 198201 héonPﬁﬂPﬁﬁtéBBaWégﬂstﬁﬁ stch =4 Y'PﬁggiFhe i nk
supply port 6 faces the ink supply needle 104 of the printing apparatus.
When the ink cartridge 2 is nounted on the printing apparatus , the packing

menberi58 in the ink supply grarHr HeSrRidsion (GF tiee iDRawyeds y needl e 104 .
The ink is then introduced fromthe ink chanber 4 to the print head 102

t hrough hol es forned

Fig. 1 shows a cross sectional view of the ink cartridge
according to the present invention with a part of the printing

apparatus comprising the print head;

20 Fig. 2 is an enlarged cross sectional view of the ink supply
port of the ink cartridge shown in Fig. 1;
Fig. 3 shows the valve member of the ink cartridge shown
in Fig. 2;
Fig. 4 (A) shows the ink supply port of the ink cartridge
25 with the ink supply needle of the printing apparatus;
Fig. 4(B) shows the ink supply port of the ink cartridge
with the ink supply needle of the printing apparatus inserted
therein;.

Fig. 5(A) shows another embodiment of the ink supply port _



in the tip end of the ink supply needle 104. Fig. 2 is an enlarged cross
sectional view show ng the ink 25 cartriidge 2. The ink supply port 6 is
provided with an external opening 14 coupling to the ink supply needle 104
of the printing apparatus, and an internal opening 16 opening to the ink
chanber 4. I d. wth a protruding rim 34 surrounding the hole
32 forned o|fn %%e%é;bkzva;a?{n%ﬁtc}%%ed surface of the packing nenber e. The

Ki mb - f f aci th t | ing. 14
WUh o riTat 1 aRacia et Fon g thina s BRRAY: HEeP oAt EPE T SRRDEE: ERie
d ' ; : sur f | h [
13" ovar 8 TR e Erdroa 0 For e pur Bos i o HRELS (e TAE BRnpPRg "0

needl e 104 farheiPriddd M AMAI4s, The packing menber 8 is also provided
with 10 a fitting portion 28 forned on the second surface, to fit with the

ink supply needlFaglO4 (af shewbrinbt REr MBS A kksnt B tPRCKnRIsUBRROr pdrt S
press-fitted in the ink supply port 6 and defines an ink introducing
chanmber 36fwithle Ankheamdeiigepl y 15 port 6. The ink introducing chanber 36
is an area defined between the packing nenber 8 and the ink chanber 4. The
val ve nenber 4 Fdgr.eédBvedhomwst hkei nkki atppliycpogt chfinbiee Bbk dhetridge

i ntroduci ng chanber 36 has a cylindrical guide unit 38 having a through
bore 38a. shig@ngdind&igni 6 (38 muddl vde dnjarstupgflyt heeadlles e 20 e eintidng n
order to guide the valve nmenber 10. The guide unit 38 contacts with the
part of tREPREPFESEMSETtED fdexesdriy to have the val ve menber 10 noved
vertiiglly W th_respect to- the packing nmenber 8. The_ valve nenber 10 is
al waytV ur ged byFa9cofbflsSiows sHHotRE PuRakment @ fh5BRi AgXnBWBREY POXlh
contact wi_th_the packing 25 nmenber for selectively closing the ink channel
of the paf iﬁéenéE%eFaégrﬁﬁﬁef 3 shows an enbodi ment of the val ve menber 10

. Th I 1 I body 40 [ i.th Ki
renber - 24 5 bEbdred A PREMPKDR EAEovRE LT dB6 WS (HIE T5He A% i nt
head, b byhb it I [ t ion af. th
o asiur e SHSRBoiReE Bhal (Pl “ibpirors ‘0K moPEReR bl o R G et 1

this caseapbggakg% h S s eet 8¢ rithe ink cartridge at a negative pressure
of minus 1 atom of fhe atnmospheric pressure (1.033kg / per square mneter)

when idie ink capigl dgeshSwdBNEREULREL 1 ERB1COTBLESE AbEPh) SRbddthd St
designed to be 10 strong enough to urge the valve nenber 10 toward the
packi ng neffbehe8vhlver dembed ;have the val ve nenber 10 forma contact with

t he packi ng nmenber 8, even under the | ow pressure condition. The internal
openi ng 16 fornBdgat ot(h¢ shdesotnbhiernkmbodpigntb ofortthed veyiand ngentliek he

i nk chanber 4 has a dinension |larger than the di nmension of the ink

i nt roduci ng chaRbgr V@) ahalwschcrhes\swdate areribel ed® i snatbemouatdidnenfthe
result is, ink can snoothly be introduced to the ink introducing chanber

36, and fPéwAheovehwe ARMEEEl y port 6. A filter 54 is provided between the
internal 20 opening 16 of the ink supply port. 6 and the ink chanber 4 of
the i4ik cartridfdd- FhE s FROWE H53resp|saGisl s voevwicdr anghhparairadignent

exi sting ig hge in chan%gr 4. Furthernore, as the f-filter 54 has 25 a

di mensi on®SafB€a¥?t¥at "6f"°Ffié i nternal opening 16, ink passes snoothly

t hrough the fil 4 aling film56 which.i s designed to he penetrated
by the ink supp%?/éhglé%l%oi'%’yabcég%%ﬁeﬁeec ]toonacloyérewtﬂ aérg?% %‘éler%boe '"ﬁegntm
for sealigg the 9KvaURRIpeRQrt 6 prior to use. The sealing film56 serves
to close the ink supply port ‘6 and also to retain 27

Fig. 11 shows a cross sectional view of another embodiment
25 of the valve member;
Fig. 12 shows an embodiment of the ink introducing chamber;
Fig. 13(A) is a cross sectional view of an embodiment of
the packing retainer for the packing member;

Fig. 13 (B) shows the packing retainer for the packing member



Furthernore, even when dust or foreign particles is contained in ink, the
seal ed connecti on between the packing maitber 8 and the val ve nenber 10 can
be ensured, because the contacting surface between the val ve body 40 and
the cylindrical recess 30 5 of the packing nenber 8 is large. As shown in
Figs . 6 (NowNdib AR, 13 packing menber 8 nmay have a tapered portion 58
| arger than the tapered I nk supply needl e 104 at the second surface.

Furthernore, as pghowi 4l @h@v&sanZ)EA)erlgn@BQJ.zleﬁ@ of tHe f)é&i&ﬂ@ PEARGhHeE MRY
have a single tapered portion 60 tapered fromthe external opéening 14 to

the hol e FdroftHhpaucikiqiandiidrer e. In these cases, when the ink cartridge
2 is pushed into the ink cartridge holder 106 to have the i nk supply needle
104 inserted intFdg.h@sHa) ei82 etrokkespackongl neideo fBanbbRelbetiapeivdnt
portion 58 and the tapered portion 60 each fit with the ink supply needle
104. The sdmthepeeatkiing a=texdiplaar fegk witeh pafleitenaetie i gs. 4(A) and 4(B)
can al so be obtained in these cases. 20 Furthernore, even when dust is
cont ai ned i n i nEigt-hkS §Rhisd@wsorine peicki niger sleeine h & opaie pg okdmgemeBband

t he val ve nenber 10 25 can be ensured, because the contacting surface

bet ween t FEOVR V& Bd® 46 @d the cylindrical recess 30 of the packing
menber 8 is |ar Furth in the enbodi nenf shown in Fi 7(A) _and 7(B)
t he seal ed conngcﬁloﬁsﬁéFWH%ﬁ'FF@sﬁa%??%boﬁ%%ﬁ@#ﬂeOanﬂn?ﬁ ey ATVROFERDRE 1

can be ens because the fittin for e between the tapered portion 60 and
the ink s %genggﬁbj(énfofﬁ?lfﬁro %ﬁlﬂgﬁ“ﬁ%’gackl ng menber 8

Separdl o tyh'firﬁe 83?‘%%5??@.““%5 d {5tRRtE r‘%l%%f&ﬁ?afﬁ*‘f' Bl R °

which thep ?ngeﬁ %)contacts and the other of which is a part mnth
whi ch the |nk supp y“nee Ie 104 fits. Fig. 8 shows another exanple of the

val ve menber 1OFRBY 098 S kackodk d05 5A1 AP ofder AR
t | Ca

packi ng nmenber 1078, forned W surface to contact W t he
tip end 18f the ink cartridge according to the present invention;

Fig. 17 (B) shows the ink cartridge shown in Fig. 17 (A) with
15 the ink supply needle of the printing apparatus;
Fig. 17(C) shows the ink cartridge shown in Fig. 17 (A) with
the ink supply needle of the printing apparatus inserted therein;
Fig. 18(A) is a cross sectional view of another embodiment
of the ink cartridge according to the present invention;
20 Fig. 18 (B) shows the ink cartridge shown in Fig. 18 (A) with
the ink supply needle of the printing apparatus;
Fig. 18(C) shows the ink cartridge shown in Fig. 18 (A) with
the ink supply needle of the printing apparatus inserted therein;
Fig. 19(A) is a cross sectional view of the valve member
25 shown in Fig. 18(A) to 18(C);
Fig. 19(B) is a cross sectional view of another embodiment
of the wvalve member;
Fig. 19(C) is a cross sectional view of another embodiment

of the valve member;



of the ink supply needle 104. Wth this spherical surface 45 of the valve
menber 10, the seal ed connection betweenst he packing nenber 8 and the val ve
menber 10 is ensured, even when the position of the valve nenber 10 varies.
Fig . 9 (A shows another enbodi nent of the valve nenber 10 . The
conmponents of t val ve nber_,10 shown_in Fi axe for arately
from one anot her 9 ndLditHy'a Vit rk) #% f%ﬁ%@%?%bﬂ?a%?ngggﬁggﬁan
packi ng nmemnber 8_ and a gui de body 42 for gui ding 20 the val ve body 40
vertical | YR r espect to the packing member 8. The val ve body 40 has a

seal i ng portlonﬂf% Q@g r@'éé&és%eceg@hsﬁl&brogfag%gye&geﬁnﬂeg%gng e

structure 46 arou |ng portion he qui y 42 1s forne

one pi ece,oMidify 33136 eVl e s@.%bngh%@n@f’ita%@1E0shBFo‘f@| ﬁ@r@@dﬁsﬂo
and a gU|é) 25 bl ock 52. The gui de bl o€k 52 guides the valve body 4

