1 1 NK-JET PRI NTI NG APPARATUS AND | NK CARTRI DGE This patent application
clainms priority based on Japanese patept applications, H10-320113 filed on
Novenber 11, 1998, 5 H11-228430 filed on August 12, 1999 and Hll - 56676
filed on March 4, 1999, the contents of which are incorporat ed herein by
reference. BACKGRClJND OF THE I NVENTION_ 10 1. Field of the lnvention The
present invention INK s WI‘EFW ﬁppﬁﬂl%’&am&%rﬂ%ﬁl‘e@%g ink on a

printing nediumfroma print head supplied with 15 ink through a tapered

i nk supply needle, and nore particularly to an ink cartridge and an ink
suppl y syst em Tlei®vsdd entatdmshiatht ienh tdieipid pidikg iapp darieds on2 Japaaesept i on
of the Related Art 20 Typically, an ink cartridge having a supply port for
provi di ngpatknt sapphheatadnise alyri3IRolisadf bied phi MNdvegnksppar Bf ussoBor
ejecting ink on a printing nmediumfrom nozzle aperture of the print head.
_The pid ntHhy- 2ppa3 atilsl dthoraArhghkbow 2 nk W Hpphyl Aekdb6626 fnleden Mersbppl y
channel to supply ink to the print head. When the ink cartridge is nounted
on the pr4ntil3§%appehrait gontemsshodf owhiichk augpplipcnepdiretied isegirdbint o

t he ink supgly port of the ink cartridge so that ink is introduced to the
print healeIerenypen the ink cartridge includes a porous nmenber within its

BACKGROUND OF THE INVENTION
10

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 po%t 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.



i nk'chanber for absorbing ink, the ink chanber is depressurized by the
porous nenber. Therefore, the ink cartrEdge needs to be 5 sealed not to
suck undesired air or bubbles in the ink chanber. Fig. 27 is a cross
sectional view of an exanple of an ink cartridge and an ink supply
channel . The ink cartridge 112 has an ink supply port 114 and a packing
menber 120 contained in the 10 ink supply port 114 and fitting with an ink

| die 1 ich_ i ted, t int_head 116, The. ink |
port 114 15 SealBah Wi A GERIPAGSR i LAAS enBRACER TRECGF A TIU oA of

to use. W %D% | I | 18,1 s jnse in.the ink s |y, jport
114 andvﬁﬁgt% |néfﬁ%§§ggf¥ﬁg%%gh§g%'156? %ﬁ%‘ﬁ%ﬁﬁﬁﬂbpfy%ﬁ_é%ﬁg%%ﬁé¥f%
penetrat _eﬁ?(/t Dfe SEA NG dnidByr | NEnbsEReR  PEAXI I87 Lord PEIDE i feq @RI LL16
via the ink supply needle 118. The ink cartridge 112 1is Sealed by fitting
the ink syppl¥dngsel o litmindiddie erekirngr PEPbEEs 120.£120 iWiek Halteirnk
cartridge 112 is renoved fromthe printing apparatus with ink left

therein, the sealing of the ink supply needle 118 with the packing nenber
120 is released. The result is that ink |leaks fromthe ink supply port 114
or air or bubblBigen2eriss teheriosle sepplipnpdr viét4of|an meemspldaif ausak of

the ink 25 cartridge cannot renove the ink cartridge until ink in the ink
cartri dgecpstrodpeeard \ansek spprilyecheanedannbie rigpedstaadini das digngésa
plurality of ink cartridges with his choice while ink is still remained in

the ink caftiPEGEPRLY PREFel hdsaBlen PRclvngeBeBReF nk2 @ a7 ¢t affeedsin the
di sl gped; [r, SAMBLE. 11k YSaPA Y nd s chrard T &85 18409 A §LA5h
is connected to a print head 116. The ink supply port 114 is sealed

with a sealing film, not shown in the drawings, prior touse. When

the ink supply needle 118 is inserted in the ink supply port 114

and fitted in the packing member 120, the ink supply needle 118

15 penetrates the sealing film. Ink is then provided to the print
head 116 via the ink supply needle 118. The ink cartridge 112

is sealed by fitting the ink supply needle 118 with the packing

member 120.

20 When the ink cartridge 112 is removed from the printing
apparatus with ink left therein, the sealing of the 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

is still remained in the ink cartridge.



.formed at an opening of an ink supply port and a ball slidably received in
the ink supply port which is always urgﬁd against the 5 elastic slit wall
by a spring. An ink supply channel of the conventional ink cartridge

descri bed above is opened by urging the ball with a hollow ink supply
needl e of the printing apparatus when the ink cartridge 10 is nounted on

t he apparatus. Theremies hssinypehdhdel at ittecprkridaet 24 dijedlosgbsddrnhen
the hollow ink_supply needle is renbved fromelastic slit wall_ because of
the el ast F¥2FBLEe Ut UShR2EBRT NP - whi’ ¢l - 8RRy (iR s ahelBar L Cajfal h & lthe

el astic sLit |l _of the ink supply port. Therefaore, jnk.dqes not ak
fromthe %ﬂﬁméﬁpﬁFyariSo%%?fn%nﬁya% Jd'ﬂ( SRR R r?d’td @nlbéﬁi ﬁ‘glfiﬁ%‘ié’uppl y
port. Th : t] | in i er ck . t he
structur egggggﬁga. in r@ﬁ pﬁpg %gééf* g)%%g rr?)ﬁ%{\%atlesd agg"s"%/ %o%gg\gﬂa%lggg]%%be

Therefppreq) fBe; workapi ,bky g Lhepipkgcartridge is 20 deteriorated, and
the manufacturing cost would“rise up. "Fig. 28 shows anot her exanple of a

conventional ink cartridge disclosed in Japanese patent application No.
5-229137 enploying a packing nmenber, or a rubber nenber disposed in the 25
i nk supply portaanink bapplyhchlnhsluogetdhagaonsenthenpackhkgcaenbetdgeby a
spring. Ink is supplied froman ink chanber to a print head via a
cyl i ndri cdescohhedt ahgvearanasopdived By urging gde alilhevitdyla idrliloal ink
connecting neans to nove away fromthe packing nenber against the elastic
force of SHRPEYriegdle offhehe Mk igdyind cppayatysy Mt the Eng. cagtiaslas
packiQ? menber 134 _di sposed in the ink suppl% port_ 132 and a ball 136
1 is mounted on the apparatus. The ink supply channel of the ink
cartridge is closed when the hollow ink supply needle is removed
from elastic slit wall because of the elastic force of the spring
which always urges the ball against the elastic slit wall of the
ink supply port. Therefore, ink does not leak from the ink supply

15 port and air or bubble does not enter the ink supply port.

The conventional ink cartridge, however, has a drawback
that the structure of the ink supply port is complicated as shown
in Fig. 27. Therefore, the workability of the ink cartridge is

20 deteriorated, and the manufacturing cost would rise up.

Fig. 28 shows another example of a conventional ink
cartridge disclosed in Japanese patent application No. 5-229137
employing a packing member, or a rubber member disposed in the
25 ink supply port and a ball which is urged against the packing member
by a spring. 1Ink is supplied from an ink chamber to a print head
via a cylindrical connecting means. The ball is urged by the
cylindrical connecting means to move away from the packing member

against the elastic force of the spring.



.abutting against the packing menber 134 by neans of an elastic 5 force of
a spring 138. In the conventional ink cartridge shown in Fig. 28, the
packi ng nmenber 134 serves as a valve seat sealing the ink supply port 132
wi th the connecting nmeans, and the ball 136 serves as 10 a val ve body
closing the ink supply port 132 in cooperation wth the packi ng nenber
134. However, the relative position between the ball 136 and the spring

138 i tabl e, Thi desirable jnsuffjcient sealing by the
al 1 136 wi (h (TS pHDk] i CREGE: LIRS ERF T RoHhor 3 (KB POMnBcBRRS MBans

needs to NaseA 1. | 41880508t 261 ¢ AL Pk Ooab 1L CHERL | Y3bT aRat ephgh| 1336

agai nst the astic ce of 'the spring. etefore, the connecting neans

does notawastivg i dsLihsd ¢He e PAKinRGniEels L34 mEs Ber BBr 81asbeeause
the ball 136 is always urged toward the packing nenber 134 by the spring,

the t i oupbrd®l &f od speipacksag nenber 134 may 20 be expanded. This is

di sadvant ageous because it may cause an insufficient connection between
"the ball 136 and the packing nenber 134. SUMVARY OF THE FNVENTI ON 25 The
present invention was nmade in view of the foregoing problens or drawbacks
acconpanyi ng t hen dore ereioert iceal | gk carteidge shovheinolvent 2Bnakhénk
cartridge. Therefore, it is an object of the present invention to provide
an i nk caRaFFiRR e 134 FRKVSEPDT \» IpdivenfeeE Rl HRajtdte tiy¥fe SPPPAYI ng

apparatus_ capabl e of closing an ink supply channel assyredly, sufficientl
PP portr¥%2 with the cé%necting méﬁ%é{ an t%e aiﬂ 136yserves as y