verticglly with Fﬁp@qt(s)o e @&@'ﬁsn@e@%fﬁé‘hbﬁvﬂeﬂl @@olaaeatrawemuémt:ae |
guide unit 38 of the ink introducing chanber 36. The end of the axi al

portion 5GH¥wr her guigle Jaody 4dtroppesiihk sapple geedeebbdckhB2priatsagured
to the sealing portion 44 of the valve body 40, to 29 assenbl e the val ve
menber 10.apPwratalsve nmenber 10 is incorporated in the ink supply port 6 by
inserting the guide body 42 fromthe internal opening 16, 5 to be passed
through the gui ddqunial @8 ofhaovre thek valkvedieyige chizowerigehignt 2F(AYi t he
conpression spring 12 fromthe internal opening 16 to be placed around t he
i nk i ntroduci ng FleanBar(D3eshang thgivig vcheevilogeshenwyp 4o 1{)3(9{ Rd @i Wéthody
42. 10 The val ve body 40 and_the guide body 42 nay be fixed to each other
by prd0i dithe &1 URP oI ReedEe t ?RP\Eﬁ%%ﬁﬁ%ﬂyaﬁﬁaqu%SQU|de body 42 is

ted to the f hol e 40a of th I pody 40 d f heat
wel di ng or adhe .ez\se' é'gf@ao&ﬁeq FTe SeCEipRaly h%‘f’y\fvifsé‘hot%ﬁ’@ FGeepbagtao
and t he guide bod g%% be 15 fixed.to each_other %nlngta f|X|ng
hol e havi a{:rlehr c‘?/acf?}gplﬁbwglcﬁ $ PR h %u Yo tRe’ axi al

portion 50, and 0””%ﬁ§g§9 these art A %%%E oL %ro?otﬁgowaﬁbg 5 glcg(cy.

Fig. 10 shows a dihéht o g valve me e va

menber 10 1‘@'1:\5% b%y(Aél}O gl %h ui;de Qggiﬁ%‘l ne&iie,.egwfd@hgoﬁ¥ﬁﬂglh§i on

prOV|ded W an axi portion a gul ock 52 . The ax por
50 angst he giy.de fd ock 52 -of the gU|de body 42 are forned as one unit
The guide body 42 i's made of an elastic material such as a plastic and

formed with a grroeye £2(@5 endwnding F40re tder gik dehdleckn S2ighr ough) ¢ he
axi al portion 50. The valve body 40 may be made of the sane elastic

material, such g&ic pkasli shoasdthervmEd eaasieriecunhbwni 1h Rite. gui(@de wotix 42
. Wien the ink cartridge 2 is nounted on the printing apparatus, the ink
suppl y neadlee i104 spplactseadlid ahdthe gesinhenyadppabatdys40. The 30
Fig. 23 (A) shows another embodiment of the valve device;
20 Fig. 23 (B) shows the valve device shown in Fig. 23 (A) with
the ink supply needle of the printing apparatus;
Fig. 24 (A) shows another embodiment of the valve device;
Fig. 24 (B) shows the valve device shown in Fig. 24 (A) with
the ink supply needle of the printing apparatus;
25 Fig. 25(A) is a cross sectional view of another embodiment
of the valve member;
Fig. 25(B) shows the valve member shown in Fig. 25(A) with
the ink supply needle of the printing apparatus;

Fig. 25(C) is a cross sectional view of another embodiment



5 valve body 40 may therefore be nmade of a soft and flexible material which
does not danmage the tip end of the ink supply needl e 104. The gui de bl ock
52 of the guide body 42 may be tapered toward the val ve body 40 as shown in
Fig. 10. In this enbodinent, the valve nmenber 10 is incorporated in the ink
supply port 6 by entering.the conpression spring 12 fromthe internal

openi ng 19ft6hﬁeV6I§€bHE%Fﬁﬂhd the ink introducing chanber 36. The edge of
t he gui de body 42 hayj t ve 0. S L nto fike bBreyohibere
38a of the guid 1gni¥52§? %Q%SiJ%v%ﬁg%kmgébﬁgsgggﬁroovel 2 which al [ ows

t he gui deggllrece)%%g%g&%eﬂree a%ee%@%ié PRSESEd ML ddie; t hrough bore 38,

and t hen ined 1n theguide unit""38. In this case, the
val ve nenmber 10pqan be fe/iiRd A5tME Wdod itaitelH &hd henlousdet r idgef
parts and wor ki ng~process are reduced. In the enbodi nent as descri bed

above, 5t he Qi 8 Y QeK 92 Prddunwvalmenerdiey 10 has a groove 62. However,
the guide unit 38 may be fornmed to allow splitting into a pluralit

of '
strips 20 for eFdgti dl posscaperAgst REChhPRBLHVHEX 85 B}Fet‘ﬁ‘én\?%%goﬂ%i ce.
As the valve nenber 10 is contained in the ink-lntroducing chanber .36, the
val ve nentiek torteddes witd maRafhcPfir Bhei PrintHRg| ARPIEATHH| SOTBL4E Phat
ink is not provided snmoothly to the print 25 head even when the ink channel
is open. e @Eae, headhai i n Fig. 11, the valve nmenber 10 is forned with

a depression 44a and the penetrating portion 44b for at i.n
portion 44 of fHé%vaﬁvéSb%d9rQﬁﬁt%?éh%?ﬂ@#rﬂ&qW)9§n88g§gﬁrb§§§89§§%ékhggugh.
The penetrating portion 44b is fornmed at the outside of the sealing 31
porti &8 séhehsonveatdenangd Horgd o ¥ <an close the hole 32 of the packing
menber 8 when the sealing portion 44 contacts with the packing nenber 8.
The val ve nenber 10 preferably has a plurality of these depressions 44a and

Phe print head smoothi'y. HBTHAR PrerBahanty B s memae . * 1

depression 36a forned at the side wall of the ink introducing chanmber 36.
The 10 depression 36a is forned fromthe upper point where the sealing

ti 44 of th I b 0 it ; 194 t
rged by the | TSRS RO HOEH 85 oo oy Ao Mher s he. Coal g sar Pron
44 of .th | ve. .body. 4 iht] JBRETy MY | iGRfs by .th
inkos&bpfj%%%égﬁgggﬁﬂl%ﬁggﬁg.hﬁgﬁ %%E%Eég ??ﬁééﬁbdinenef%g%tﬁ?ﬁvproviéed ©

smoot hly - b, g, Did e e dduualy thaesdepbassasmabancial val uammebee 10

havi ng a depr ession own 1 n Fig. may be used with this ink

| nt roduci ng, GAARRGL 38850 AR0MYddL fdif) b2 medl pekakpl ifyite Cavent dge. 2

accordi ng e present 1 nvention, the ink of the ink supply port 6 is

seal ed by Ae GOPRECd AN, A8t Ween: hb & dasikidtd siiTeae r8odnde tbeibativin teber
10. Thus it 1Is not necessary to close the external opening 14 with a

seal i ng filmoi;/dye egHé VabenhepBEbSE i 1 heegoént idbetof ohe, iayeR ishown in
Figs. 13 (A) and 13 (B) , the sealing film56 provided at the external
openig% 14 may be formed with a hole 56a which enables the ink supply

needl €¥104 to pass through. The hole nmay be formed by cutting the filmin a

cross shape as shown j ngfige 14¢; By "BYHBE: hbAc hgEeant haki alreuppige needl e
snoot hl y pass through the frim 32 Furthernore, as shown in Figs 15(A)

and 15(B) ’aé@@r&%c@étﬂﬂg%ﬁf%é}ﬁy ianata g ot RediEhgwpoihi Big 14k, mrotinkdi ng
fromthe external Opening 14 toward the center thereof , as a retainer for
5 retai ni ngathei8geks Ngaaebemi8 cilanbee exfernabnopining idk pfandean ink
supply port 6 designed to establish an ink communication with the
95 ink chamber 4. The ink cartridge 2 is also providedwitha packing
member 8 disposed within the ink supply port 6, and a valve member

10 located between the ink chamber 4 and the packing member 8.

The valve member 10 is always urged toward the packing member 8



10 15 20 ink supply port 6. The protruding portion can be sinply forned by
‘protruding a part of the external openimg 14. The result is, the nunmber of
parts or conponents and manufacturing process are reduced. The external
opening 14 may have a retreating opening 14b as shown in Fig. 16 (A) and 16

B) . Th ling film56 is attached at. the ext | ing. 14 i
Le. packs i ABIIGS L AE OPRE R p T SR EP AROIT 1 n oAl o b "
i nk | t 6, i h : ' i ,
okt ng e TR R 64PFE LeBERE 10T o SRR i o PagbRte.

i dt { t) f i i i . i 17
A 215 OBy tingt e GiEMed d M, crbadi SHIMY thehier 5. whidh

accor di ng tls)%‘ge%g? ﬁ{@%entB%(&\{gg 10 erfs PAL NchAemMgr Bs adls Sriv@d ven nerger