10 a valve body closing the ink supply port 132 in cooperation with
the packing member 134. However, the relative position between
the ball 136 and the spring 138 is unstable. This may cause an
undesirable insufficient sealing by the ball 136 with the packing
member 134. Furthermore, the connecting means needs to have a

15 large contact area to sufficiently urge the ball 136 against the
elastic force of the spring. Therefore, the connecting means does
not easily inserted in the packing member 134. Furthermore,
because the ball 136 is always urged toward the packing member
134 by the spring, the through hole of the packing member 134 may

20 Dbe expanded. This is disadvantageous because it may cause an
insufficient connection between the ball 136 and the 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



when it is not nmounted on the printing apparatus and capabl e of opening
the ink supply channel to allowink to snoothly flowto 5 a print head when
it is nmounted on the printing apparatus.” Another object of the present
invention is to provide an ink-jet type printing appar at us enpl oyi ng such

of  Che {BREPBS PRTHREY PYIIShERGeRT. SFE) ARC GrThE TRUSai ARG | on.

the. presestPaRiET scsied RACmE BT oi%@%g?%l % %‘%ﬁgt e errsrlsa(r)l];i
dr awbacks . ECORPERYI G ngﬂﬁt%%%glgfghgoghhekn a4k 09650 i Bgspi oe

I nventi on provi des an I nk cartri a pri appar at us

to a pringpphgagdgt Bﬁ@ugﬂ;kas&ﬁpﬁ %ar{}{%ﬁl&r&ome@eghﬁ £ S SRMAH Vo ptdpched

to the print head, including: "an 1nk 20 chanber for containing ink; an ink

suppl y5 pogt EthSHEBHywHEn' Rk ibr Buhked B eRanbesnkq nighady: e diead of
t he prlntlng apparatus, the ink supply port including an external openi ng;

a packing nmenber provided in the ink supply port, form ng an i nk channel
for allowng a flow of ink, the packing nmenber sealing the ink 25 supply
needl e of the phbbhengobBppatablisthy prekend tiheeastibh, iando prealide devi ce
contained in the ink supply port elastically abutting against the packing
menber, thekvaktvetgpei peiseliagt apehyatogeerinpdogidgc kashng nkheants icdagnne
in conjunction with the ink 6 supply needle. In order to solve the
above-stated problens and drawbacks acconpanying the conventional ink
cartridges, the present
0 The above other objects can be achieved by combinations of
the features recited in independent claims of the present
application. Dependent claims define further advantages and

exemplary combinations of the present invention.

15 In order to solve the above-stated problems and drawbacks
accompanying the conventional ink cartridges, the present
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 supply 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



5 invention further provides an ink cartridge for a printing apparatus
providing ink to a print head through. gn ink supply needle and renovably
attached to the print head, including: an ink chanmber for containing ink;
an ink supply port for supplying ink fromthe ink chanber to the print
head of the i nting.apparatus, 10 the ink supply port including an
ext er nal SBBEﬁNgPeﬁ &cking menber provided in the ink supply port,
formng an ink channel for allowing a flow of ink, the packing nmenber
sealing the ink supply needle of the printing apparatus by fitting
therewith; and;.a e, deyi 'ggng i I ically
15 abutting agz]iflng%la{a%et(ga% ?ﬁ%ct%géngéer, th%%%%ﬁgﬁ% éée etg%ﬁayg%?]és
openi ng aaécglngahpantgh%henIepem&r&%nlan QR eRgkhargest h thike éarré&en%uppl y
needl e, the valve device being urged by the ink supply needle of the
printifg appanativs fareper phevidkschaniek aararidye florma wWidmtike i nk
supply needle is sealed by the packing nenber. 20 The val ve devi ce nmay
conme to chpperthesi pkovhding iak thea padkitnderemtdroneghora timdk isnpprdyppl vy
needl e of the printing apparatus is conpletely detached fromthe packing
menber. 28epdlerdnd remguvhbiyt abtabbed- e dtkel prioit dremdhnd rrlawkiatgks an
acconpany[ng t he conventional ink cartridges, the gresent i nventi_on

[

further piBYicRaMBRT il CANCAIAGET bRka 7 iRl AYPPAYPRPEE LSO EBRRdIYHEI nk
to a print _head thyou nink s ", ~ neeg{e ng removably attached to the
o ot PhendntiE fhe ik Ahanbr ko ind pelof Rl nd me rnind Sragratys,
menbey, acepuTRdat ed i, g 1KSIATRE" JhobxRR3IAER Bfehltg ;A0 HHGSHRP! Y
port or supplylng
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
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