10 are prd%| e ink supply port 6 in the sane way as the enbodi nent

shown izn Fi : FnK suppl Ys2pepRihef DAStRB eXkethahbepedinngtidle
designgdtéé%%é%aTéﬁﬁ?nk suppl y ﬁeedle 104 of the printing apparatus, and

an i nt er naj,; ORGSR Ngp19sHeshINedehownRANthe LhR taktehdgbemodnt®deoparts and
conponent s having the sanme synbols as Fig. 2 and not specifically nmentioned

here have ¢hersag® OPel riiens mndppbirectus mevebose sdwiwrératre gt a 339k
The packi ng nmenber 8 has a first surface facing the ink chanber 4 with a
prot r udi ngsPeEd i orABaher porads mierivexmst he #deanmras: gsb A bhe 2gnk eharPethe

i nk chanber 4. The first surface has a hole 18a, whose dianeter is snaller
than the dianeheriok themheedieisf alWaysedoparAguapB&Fat us. The packing
menber 8 has a second surface facing the 10 external opening 14 with a
first 0apered portion 24 and a second tapered portion 26 each tapered from
the external opening 14 toward the ink chanmber 4 at thg secogg sur.f GE; The
function of thisFig- floshavae PAELiHk BRIV HEHRRPEEAHF -t he PR M g S
apparatus . The packing nenber 8 fuyther _has a fittin ortion t I
with 15 th@ppﬁkaguﬁphlwréém!éltl@f 1ore EpEPA PR AP g’fhasge*rhrgoetvﬁ%v‘%d&

menber 10 has a val ve body 40 _and a .guide body 42 . e I as a
seal i ng po%?i%ﬁe4@rﬁﬂanasspﬁiﬁ6p§ESSOPFﬂSFP3€¥X}éefgIQT%§qg§§ﬁggg%ﬁﬁqu has
an axial porti .50 angd a. 20 quj de. C . The seal i ng tq fad he
val ve bodyeﬁﬁaﬁgésg §uﬁ‘éjc§ Cfcg%r? n%l(%j ée)l%}ac |tr¥lgt&?n1§n§glrlhg ?gﬁﬁe%j@ﬁv:n' fékllmg ar

protrudi ng. portion 43b.t Wi bRt Dy td Prepdiod o he isknsuapby wired e
104. #ﬂ% p?g r%%?%ﬁlgg?ﬁggﬁﬁﬁéggﬁas a Size conpatiﬁ?% with the hole 18a of

the protr ugmgcgﬁgﬂg%%pée% he Paeki R pEIREI nd aptiarEiy dnveunknderayl 0

is received i1n the gurde unit 38 of the ink introducing chanber 38, to be
moved vert igakl yhoi fdk LesRAGE pbett b qankiche tRRbsupEly Treedirotpdddhdhe

portion 45b has a height that permts it to 34
printing apparatus. When the ink cartridge 2 is mounted on the
printing apparatus, the packing member 8 in the ink supply port
90 6 fits with the ink supply needle 104. The ink is then introduced
from the ink chamber 4 to the print head 102 through holes formed

in the tip end of the ink supply needle 104.

Fig. 2 is an enlarged cross sectional view showing the ink

25 cartridge 2. The ink supply port 6 is provided with an external
opening 14 coupling to the ink supply needle 104 of the printing
apparatus, and an internal opening 16 opening to the ink chamber

4.



forma contact wwth the tip end of the ink supply needle 104 at the tine
when the ink supply needle 104 fornms a sgal ed connection with the packing
menber 8 as shown in Fig. 17 (B) . It nmeans that the valve nenber 10 is
urged by the ink supply needle 104 to open 5 the ink supply port 6 at the
time when the i 104 .and the packing nmenber 8 forma seal ed

connection with %Sua(pﬁ‘b%é’nrg?‘%%\l:‘?gg,r {iAFeRFFEBI glﬁF?dgjrn BsHLBR RIRREY BREEr
hoedl o 108 CortBoPacRHBd NP Ao it D U PO HAoBE Pk U PLESH R ot
ronber 8 DA o PR L Y BneA N o eoten Smalie By URoURTE o ERE i nk
Cart her “puaHoguERPRORE 0 ABRMEL Eo A JUE pAEKLRS At WEctaiten
fits igto ihenbiddi BUpRAYIAOR: 34 Obnkhs Rack eﬁgg@ggnwok%ﬂégs\%gﬂgi nt o

the hole 18a of the protruding portion 8a of t I ng nenber t 20
forci ng oufenditdr 8i deal®lcH FBe iddnEAR BE ¥ eMbdatk LS PoLpts head 402
The val ve nenber 10 is forcibly separated fromthe packi ng nenber 8 when
the ink supi Yowedier 10dak sStramethedihgt upbey i pkresugply port 6 whil st
formng a seal ed connection with the packing nmenber 8 as descri bed above.
Therefore, the air 25 conpressed by the ink supply needle when it is
inserting in the ink supply port does not enter the ink supply port 6 and
the ink supply rdedipackifig Wesihem 8 tilse matleepfhandeltabéeicambtieddael2siish
renmoved from 35 the printing apparatus, the ink supply needle 104 is

det ach@d fasom endbsac Kiatgniatbéncd uding wabidigenbenbberi sauchédropwand t he
packi ng nmenmber 8 by the elastic force of the conpression spring 12. The
prot rudi nFPRa%oft PEYdF rubbegeaki RNPSLNRORTIRYSEIENEUBDRA, va RbRbEEe 10
is accepted.into the hole 18a of the packing nenber 8, whilst the |nk

suppl y neddtPeros a3 At aﬁ:]f?e%Fr?ﬁ’%rﬁ‘qqéchki AGemdRsEINg MaRPeef iy

portion 44 of .the, valve nenber 10 for a contact with the protrudin
portion 8é)r63‘vzt$?éi'pa’*cfkﬁﬁ§lﬁ§§ﬁe?’l§. ﬁ’ﬁ"’sb%’r"ﬁ%ré"s G Atk A REFoHGE nﬁhgﬁlénber
36 when t i ak,supply. 10 needl.e 104 is al nost detached fro he_packi ng
menber 8 GO FOkE REPLY SIS REE (4 SeRFBaCEonheCt AN Wi RMPRENEY, FPAGE Ve
porti 2 f s i %gﬂggr T . N d r and
undes??abI%é'l%ailrrrn{grgtl@%t;lﬁ{]g1 oes nlo(%34 'en?gllr% tlﬁ\lgq}lr?%%cta%t%%tg;gemi%%u%ho%nhae
external qpanidig 40 (e d iR Y R treda Fig. 18 (A) 18 (B) and 18
(© show anot her enbodi ment of the ink cartridge according to the present
invention. The ink cartridge has a packi ng nenber 8. The packi ng nmenber 8
has a protruding portion 8a and a hole 18a fornmed at the protruding 20
portion 8a of tlaepackifageneibehepackimhe raibem@y faselshaheshawnchimbéegs.
Fig. 17 (A 17 (B) and 17 (C) . The val ve nenber 10 has a val ve body 40 and
a gui de bddy ZRis sihef ace o€ HiodpadRihgsnemiseal § fgprped vonhédcphindr 5¢4l ng
support 25 structure 46. The guide body 42 has an axial portion 50 and a
gui de2®| odlecsBs BRe hewdniong garmeserigoppathbleateerbodyps0ofias pasurdfice
facing the packing nmenber 8, forned with a convex surface_45. The convex
surface 45Nesval¥piieyEes Nridrwilinhe gimelaingd day daeaisfhereinheevpody

40 has a ¢janeter . of curvature |arger 36 _than a dianeter of a w dest part
of the val'V& Bdd lﬁa.mwﬁ?rfg?lﬂf Sise 37 @ﬁ‘?é?@gd”brt@%C?é‘é?iroﬁ}é?r%?éw of

he val 1Q having . i cal 45. _Th 5

Sur f ace. 46300 e o HUAR) VOIS ROTE A Tor SR IV B ch0 BOCT SR kY R 1 of
h I ' “R [ R_of .t i s. |

Than the Fangramacairechhe 2. halif BTN o a1 ik, SRE R dinf O,

n | | .

the sgel eqrCenaechanfalypen ddisdarkl N dRIRPre B Alldy Le YAk Ve, SRbe! 10'

is ensured even en the position of 'O varres.
Assum ng the diameter of curvature of the spherical convex surface 45 of
the valve body 40 as "R' , "2R' (2 x R) is at least |longer than the w dest
part "d" of therwal nelbody 46 @ise Shoind réntdd8 &RXpAhdsl Anbhk8als the
enbodi ment, the tip end of the ink supply needle 104 contacts the spherical
convex 45iak sheprdgalnewsgil@Eoridoro A4 hel psi ooy sambatdieusd | nehehethé henk
tapered i nk supply needle 104 20 fits with the packing nenber 8, to form

t he seal esuppiyetsedhe Wio4hi edcis eattleet 1 mbe it hethoilte AQ .t Eheé paakdntg meglee?2 on
the printing apparatus. Wen the ink cartridge 2 is further pushed toward
the 25 printing apparatus, the ink supply needle 104 is guided by the
tapered portion 58 to contact with the center of the convex surface 45 of
t he val ve nenber 10. Under this condition, the ink supply needle 104 is
inserted into the hole 18a of the protruding portion 8a of the packing
menber e.



37 The val ve nenber 10 is forced to cone out of contact with the packing
menber 8 when the ink supply needle 1042is inserted into the ink supply
port 6 whilst formng the seal ed connection 5 with the packing nmenber 8 as
descri bed above. Therefore, the air conpressed by the ink supply needle
does not enter:- the ink,_suppl ort 6. Further in this enbodi t, .the ink
suppl y net;%dlflg ff(}gneﬁowégﬁtaggfét%ufiﬁn?h’él%érdrt%l?rB?u’? bﬂ%ﬁﬁ’&?%gg%é’oﬁ%%ed
surface 45 hayidgdJ&h jﬁnﬁi rvat ,..and. the val ve nber 10 is
regul ated by its e?% eﬁa“%‘glr% on guﬁaeréejf%’?e%ﬁeg tact"PelWeRn™ t he val ve
menber 10 and the ink supply needle 104 is ensured. 15 Wen, on the other
hand, the cartridge 2 is renoved fromthe printing apparatus, the ink

supply needl e 1@hel palddtizehednldeamd e PackdNb e s f-e Tﬂ?ci’x?é}[/ eém”ber

10 is urged toward the packing nenber 8 by the elastic force o

conpr essi extefhialdopenihfel£oMMeh SUFfase thpHed BBreeahi 18 Y bi 98c44q Of
the valve 20 nenber 10 forns a contact with the protruding portion 8a of

t he packi ngperediepofriba REoseEddie taperad padttidiy oahahBesed6nd THILBFHESUT S
when the ink supply needle 104 is al nbst detached fromthe packing nenber 8
but is stilksl thoeredgfaomebhederbanreili openihy thetbdwatdnghpoihk och&Boef t he
packi ng nmenber 8. Thus, the ink 25 does not |eak from and undesirable air
bubbl es d8 #et &EheepPurPesexodr maliddpenitite sk FRunter mrellasl @heokerhé ng
portion 44 has the spherical convex surface 45, the seal ed connection

bet ween t RE1P5ERENBPRBKBENSS aRle tRRCKAENY dnamlre8 16 absenpueeidedenivinen
the ppsition,of the valye nenber 10 varies. 38 The spherical convex

surfate 48 gFtFﬁﬁgvaPyélﬁﬁn%érf?ﬁmﬁﬁyoﬂa939a5$¢%ﬁds%¥¥ @e 45€0 hi/f rigl teh

di amet er ggalLek than.the dianmeter of_ the hole 18a of the protruding
portion 8a"6f*f eSBEEQVhSeﬁgﬁﬁeFO§ SLa e ARt Ng FPPEFA®IS. In this
case, the contacting surface 10 between the ink supply needle 104 and the
val ve nenber 10 is large, to enforce the contact therebetween w thout
reduci ng the se ' e the i supply .needle 104.and the
packi ng menber zhggﬁgtEerﬁéﬁéﬁﬁe?héw§$ggfgg 53% 5%%?24ﬂ% PHeSURPYE Rber