.ink' fromthe ink chanber to the print head of the printing apparatus, the

i nk supply port including an external ogening; a packing 5 nenber provided

in the ink supply port, form ng an ink channel for allowing a flow of ink,
t he packi ng menber sealing the ink supply needle of the printing apparatus
by fitting theremnth and a valve device contained in the ink supply port

el asti cal MK ERmpehdE Al A2 iHIDadKiing RRRDEF, meRe ) AGROHRRAAed

sel ectively 10 .open d c| osi the.ink ch nneI n co nction_w.th the
ok suppFheieuaPEAn P 3 fbBEBnid Totios oS gpR £ ﬁ%ﬁ?@ﬁgaa%alng
dra\/\/oacksl %QﬁQQP@QXH%% HQ%mSO”% qglonal qg LAl %rld Ehg rese E
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attached to the pri including”™ an contai ning ink
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head of the printing apparatus, 20 the in supply port 1 ncluding an

external epenanbowdnPagki Dgw SEMEK, Py igketkiny h@nbdiK s8y1ping Red ink
formng an ink channel for allowng a flow of ink, the packing nenber
seal i ng t hepphk nesadim pfnelee lper ioft ingeappanatag appacatiog thyefewtting and
therewith, the packing nenmber including a hole and a protruding rim
surroundlﬂgvégvﬁhéehépé candaaned ve dbei éakcshpriledort ehesitdkaddppl y

port elastically abuttin g agai nst the packi ng nmenber, the valve device
sel ect i ve“P]?uEEéﬁg AP HRE T FBSRRL Y MRRDEKarH® VRAVESF(HES B4 eCkivg lihe

|k SHpP! yonecdle, the val ve device Leluding 2 substantially, it gy face

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 port 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



supply needl e contacts. The packing nenber may include a first surface
facing the 1ink chanmber formed with a cylindrical recess having a dianeter
5 acceptable to receive a part of the valve device at the first surface,
The hol e of the packing nmenber may have a dianeter snmaller than the

di aneter of the cylindrical recess at the first surface. 10 In order to
sol ve t he S¥PBIY- §€804§ SPHEREHS -and dr awbacks acconpanyi ng t he
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 1hcngedle and reapvabl v, aldaghed 4o the, pidle Neat g cpe

i ncluding: an “iI'nk containing i an 1 nk supply por

suppl yi ng ; nkNknbhBEWt Berinl GRaRDEr {9 tde: P41 %é@@«Td rﬁvfﬁbﬁ aordiryni&%r

apparatus, the ink supply port including an external opening; a packing

nenbers pr avicdgdablet B8 rBke3WRPLY pRtt off @hE RG 18R idek ickaniel O fidist
allowing a flow of ink, the packing nenber sealing the ink supply needle

of the printifageapparatus by fitting therewith; and a val-ve device
contained in the ink supply port elastically abutting against the packing
menber, the val ve device selectively opening and closing the ink channel
in conjunction with the ink 25 supply needle, the valve device including a
val ve body conThethebe of tthe pagkicid mgmverbeayahave ne|digingfer smaller
substantially flat surface w.th which the_ink supply needle contacts. In

order to $6RVRRHEIMEFETPAIIE Frdbreid cadararaspatkshe first surface.
10

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 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 supplybneedle contacts.

In order to solve the above-stated problems and drawbacks



acconpanyi ng the conventional ink cartridges, the present invention
further provides an ink cartridge for agprinting apparatus providing ink
to a print head through an ink supply needle and renovably attached to the
print head, including: an 5 ink chanber for containing ink; an ink supply
port for supplying. ink fromthe ink chanber to the print head of the
printing 2ppaPREH¥1INS: hbe ARTYEPSHLPISSr £ 1N CREGFAGISS e Xter RASSSHEni ng; a