10 mey beefidred faned SANLARl: PR AR BRKKAG §8 AN ERIDYRE.o 1,6 ) pave

a flat surface 45¢c remained. In this € con etween

suppl s negéke 6104 Toiad; ke MHIRTBIPEhakBekrS: € § sO4th %&%%ddéﬁiié@h'bee%éé}ﬁgt

reduci ng the seal ed connection between the ink supply needle 104 and t

packing nenbepadkidfenetissti e dmRIMee Mok BBaRBeeX1eNSTRE SPIVEIn&Aas shown
in Fig. 2 0 . The extension spring 64 is f fixed to the ink cartridge 20 2

at an endibyrebeipadkingthenbek &nteohaventhehaner amd ofhkhen&xt ensi on
spring 64 contact with the valve nenber 10. The val ve nenber 10 is forced
toward thénpaeRuagngerbanbeD. 3§ -hashiss cydsadriikelvghidemenber 3 8desving aeed
to have a spring support structure 46, and the ink cartridge 2 does not
need to helECaIgUretes ¢¥ia- 28hssonide hnlithR 8 rieeedvies iy Palvanbér t3e . variue

resulf.is, that the structure of the ink cartridge 2 can be sinplified,
t hus,ztot heMHBREF ak? it REdsrotesguian Hae rvé&t}@eﬂ‘.e“%ie@"s.lom BAE PP1dR st

anot her e | e of th al ve devic
§gnéoonetacts w:eLt¥1 the part o% the valve member 10 necessary to have

the valve member 10 moved vertically with respect to the packing
member 8. The valve member 10 is always urged by a compression
spring 12 toward the packing member 8, to contact with the packing
25 member for selectively closing the ink channel of the packing

member 8.

Fig. 3 shows an embodiment of the valve member 10. The valve

member 10 has a valve body 40 contacting with the packing member



39 according to the present invention. The valve device 70 has a val ve body
72 to formcontact with the packing nenbgr 8, and an el astic support
portion 74 for supporting the valve body 72 in order to have the val ve body
72 contact with the packing nmenber 5 8. The elastic support portion 74 is
made of an elastic naéerial suc bber

as a_ hard a.plastic rial
havi ng ~ HgRT dsPPLdfoRfnst2 PR é??of‘rg? Yﬁ}‘é?itg?c%’ fe glli‘ té%t ?gkde
support pqrtjon .74 i.s capabl e,of bendi t he | .nee
i Te wi ¢RI BaeRengnERBeraLls Broe That dve Seap s iy ¥AERTEPEREE, o
10 70. The val,ve hogy. 7 t.he gl asti r rti ;
separ at el S %rhﬁeaacg%llnéﬁ‘gj eflfc}r n@(?%atgh%nzfgggi%t Fne éatzje?gs'f7L ?‘cggéﬁggf? wn
portion 7 : ; [ ot v b 720 oy rdsb B8 1 n
packi ng néﬁgiﬁ 2$1§?E¥§gg§§§gg?gﬁggfgﬁi VQ?§E%%33§ ggagdﬁ%acts with thg
packi ng meshari gh AntauiLdas fthe ! YaxmerBaneh5 ofethieCabtkingt hefibepegt to
t he packing nmenber 8 . Therefore, the nunber of parts can be reduced. The
val ve deviyggery @nBBYya Ry &odybd 0l icahnithy: tef w bt e shieCp s png mepdrert Bnsa gprihgr
exanple, three in Fig. 21, or only one elastic 20 support portion 74 as
shown in Fhppaa dtimcRifd)4arfbr?3tBpostdnganbehepmprbedimenspofinghé2val ve
devi ce according to the present invention. The val ve device 80 has a val ve
menber 82 drd faor mirgk cdrtract] wig Eutit@biac fiony tirenrpess2ge8 odndninwhkeasthe
menber 84 for urging the valve nenber 82 toward the packing nmenber 8 in
order to healeve Hedalammemmher &2 comteast Wiithh thige DpgkRNGg REWEET PY. thRe
el astic nenber 84 is made of a golynerip el astoner or a rubber capabl e of

expandDng.ink AUPHy needd enedytBe PEinG Y aRPAEAE i vESF o8 PR LRt he

packi ng nmenber 8 by the el astic nmenber._84 connected to.the | i ndri cal
recess 30 RATHIRN ek lishFuhsheat iglily tfﬁétenb%d?%‘htoém Jin‘ri(yﬁ#lﬁ‘?nfg ¢

The val ve body 82 js urged, by t i.nk supply 5 needle, 104 qf the printing
appar at us DI EY ﬁgtEﬁagb%g,g the Sﬁéﬁ lf%eP%Ee@nd‘é%r ce .gu'f‘hl?s%g{&ike
ink is provided fromthe ink cha r to the. pri printi ng
appar at us 1 A /&L gl &° Flpﬁgg:snﬁogrﬁ%%?%/R%e%}jlég?%grf.]ﬂ%o%fﬁ a?to'o?H?he
val ve body_ 82.is {iXx t i I : q¥ﬂr' i 19-))
and 24 (B)‘-’l S“fﬁze \%1 gg %iogft} |§guér}ggga'?%§(%%t gggg\?\n t% egp%zck)f)ﬁééﬁééber
8 by the i r i pothis case as well. The val ve body 84 is urged
t owar %thgh?ﬁiﬁﬁha. e% %§é¥h20fnk supply needl e 104, to open the hole of
the 15 packing nmenber 8. The ink is then provided fromthe ink chanber to
the print head 102 of the printing apparatus through the hole of the ink
supply needl e 104 fdheingl vecidend FeiB0 2y Hee dudrdeedhlackone dsi sluwdablyhe
packi ng 20 menber 8 . It neans that the valve device 80 is fixed to the
packi ng mefdesi-Bedsin thepgulde drhits 38t heThererdeflpamkt §2amals raddBaCLELi ng
process can be reduced. The val ve body 40 of the valve nenber 10 may have a
surface 25ldegendghdre spddkimegerenberhetdrciah Wore 38A0PEH RS BHG M VAt
Figs. 25 (A) to 25 (D _. The notch 40c of the val ve body 40 shown in Figs.
25 (AROand3®5 (e sl dm ingle 3hefsame ¥8lvRafegPethd %t SPEPEF R &&5lﬁ1 y

needl e 104. The notch 40d of the valve body 40 sh in Figs . O). .and
25 (D) hasth® SHES Ui P8r TR&RVENLREoRY btoéié’egﬁmdmvﬁlvﬁq‘n%cs%ylﬁ edl e
104 . These reduce the danagg.to t he inkssupply needl e 104 when the ink
suppl y. nectPEPa8 b gblSt RECGAPTe™RBRBEr810. In particular, when the ink
suppl y ‘needl e 104 contacts the val ve body 40 as shown in Figs . 25 (C and
25 (D) , the tip end of 5 the ink supply needle 104 does not contact with

t he val ve body [ |_ye : I i $ rrddg i nk
supply needl e 1ggh?§n%%ﬁ:§%ﬁég% .q$ﬁéf%géﬁbﬁgfﬁiﬁ%§¥; gﬁ%§gﬁ§%grﬁio figﬁing
porti oS, PoELLsLglPof bkt LN i@%b&beeﬁéatgr?é briticnacbide i nk sHpply needle
of the printing apparatus en the ink supply needle 104 is inserted from
the externglcopentpgrid, t3pd priveoRdatlt biynarpedint anpd@rdedredtrtitd ng t he
i nk supply needl e 104 when the ink supply needle 104 is further inserted
toward thetiaksahasben fprebsutrki sheaber eackxpanded he fliewd ngikpant,i amsl 28a
and 28b fits with the ink supply needle 104. Thus, the seal ed connection
bet ween t hgppatking prsdenrarnd ting toke pepplinkndedipd €t@4 oganobet ke foniged.
Each of the fitting portions 28a and 28b may be formed with or without a
hol e. Prefmealily,Ithesfneteagapprtoodi@saleeosdnrindt MangkpetHaingpediyg 20
14 is not forned with a hole and is sealed initially prior to use. In such
a case, the nunber of parts can be reduced because the ink cartridge does
not have a sealing filmto seal the supply port 6 prior to use. Even in
this case, the fitting portion 28a is forned as tapered as shown in Fig.

26, so the ink supply needle 25 104 can snoothly penetrate the seal ed
fitting portion 28a. The ink cartridge according to the present invention

o



42 print head which is nounted on the carriage, through a flexible ink
supply tube. The ink cartridge accordingg4o the present invention may 5

al so be applied to a printing apparatus in which a heating elenment is used
as a pressurizing nmeans not only to the printing apparatus in which the

pi ezoel eCt&ingbiéé"l%dt'ﬁérirhéwg?ﬁgnﬁn{ﬁg%ﬁﬁélﬁf&f‘ghﬁ% foaftn B?ﬁﬁE ih’étatdh?ad-

10 As described above, accor res I nvéenti cartr’i dge

and an i nk,suRREY SYISHESE A€ ©aPahe Ry dRHNY e q&e&é%%pfe@,ﬁw'ofmen

it is not nmounted on the printing apparatus and capa of opening the ink
supply chapnelptds LY dfahbirt o tiadrimt diessh sienad thdts JHUEY &b @hdihe
printing apparatus. A 15 printing apparatus enploying the ink cartridgé or
the ink suppdydsysgesdis al so provided by the present invention.
Furthernore, Ink can be supplied fromthe ink supply port to the ink supply
needl e5wi t hout having air or bubble enter the 20 ink supply port because
the valve device is urged by the ink supply needle of the printing
apparatus to opeinttiels massharvhe inkdés anjeatedwherthe hienk maupipige meedl e
is sealed by the packing nenber . Furthernore, the ink supply port can be
seal ed w thowrgPsi vREneEpsire o pabbiseleaten ehdlamktagsmhepicr prisesarse

t he val ve device cones to close the ink channel of_ the packi ng nenber
before thel} nk33kppl yPREcHUBaEE PAESH! | KRFRgtBBpankt G§r£§lé8ﬁpllét ely
detached from { he packi ng_nmenber. 43 Furthernore, the ink,supply needle
can be snﬂmw§@¢%%~?@ed T tFRIBERKT TP ﬁ%rS%&éﬁIsJestqi\%sb%’éggnéonﬁﬁber

is m of an elastic,material and provi ded w a lubricant copat at . | east
L oedD o el ARaman e RroR e Bplie meEr Lk St Ehe e P RG rE e
packi ng negber can seal ;the ink supply 10.needl e becaus h acki.ng nmber
i ncl udes aé?%{beorre lbgt?cf ihoaryeort T f\f%‘félnéneﬁgjﬁri gr(\) ffiotrt“} r?g %‘é%#k%’sl&&m%g%

needle. Fyrile/MOrendbdf &NKeSURPLYaORCALE £80) SEEULERY €8AKAGY on.

The internal opening 16 formed at the side of the ink supply
156 port 6 opening to the ink chamber 4 has a dimension larger than
the dimension of the ink introducing chamber 36 in which the valve
member 10 is accommodated. The result is, ink can smoothly be
introduced to the ink introducing chamber 36, and flown to the
ink supply port 6. A filter 54 is provided between the internal
20 opening 16 of the ink supply port 6 and the ink chamber 4 of the
ink cartridge. The filter 54 collects dust or foreign particles
existing in the ink chamber 4. Furthermore, as the filter 54 has
a dimension same as that of the internal opening 16, ink passes

smoothly through the filter 54.

25

A sealing film 56 which is designed to be penetrated by the
ink supply needle may be adhered to cover the external opening
14 for sealing the ink supply port 6 prior to use. The sealing

film 56 serves to close the ink supply port 6 and also to retain



15 with the val ve device, because the valve device includes a substantially
flat surface with which the ink supply geedle contacts. Furthernore) the
val ve body can be noved substantially 20 vertically with respect to the
packi ng nmenber because the val ve device includes a guide body for guiding

the val ve body to slide substantially vertically with re ct.tp the
packi ng nthBepacking Heawhae 8 ﬁﬁn%ﬁ%ﬁ’i?rqrﬁt?lpPBéééélgcéﬁ Cbéggﬁenbflgf‘?‘é%p]a}ﬁd

reduced because the nunber of parts or conponents necessary for assenbling
the ink cR®PEEi §ge according to the present invention is reduced. 25 44 I N
THE CLAIMS: 1. An ink cartridge for a printing apparatus providing ink to a
print head through a tapered ink supply needle and renovably attached to

the print head, T@‘é ré%%@%nﬁ@? it%e gggggﬁﬁk&gﬁg%grg Ay Roel PKlvaMmédKer

supply port for pptyrng rnk from er to the print head of
the pr%{’lt '&’69 %ﬁ?ﬁr%éji kséégtkggggLQ)HlsymBQﬁEeamﬁ:&@ ﬁgiﬁﬂiﬁ?t@éﬁﬂfatus

openin packing nmenber provi In saird ink supply port, formng an ink
channel’ T gr 18! AW 1 sidebiv 381 didk £ ISk RRFIING HEPHhess sreal érmigod freek
supply neédle of t printing apparatus by fitting therewith; a valve
device contained in said ink supply port elastically abutting against said
packi ng nmenber, said val ve device selectively opening and closing said ink
channel in conjwectheanWihhrige 2 nkeissrpplhe deddbartwhdoei Assapd walneed
devi ce does not conprise a sphere; and a sealing filmsealing said externa
openi ng obrsahd paknsinglapmordtun; idhes aiad vienkoduphl yi snewdied penarfates
into said ink supply port. 2 An ink cartridge as set forth in claiml,

wher el@ sapiattkizgy metbsT e donprties exmprags ian ARmiErg st ectiffelSealoict i ng
with a surface of said packing nenber, said val ve nmenber being forced by
the i nk spopltioredd ecoptachs piitht thg BREPAFEELEIWRER %ﬁeSVﬁkogaiiﬁPEdeei s

mounted on the printing apparatus; and an el astic, menber ways urgi sai d
val ve nenfrerle bz\@rfdtlggp@cgam AypeRSer . Thas, Ahs iRk &&Fﬁﬂ%’&é“&cég‘i‘g%&t h
. Laim 2 . : :

b ont |6 i IR it paciing memBer °6 s SRE 41 5L HERBLS 181

15 As shown in Fig. 4 (A), the external opening 14 of the ink
supply port 6 is adjusted to fit the ink supply needle 104 to have
the ink cartridge 2 depressed in the ink cartridge holder 106 of
the printing apparatus. The tapered ink supply needle 104 then
penetrates the sealing film 56, to be inserted into the fitting

20 portion 28 whilst being guided by the first and second tapered
portions 24 and 26 of the packing member 8. When the ink cartridge
2 is further pushed into the cartridge holder 106 of the printing
apparatus, the tapered ink supply needle 104 is smoothly inserted
into the hole 32 of the packing member 8. This causes the hole

25 32 to expand, and the fitting portion 28 of the packing member
8 seals the ink supply needle 104. The ink supply needle 104
urges the flat sealing portion 44 of the valve member 10. At the
same time, the valve member 10 moves toward the ink chamber 4

against the elastic force of the compression spring 12.



4. An ink cartridge as set forth in claim3, wherein said support structure
‘is radially shaped. 5. An ink cartridge2as set forth in claim2, wherein
sai d val ve nmenber conprises a flange for supporting said el astic nenber.

45 6. An ink cartridge as set forth in claim1, wherein said packing nmenber
conprises a second surface facing said external opening with the tapered
portion tapered fromsaid external opening toward said ink chanber at said

second surface, ol ; IO gHSeiiﬂE 1THPBL ¥o&8 Hel 1 n I 1¥d tihn with

apparatus. 7. An Nk Car e as set forth in claim6, wherein said taper

portion fidys, Whidhs hEeohnk: AUPRLIMBEEYeeyil chd Hdlle edktnekidga e sap bnat h
inclaimlZ, ereln sald pacCking nenber conprises a second surface facing
sai d exterdyal 1@PeRkNgupbL Y ReddisiTm peid ehukoallowwi ihk tte filuw sopphy
needl e of the printing apparatus. 9. An ink cartridge as set forth in claim
3, whegei s nedyerdpdy of said val ve device conprises a surface formed
with a spherical surface contacting with said packing nenber, and wherein
sai d spherical surface of said valve device is formed with-a flat portion
wi th which the ink supply needle contacts. 10. An ink cartridge as set
forth in clai m Whemeheiorsar tlampvies dempreddaigst FBe LT NtdIg 8PBagFLtus .
contacting with said packing nenber and urged by the ink supply needl g of
the printitie dpasappd vt beepgéa 54 d 9 Arterhsfef AR ¢ MRS %ﬁﬁ“ﬁie&g ‘i's
mounted on the printing apparatus; and an el astic sgpgort or. Eonag -
suppor t i ngfhaixpasl el hodyhe \Valveamemiere 30 LSqy&9gs SeWarsy RS R alm 1,
further conprising a packi retainer fqr _retaining sai I at
said df erW%&WgEBF %g‘gﬂt?ﬁ %Jiﬁf'plq% B%Fﬁorili’.‘“gi%léﬁﬁk%ﬁ#?lﬂgnggéset
forth in claiml |, wherein sai acking r [ ' a4 biasarabl e
of being p‘é‘?\%ﬂ%&frtﬁ/l‘?rhér% ﬁ% gﬁ%p\f e &I%é)%gﬁ?h%?%?%%ﬁ% appar at us.

46 13. An ipk.cartridge as.set,for | s | ¥Q€1§5@4$@g@ ol Bies
forned wi t%Pﬁhﬁé?aec%' ﬁ‘eénlr?éetlflBeggfafgl‘g}%ennkmé%lgg}pﬁfn%ed e to easi Iogldppass Y
through. 14. An jnk t.1 - thgin £t ahdads, chendidh saied ihed e
i s formed %@t%g??gﬁ%ﬁggﬁghggﬁﬁgﬁﬂ&§%§%§%3 shape. 15. An ink cartridge as

set forth | i wher 8isnr88kdspacki o diel &iRerngapoatpoat 2atifnghe
portion pr%@?é%?ﬁg; fgﬁlsaldseiterngl opening toward the center thereof.

16. Ang nkpaékiﬁ{;%n@ér 3t 2L OFlhd) daineC baing, St havarradi imgs piodt thicrt #Ag HadE on
conprises a first fitting position for fitting the ink supply needle of the
printing appavatusdphen ihariqud supplnyd needpacksngnserbed § riomaigae the
external opening, and a second fitting position for fitting the ink supply
needl e on ihr inkrsdpplipgnetdhbeirs3further inserted toward said ink
chanber. 17. An ink cartridge as set forth in claim 16, wherein said first
fitting positionis initially sealed prior to use. 18. An ink cartridge for
a printing apparatus providing ink to a print head through a tapered i
suppl y needl e, sabdshawncirtFige THPalbmE 5ﬂBﬁro€P8iB@CFgﬁgt%eﬁﬁ%rprfﬁ%ﬁ

head t2h(§ Ouggtt gg %gimggpggghngegigﬁragfngi;nrkir%agi rE‘IJU(.j eo&r?cqrpﬂés&kﬂgzhole 32
of the packing member 8, to have the valve body 40 contact with
the surface of the cylindrical recess 30. Fig. 5(B) shows the
packing member 8 and the ink supply needle 104 of the printing
apparatus, when the external opening 14 of the ink cartridge 2

25 is designed to have a size allowing the ink supply needle 104 of
the ink cartridge 2 to be pushed into the ink cartridge holder

106. Inthis case, the same operation as explained with reference

to Figs. 4(A) and 4(B) can be obtained.



an ink chanber containing ink therein and an absorbent material; an ink
channel for providing ink fromsaid i nk2¢hanber to the print head of the
printing apparatus; a first nmenber provided at said ink channel, formng a
part of said ink channel for allowing a flow of ink, said first nenber
sealing the ink_supply needl f [ ripti aratys e iitd i ng
therewith; and EU§E§8%§°%§ﬁb§W%80n %Png S?nogéfgqfﬁ%ab annel elastically

abutting agaLashedallibk! XndBEAGE dbrhdlit £41 bERywBhAIhd Babhengainiasy

direction™0 e sealing by sa Irst nmenber with said second nenber, said
second nmegbgy; SGLLGHINR hehBRR 16 Gl K eslslgeddl Betaksehaa&iontacting
conjunction wth the ink supply needle; 47 wherein a direction of said

i nk channgl,rfhE@MEBRebAke ROrFalwe thirly Wo ahdnbre dpVindridel abscederizo
material, is substantially the sane direction of the sealing by said first
menmbers Wi bl sakbdpaerend menerr 819.s Amrigek cartridge for a printing
apparatus providing ink to a print head through a tapered i nk supply needl e
and renovably attached to the print head, conprising: an.i-nk chanber for
containing ink; an ink supply port for supplying ink fromsaid ink chanber
to the print head showheiprFigs n Goparat 6 B)saflei BREKEPEI PepBRE 8 may
conprising an external opening; a packing nenber provided in s§id in

suppl y poheyvefotabPryearoPFiki @hR8nkd rIVF tg‘lap(ﬁﬁ%ﬁaaeffﬁgv& SHRR - YHr e+ €

FTTting | RGASRET PR SHECERd A FEraieh o CoNEATREE | Ao 8RB Pk SLarS bt
cel ocl§ veRFanlR! ng i At ORIk PrREK AR PhigoR, CHEET ol RITH he
and whor et SRPATSAEERT Hiba T tar S B A A e R R e g
Supply poPorae® RisRBiey & FhbhORs bhRek P onCENS Ok LA ElagE E 1K o
a print hg%%h%%FQHQB @Hei9gk8§9€%%%§§éxﬂéi&gﬁjﬂﬁﬁﬂabahbweathécbﬁﬁ S@pp e

print head, conprising: an in er for containing ink; an ink supply

port for siaphy) 2941 {08-56Ld irlo €hamheLe L2 bzctRe igiciEeg nafnkidieaprtin | ng
apparatus, sald Ink supply port conprising an external opening;, a packing

menbefspr @y d Bot@iidn Blt SHAPENe PRperddporgian dmkachafinel with the
allowng a flow of ink, said packing nenber sealing the ink supply needle
of the priijmd fﬁlp%ﬂ@arrﬁdiﬂé)ylddltﬂm@ tshewrewipelra tdod asvaxpd adaecdavith
contained in said ink supply port elastically abutting against said packing
nenber, sajeferainee devifdesselded)i waldy 4dBencay ahdochbesphgasard LRKERARRNE!
in conjunction with the ink supply needle, said valve device being urged by
the i nk suy#sHes .needl e of the 48 printing apparatus to open said ink
channel, at substantially the sane tinme, when the ink supply needle is
seal ed by sai d packing nenber; wherein: a distance froma part of said
val ve device which first contacts the jnk supply need
i nser£8 into saip&qq}ggﬁr’iﬁyeﬁfﬁﬁw}f‘%néhﬁfrfso$°%taa}ldlepdagﬁq\{r}g]gh§2%e$g§\g%§h
engages with the ink.s |y needle is |lo h i ) tip
end ot nETHESA Ptk Miraracsir BEbaL A R (T8 PR EERR R
first contacts the i r Is ! | e HHeLedat et he
printing éﬁﬁh%&tﬁg?ggn ’g%?%ggggfﬁﬁg%%gk §F1ﬂ§s§§££%$§g§2£slanting at a
certaina nthal &4 aRebedt R gh£cief nd ke uppl y
needl e, sgggﬁgﬁgﬁ?%ggaggr%%%%H§¥§§g?d%%3cking nenberq%eing %isposed in the
vicinity ofgmhere said packing nenber contacts said valve device
AL ACA9 AR FTAY. Anf L Afr. Ay . AS.A LAIfLAIS Alfr. A@QAl Hy. ASr. A@ Afr. A Ay _. Ay
.A@. AsS. Anf?. Al S. A, . AS. Al f. AY[ S9. Af _. AT _. A@AI Sr. Ayr. Al . Aye. AS. Ay . A@. Ay9
.Af . A@ A AnF. AF
: Further, in the embodiment shown in Figs. 7(A) and 7(B),

the sealed connection between the packing member 8 and the valve
member 10 can be ensured because the fitting force between the

tapered portion 60 and the ink supply needle 104 is strong.



.A@ F. AHY. A, [ Y. h! , HKe#c~] %g”~| w mhc”Y] ca] ca] ca] ca] ca] ca] ca] c: a] ca]ca] ca]ca]c
‘a]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]calcagcalcalcalcaljcalcalcRal!Z *jvig/ p
b} xsni d_Z]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! pq9P2 4
" ###$98000&} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca]ca]ca]ca]ca]ca]ca]lca]ca]calcalcalcal & | (k)l)**d+,,,,6-v----.; .
U P 0/ 30u000061villitxsnid Z]]calc - cad calc
a] ca] ca] ca] ca] cé?ﬁgﬂfg%‘cg%}%a?%é’}%’%ﬁ]’ c"g%“%gp}lga %Z'}Dg'g% gg% gg%%é?@%ﬁ%%{gg%ﬁi@ ]6
6- 6785888889%$9.999 : T:::.1; V. - elv formed
;o }xsnid_ f’fg‘gjic%ﬁ (%]ecg %é]’ c%]f% &a lcnﬁ (r:ng cg]rc?i]“(l:a ] (]?g] ?:?a %g]aga] ga] ca] ca] ca]
ca] ca]ca] ¢ : a : cal. cahe i i art with which the
- 11<5]<x<]<2'§]:1g§1§§2]‘é§?1;§>16§§]>ggg%l?’ﬁ@%}@%f@@wg%l,%\?xésrsu %I_ ]]ca] ca] ca] ca] ca] ca] ca
] cal Ca’il Cak%%%%%@%@%l §3] eaheakea] aaliceheabthteapcalnnthal sag cparia]waiival ca
Jcal " A } BBB" Co CCCDEDz D} DDDEEECEEEEFZFqFt FFF- G xsni d_Z] ] ca] ca] ca] ca] ¢
a] ca] ca] cgheahCrhealion] ealpalcaleealealioa] dalua] ca] ca] ca] ca ca] ca] ca] ca] ca] ¢
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chamber 36, entering the compression spring 12 from the internal

opening 16 to be placed around the ink introducing chamber 36,

and fixing the valve body 40 to the guide body 42.

10 The valve body 40 and the guide body 42 may be fixed to each
other by providing a fixing hole 40a to the valve body 40. The
guide body 42 is inserted into the fixing hole 40a of the valve
body 40, and fixed by heat welding or adhesive as shown in Fig.
9(B). Otherwise, the valve body 40 and the guide body 42 may be

15 fixed to each other by forming a fixing hole having a thread to
the valve body 40, forming a thread to the axial portion 50, and

connecting these parts to each other as shown in Fig. 9(C).

Fig. 10 shows another embodiment of the valve member 10.

20 The valve member 10 has a valve body 40 and a guide body 42. The
guide body 42 is provided with an axial portion 50 and a guide
block 52. The axial portion 50 and the guide block 52 -of the guide
body 42 are formed as one unit. The guide body 42 is made of an
elastic material such as a plastic and formed with a groove 62

25 extending from the guide block 52 through the axial portion 50.
The valve body 40 may be made of the same elastic material, such

as a plastic, and formed as one unit with the guide body 42. When

the ink cartridge 2 is mounted on the printing apparatus, the ink

supply needle 104 contacts with and urges the valve body 40. The
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chamber 36. The edge of the guide body 42 having the groove 62
10 is pushed into the through bore 38a of the guide unit 38. The
guide block 52 has a groove 62 which allows the guide block 52
to be buckled as it passes through the through bore 38, and then
spreads to be retained in the guide unit 38. 1In this case, the
valve member 10 can be formed as one unit, therefore, the number

15 of parts and working process are reduced.

In the embodiment as described above, the guide block 52
of the valve member 10 has a groove 62. However, the guide unit
38 may be formed to allow splitting into a plurality of strips

20 for elastically accepting the guide block 52 of the valve device.

As the valve member 10 is contained in the ink-introducing
chamber 36, the valve member 10 needs to be manufactured ina small
size. This leads that ink is not provided smoothly to the print

25 head even when the ink channel is open. Therefore, as shown in
Fig. 11, the valve member 10 is formed with a depression 44a and
the penetrating portion 44b formed at the sealing portion 44 of
the valve body 40 to allow ink to smoothly pass therethrough. The

penetrating portion 44b is formed at the outside of the sealing
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plurality of these depressions 44a and penetrating portions 44b
5 in order to pass ink from the ink chamber 4 to the print head

smoothly.

The ink introducing chamber 36 may have a depression 36a

formed at the side wall of the ink introducing chamber 36. The

10 depression 36a is formed from the upper point where the sealing

portion 44 of the valve body 40 positions when the valve member

10 is not urged by the ink supply needle 104 to the point where

the sealing portion 44 of the valve body 40 positions when the

valve member 10 is urged by the ink supply needle 104 in Fig. 12.

15 In this embodiment, ink is provided smoothly to the print head
through the depression 36a. The valve member 10 having a

depression 44a as shown in Fig. 11 may be used with this ink

introducing chamber 36 as shown in Fig. 12.

20 As for the ink cartridge 2 according to the present
invention, the ink of the ink supply port 6 is sealed by the
connection between the packing member 8 and the valve member 10.
Thus it is not necessary to close the external opening 14 with
a sealing film or any equivalent member thereof. Therefore, as

25 ghown in Figs. 13(A) and 13(B), the sealing film 56 provided at
the external opening 14 may be formed with a hole 56a which enables
the ink supply needle 104 to pass through. The hole may be formed
by cutting the £ilm in a cross shape as shown in Fig. 14. By making

the hole, the ink supply needle smoothly pass through the film.
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external opening 14 toward the center thereof, as a retainer for
5 retaining the packing member 8 at the éxternal opening 14 of the
ink supply port 6. The protruding portion can be simply formed
by protruding a part of the external opening 14. The result is,
the number of parts or components and manufacturing process are
reduced.
10
The external opening 14 may have a retreating opening 14b
as shown in Fig. 16 (A) and 16 (B). The sealing £ilm 56 is attached
at the external opening 14 to retain the packing member 8 at the
external opening 14.
15
In this embodiment, the ink supply port 6 is open to the
external ambient air, therefore, the packing member 8 and the
valve member 10 are not influenced by the expansion and the
contraction of the air in the ink supply port 6.
20
Fig. 17(A) 17(B) and 17(C) show another embodiment of the
ink cartridge according to the present invention. - A packing
member 8 and a valve member 10 are provided in the ink supply port
6 in the same way as the embodiment shown in Fig. 2. The ink supply
25 port 6 has an external opening 14 designed to face the ink supply
needle 104 of the printing apparatus, and an internal opening 16
designed to open to the ink chamber 4. The parts and components
having the same symbols as Fig. 2 and not specifically mentioned

here have the same operations and effects as those shown in Fig.
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chamber 4 with a protruding portion 8a protruding from the fitting

5 portion 28 toward the ink chamber 4. The first surface has a hole

18a, whose diameter is smaller than the diameter of the needle

of the recording apparatus.

The packing member 8 has a second surface facing the
10 external opening 14 with a first tapered portion 24 and a second
tapered portion 26 each tapered from the external opening 14
toward the ink chamber 4 at the second surface. The function of
this is toguide the ink supply needle 104 of the printing apparatus.
The packing member 8 further has a fitting portion 28 to fit with

15 the ink supply needle 104 of the printing apparatus.

The valve member 10 has a valve body 40 and a guide body

42. Thevalve body 40 has a sealing portion 44 and a spring support
structure 46. The guide body 42 has an axial portion 50 and a

20 guide block 52. The sealing portion 44 of the valve body 40 has
a surface facing the packing member 8 formed with a protruding
portion 45b to contact with the tip end of the ink supply needle
104. The protruding portion 45b has a size compatible with the
hole 18a of the protruding portion 8a of the packing member 8.

25 The valve member 10 is received in the guide unit 38 of the ink
introducing chamber 38, to be moved vertically with respect to

the packing member 8.

The protruding portion 45b has a height that permits it to
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the valve member 10 is urged by the ink supply needle 104 to open
5 the ink supply port 6 at the time when the ink supply needle 104
and the packing member 8 form a sealed connection with each other.
Thus, undesirable air or bubble do not enter the ink supply port

6.

10 In this embodiment, the tip end of the ink supply needle
104 contacts the protruding portion 45b of the sealing portion
44 at the time when the tapered ink supply needle 104 fits with
the packing member 8. This forms a sealed connection between them,
by mounting the ink cartridge 2 on the printing apparatus.

15

When the ink cartridge 2 is further pushed toward the

printing apparatus, the ink supply needle 104 fits into the
fitting portion 34 of the packing member and is inserted into the
hole 18a of the protruding portion 8a of the packing member 8 whilst

20 forcing out any air. Then, the ink can be provided to the print
head 102. The valve member 10 is forcibly separated from the
packing member 8 when the ink supply needle 104 is inserted into
the ink supply port 6 whilst forming a sealed connection with the
packing member 8 as described above. Therefore, the air

25 compressed by the ink supply needle when it is inserting in the
ink supply port does not enter the ink supply port 6 and the ink

supply needle 104.

When, on the other hand, the cartridge 2 is removed from
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12. The protruding portion 45b of the sealing portion 44 of the
valve member 10 is accepted into the hole 18a of the packing member
8, whilst the ink supply needle 104 be detached from the packing
member 8. The sealing portion 44 of the valve member 10 forms
a contact with the protruding portion 8a of the packing member
8. This closes the ink introducing chamber 36 when the ink supply
needle 104 is almost detached from the packing member 8 but is
still forming the sealed connection with the fitting portion 28
of the packing member 8. Thus, the ink does not leak from, and
undesirable air or bubble does not enter the ink cartridge through

the external opening 14 of the ink supply port.

Fig. 18(A) 18(B) and 18(C) show another embodiment of the
ink cartridge according to the present invention. The ink
cartridge has a packing member 8. The packing member 8 has a
protruding portion 8a and a hole 18a formed at the protruding
portion 8a of the packing member 8 in the same way as that shown

in Figs. Fig. 17(A) 17(B) and 17(C).

The valve member 10 has a valve body 40 and a guide body
42. The valve body 40 has a sealing portion 44 and a spring support
structure 46. The guide body 42 has an axial portion 50 and a
guide block 52. The sealing portion 44 of the valve body 40 has
a surface facing the packing member 8, formed with a convex surface
45. The convex surface 45 is a spherical surface. The spherical

surface of the valve body 40 has a diameter of curvature larger
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Fig. 19(A) shows an enlarged cross sectional view of the

valve member 10 having a spherical convex surface 45. The convex

5 surface 45 of the sealing portion 44 of the valve body 40 is like
a part of a sphere having a diameter “R”. The diameter R of the
sphere is larger than the length “L” of the axial portion 50 of
the valve member 10. Thus, the sealed connection between the
packing member 8 and the valve member 10 is ensured even when the

10 position of the valve member 10 varies.

Assuming the diameter of curvature of the spherical convex
gsurface 45 of the valve body 40 as “R”, “2R” (2 x R) is at least
longer than the widest part “d” of the valve body 40 as shown in

15 Fig. 19(a).

In this embodiment, the tip end of the ink supply needle

104 contacts the spherical convex 45 of the sealing portion 44.
This occurs at the time when the tapered ink supply needle 104

20 fits with the packing member 8, to form the sealed connection with
each other when mounting the ink cartridge 2 on the printing

apparatus.

When the ink cartridge 2 is further pushed toward the
25 printiné apparatus, the ink supply needle 104 is guided by the
tapered portion 58 to contact with the center of the convex surface
45 of the valve member 10. Under this condition, the ink supply
needle 104 is inserted into the hole 18a of the protruding portion

8a of the packing member 8.
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5 with the packing member 8 as described above. Therefore, the air

compressed by the ink supply needle does not enter the ink supply

port 6.

Further in this embodiment, the ink supply needle 104
10 contacts with the center of the spherical convex surface 4'5 having
a large diameter of curvature, and the valve member 10 is regulated
by its axial portion 50, therefore, contact between the valve

member 10 and the ink supply needle 104 is ensured.

15 When, on the other hand, the cartridge 2 is removed from(
the printing apparatus, the ink supply needle 104 is detached from
the packing member 8. The valve member 10 is urged toward the
packing member 8 by the elastic force of the compression spring
12. The convex surface 45 of the sealing portion 44 of the valve

20 member 10 forms a contact with the protruding portion 8a of the
packing member 8, to close the ink introducing chamber-36. This
occurs when the ink supply needle 104 is almost detached from the
packing member 8 but is still forming a sealed connection with
the fitting portion 28 of the packing member 8. Thus, the ink

25 does not leak from, and undesirable air bubbles do not enter the
external opening 14. Furthermore, as the sealing portion 44 has
the spherical convex surface 45, the sealed connection between
the packing member 8 and the valve member 10 is ensured even when

the position of the valve member 10 varies.
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of the hole 18a of the protruding portion 8a of the packing member
5 8 as shown in Fig. 19(B). 1In this case, the contacting surface
between the ink supply needle 104 and the valve member 10 is large,
to enforce the contact therebetween without reducing the sealed
connection between the ink supply needle 104 and the packing
member 8.
10
Furthermore, the closing surface 44 of the valve member 10
may be formed as a conical shape 45d having its point removed,
to leave a flat surface 45c remained. In this case, the contact
between the ink supply needle 104 and the valve member 10 is
15 enforced.és well, without reducing the sealed connection between

the ink supply needle 104 and the packing member 8.

The elastic member may be an extension spring 64 as shown

in Fig. 20. The extension spring 64 is fixed to the ink cartridge

20 2 at an end by the packing member 8 to have the other end of the
extension spring 64 contact with the valve member 10. -The valve
member 10 is forced toward the packing member 10. In this case,

the valve member does not need to have a spring support structure

46, and the ink cartridge 2 does not need to have a guide unit

25 38 in the ink introducing chamber 36. The result is, that the
structure of the ink cartridge 2 can be simplified, thus, the

manufacturing process can be reduced.

- Figs. 21 and 22 shows another example of the valve device
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5 8. The elastic support portion 74 is made of an elastic material
such as a hard rubber, a plastic material having.a high elastic
modulus, or an elastomer material. The elastic support portion
74 is capable of bending when the ink supply needle 104 fits with
the packing member, to urge the valve body 72 of the valve device
10 70. The valve body 72 and the elastic support portion 74 may be
geparately formed, or may be formed as one unit. The elastic
support portion 74 of the valve device 70 urges the valve body
72 toward the packing member 8. At the same time, the valve body
72 contacts with the packing member 8, and guides the valve member

15 vertically with respect to the packing member 8. Therefore, the

number of parts can be reduced.

The valve device 70 may have a plurality of elastic support
portions 74, for example, three in Fig. 21, or only one elastic

20 support portion 74 as shown in Fig. 22.

Fig. 23 (A) and 23 (B) show another embodiment of the valve

device according to the present invention. The valve device 80

has a valve member 82 to form a contact with the packing member

95 8 and an elastic member 84 for urging the valve member 82 toward
the packing member 8 in order to have the valve member 82 contact
with the packing member 8. The elastic member 84 is made of a

polymeric elastomer or a rubber capable of expanding.
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5 needle 104 of the printing apparatus toward the ink chamber, to
open the valve device 80. Thus, the ink is provided from the ink

chamber to the print head 102 of the printing apparatus through

the hole of the ink supply needle 104.

10 A part of the valve body 82 is fixed at the packing member
8 as shown in Figs. 24 (A) and 24(B). The valve body 82 is urged
to contact with the packing member 8 by the elastic member 84 in
this case as well. The valve body 84 is urged toward the ink
chamber by the ink supply needle 104, to open the hole of the

15 packing member 8. The ink is then provided from the ink chamber
to the print head 102 of the printing apparatus through the hole

of the ink supply needle 104.

The valve device 80 may be formed as one unit with the packing
20 member 8. It means that the valve device 80 is fixed to the packing
member 8 as its part. Thus, the number of parts and manufacturing

process can be reduced.

The valve body 40 of the valve member 10 may have a surface

25 facing the packing member provided with a notch as shown in Figs.
25(A) to 25(D). The notch 40c of the valve body 40 shown in Figs.

25 (A) and 25(B) has an angle the same as that of the tapered ink
supply needle 104. The notch 40d of the valve body 40 shown in

Figs. 25(C) and 25 (D) has an angle smaller than that of the tapered
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; {dul s, t 2R supply needle 104 contacts the
valve body 40 as shown in Figs. 25(C) and 25(D), the tip end of
5 the ink supply needle 104 does not contact with the valve body
40 of the valve member 10, therefore the tip end of the ink supply

needle 104 is not damaged.

The packing member 8 may have two fitting portions, a first

10 fitting pbsition 28a for fitting the ink supply needle of the

printing apparatus when the ink supply needle 104 is inserted from

the external opening 14, and a second fitting position 28b for

fitting the ink supply needle 104 when the ink supply needle 164

ig further inserted toward the ink chamber 4. 1In this case, each

15 of the fitting portions 28a and 28b fits with the ink supply needle

104. Thus, the sealed connection between the packing member and

the ink supply needle 104 can be enforced. Each of the fitting
portions 28a and 28b may be formed with or without a hole.

Preferably,thefittingportionzaaclosertx:theexternalopening

20 14 is not formed with a hole and is sealed initially prior to use.

In such a case, the number of parts can be reduced because the

ink cartridge does not have a sealing film to seal the supply port

6 prior to use. Even in this case, the fitting portion 28a is

formed as tapered as shown in Fig. 26, so the ink supply needle

25 104 can smoothly penetrate the sealed fitting portion 28a.

The ink cartridge according to the present invention may
be used as an off-carriage type ink cartridge which is mounted

on a fixed part of the body of the printer and connected to the
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! The ink cartridge according to the present invention may -

5 alsobe applied to a printing apparatus in which a heating element

is used as a pressurizing means not only to the printing apparatus

in which the piezoelectric transducer is used as a pressurizing

means of the print head.

10 As described above, according to the present invention, an
ink cartridge and an ink supply system are capable of closging the
inksupplychannelwhenji:isnotnmuntedcn1theprintingapparatus
and capable of opening the ink supply channel to provide ink to
the print head when it is mounted on the printing apparatus. A

15 printing apparatus employing the ink cartridge or the ink supply

system is also provided by the present invention.

Furthermore, Ink can be éupplied from the ink supply port

to the ink supply needle without having air or bubble enter the

20 ink supply port because the valve device is urged by the ink supply
needle of the printing apparatus to open the ink channel under

a state where the ink supply needle is sealed by the packing member.

Furthermore, the ink supply port can be sealed without
25 having air or bubble enter the ink supply port because the valve
device comes to close the ink channel of the packing member before
the ink supply needle of the printing apparatus is completely

detached from the packing member.
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elastic material and provided with a lubricant coat at least at

an area with which the ink supply needle contacts.

Fufthermore, the packing member can seal the ink supply
needle because the packing member includes a tapered portion or

a fitting portion fitting the ink supply needle.

Furthermore, the ink supply needle can securely contact
with the valve device, because the valve device includes a
substantially flat surface with which the ink supply needle

contacts.

Furthermore, the valve body can be moved substantially
vertically with respect to the packing member because the valve
device includes a guide body for guiding the valve body to slide

substantially vertically with respect to the packing member.

Furthermore, manufacturing process can be simplified and
reduced because the number of parts or components necessary for
assembling the ink cartridge according to the present invention

is reduced.
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1. An ink cartridge for a printing apparatus providing ink to a print head through a tapered
ink supply needle and removably attached to the print head, comprising:

an ink chamber for containing ink;

an ink supply port for supplying ink from said ink chamber to the print head of the printing
apparatus, said ink supply port comprising an external opening;

a packing member provided in said ink supply port, forming an ink channel for allowing a flow
of ink, said packing member sealing the ink supply needle of the printing apparatus by
fitting therewith;

a valve device contained in said ink supply port elastically abutting against said packing
member, said valve device selectively opening and closing said ink channel in conjunction
with the ink supply needle, wherein said valve device does not comprise a sphere; and

a sealing film sealing said external opening of said ink supply port until said ink supply needle

penetrates into said ink supply port.

2 An ink cartridge as set forthin claim 1, wherein said valve device comprises:
a valve member selectively contacting with' a surface of said packing member, said valve
member being forced by the ink supply needle of the printing apparatus when the ink
cartridge is mounted on the printing apparatus; and

an elastic member always urging said valve member toward said packing member.

'3 An ink cartridge as set forth in claim 2, wherein said valve member comprises a support

structure for supporting said elastic member.
4. An ink cartridge as set forth in claim 3, wherein said support structure is radially shaped.

5. An ink cartridge as set forth in claim 2, wherein said valve member comprises a flange

for supporting said elastic member.
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7. An ink cartridge as set forth in claim 6, wherein said taper portion fits with the ink supply

needle.

8. An ink cartridge as set forth in claim 1, wherein said packing member comprises a second
surface facing said external opening with a fitting portion to fit with the ink supply needle of the

printing apparatus.

9. An ink cartridge as set forth in claim 3, wherein said valve body of said valve device
comprises a surface formed with a spherical surface contacting with said packing member, and
wherein said spherical surface of said valve device is formed with a flat portion with which the

ink supply needle contacts.

10. An ink cartridge as set forth in claim 1, wherein said valve device comprises:

a valve body contacting with said packing member and urged by the ink supply needle of the
printing apparatus to open said ink channel when the ink cartridge is mounted on the
printing apparatus; and

an elastic support portion for supporting said valve body.

\1.1. An ink cartridge as set forth in claim 1, further comprising a packing retainer for

retaining said packing member at said external opening of said ink supply port.

12.  An ink cartridge as set forth in claim 11, wherein said packing retainer comprises a film

capable of being penetrated by the ink supply needle of the printing apparatus.
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15.  An ink cartridge as set forth in claim 11, wherein said packing retainer has a protruding

portion protruding from said external opening toward the center thereof.

16.  An ink cartridge as set forth in claim 8, wherein said fitting portion comprises a first
fitting position for fitting the ink supply needle of the printing apparatus when the ink supply
needle is inserted from said external opening, and a second fitting position for fitting the ink

supply needle on the ink supply needle is further inserted toward said ink chamber.

17.  An ink cartridge as set forth in claim 16, wherein said first fitting position is initially

sealed prior to use.

18.  An ink cartridge for a printing apparatus providing ink to a print head through a tapered
ink supply needle, said ink cartridge capable of providing ink to the print head through the ink
supply needle, the ink cartridge comprising:

an ink chamber containing ink therein and an absorbent material;

an ink channel for providing ink from said ink chamber to the print head of the printing
apparatus,

‘a first member provided at said ink channel, forming a part of said ink channel for allowing a
flow of ink, said first member sealing the ink supply needle of the ink printing apparatus by
fitting therewith; and

a second member contained in said ink channel elastically abutting against said first member in
a direction which is the same as a direction of the sealing by said first member with said
second member, said second member selectively opening and closing said ink channel in

conjunction with the ink supply needle;
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an ink supply port for supplying ink from said ink chamber to the print head of the printing

apparatus, said ink supply port comprising an external opening;

a packing member provided in said ink supply port, forming an ink channel for allowing a flow
of ink, said packing member sealing the ink supply needle of the printing apparatus by
fitting therewith; and

a valve device contained in said ink supply port elastically abutting against said packing
member, said valve device selectively opening and closing said ink channel in conjunction
with the ink supply needle;

wherein said ink supply port includes a concave portion, and wherein said packing member
includes a protruding portion extending toward said supply port and fitting with the

concave portion of said ink supply port.

20.  An ink cartridge for a printing apparatus providing ink to a print head through an ink

supply needle and removably attached to the print head, comprising:

an ink chamber for containing ink;

an ink supply port for supplying from said ink chamber to the print head of the printing
apparatus, said ink supply port comprising an external opening;

a packing member provided in said ink supply port, forming an ink channel for allowing a flow
of ink, said packing member sealing the ink supply needle of the printing apparatus by
fitting therewith; and

a valve device contained in said ink supply port elastically abutting against said packing
member, said valve device selectively opening and closing said ink channel in conjunction

with the ink supply needle, said valve device being urged by the ink supply needle of the
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printing apparatus to open said ink channel, at substantially the same time, when the ink

supply needle is sealed by said packing member;
wherein:

a distance from a part of said valve device which first contacts the ink supply needle
when the needle inserts into said ink supply port to a part of said packing member
which engages with the ink supply needle is longer than a distance between a tip end
of the ink supply needle and a part of the ink supply needle which first contacts the
packing member when the ink cartridge is coupled to the printing apparatus, and

said packing member has a surface slanting at a certain angle substantially the same as a
tapered angle of the ink supply needle, said slanting surface of said packing member
being disposed in the vicinity of where said packing member contacts said valve

device.