Ki renber . i ded in_the . ink | t, .f ' i nk .ch I
For i Pow RUCHEE PO P CPRE. BERY LA3EK PRy SRUnBar tE4aRenG e FRPED Elppl y

needl e ofa ESFEEL?;%QQVQQE%%aL%? g%afi thg h@ggﬁt'gghg%n%n a, a%é% qevice

cont ai ned Suppry p&r St Eéply i ng “agai nst aéking

menber, the.Makven e%‘%ﬁ@vééi?(:éi:t\_’%&ﬂe%g%?gﬂﬁ%gr%[ﬁedatlcllk%% ,g.itnbﬁdcfg]i& hapnel

in conjunction wt ein supply n evice In ding: a

val ve $odynkomafbé AT ok cWnith ihi@gPaakl Neh TRIP8LERNY pEsekdY suppivikhg
supply needle of the printing apparatus to open the 1nk channel whenthe
i nk cartridRye ranst Neunikechanbéhe opthapiriigt apeal af the phined gy iagparedysf,or
guiding the valve body to slide substantially vertically with respect to
t he packi hhenenkesup0yThertalnelddingeamagxitechade opaniaby e arpaicddng
selectively <contacting with a surface of the packing nenber, the valve
menber beffgeroptedigedt he thi twppiyppieediartof fdyanigrd mr rigikasd@naeds
when the ink cartridge is nounted on the printing apparatus; and_25 an

el astic néfberliPVARE arfiry ehelval v aditsdrinb e atheeqlddd diemdmfer .

The v. ve menber ey i nel ude pq:i%%&%%rgpSé%gE&grb% tf%ting therewith; and

a valve dévice 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 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

25 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



supporting the elastic nenber. The support structure may be 10 radially
shaped. The val ve nenber may include a Hbange for supporting the elastic
menber. The packi ng nenber may al so incl'ude a second surface facing 5 the
external opening with a tapered portion tapered fromthe external opening
toward the ink chanmber at the second surface, for guiding the ink supply
needl e of ¥abldrlntshrpethparieusvaine negperedapoiirdrdamny filanget hothe i nk

supply needl e. 10 The packi nq nenber. may include a second surface facing
the ext ersr}hqpcifptérﬂ%g“\% t%aasqﬂ‘ft‘\“ﬂbb%rti onto fit with the ink supply

needl e of the printing apparatus. The packi ng nenber nmay be made of an
elastic material and 15 provided with a lubricant coat at |east at an area

LT e IR SES e ROl SR YE A e Ll

e a
substantially flat su e I nk supply needle contacts.™ 20

The vahve didyemyr-ddc!4sis:i iy sealn g dian SOFe oSt erdderifk channel

of the packi ng nenber when the val ve body contacts w th the packing
menber; angktyridik cpaing} taaaW Rhd Akki ehpabsr hbetréhsodEhd WerRfide,
val ve body is urged to come out of contact 25 with the packi ng nenber by
t he i nk suppt guhdédpetloé ittkesppphyimerdappdr ahe oriMt ineaapparpants . of Thée
i nk channel of the valve body may be fornmed by cutting off the sealing
portion. kepered portion may fit with the ink supply needle.

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.



The sealing portion of the valve body may include a substantially flat
surface with which the ink supply needlg, contacts. 5 The guide body nay
i nclude: an axial portion being connected to the val ve body; and a guide
bl ock fornmed at an end of the axial portion opposite to the valve body,

t he gui de block guiding the valve body to slide substantially vertically
with respect to the 10 packing nenber The axial portion of the guide body

may be forned ag, one nit wwth the e bo 5 The ink cartridge may
further includet3€g8fa 1Hﬂ|P°5F69Pd8 % ﬁ Fﬁgxﬁn °§Mpﬂﬁy Wdé ceive
t he gui de K Lde The,val ve the U|de b may
be separa gFgE orne%Tyzggggds r% %t 8 g&cw tHe PiX|n pﬁ ant e gui de

body may anggg of an elastic naterlal The QUIde body may be formed with
a groove extendlng fromthe guide block through the axial portion. 25 The
val ve Hody of the valve device may include a surface facing the packing

menber formed with a convex surface. The val ve body of the val ve device nmay

include a surfatke gld dd Beapgdhenpacie nGMERDEL porarineibei hf corfeeigddi ng

portion to contact with a tip end of the ink supply needle. The val ve body

of the vatvetltewiaderenhgdincdndie gusdeflabeck formed at an end of the axial
portion opposite to the valve body, the guide block guiding the
valve body to slide substantially vertically with respect to the

10 packing 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 anelastic 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,



.5 facing the packing nenber, provided with a notch. The notch of the valve
body may have a tapered angle which is;4he same as that of the tapered ink
supply needle. 10 The channel of the valve body may have a tapered angle
which 1is snmaller than that of the tapered ink supply needle. The val ve
body of the val ve device may include_a surface, facing the packing nmenber,
forned w tRCAPEphBFi BAF<i0FF BEEPeTs EORPALt Vhgh vt tBF oF TYHL AP IFE IR Ghk
supply needle. The.spherical surface,of .the valve devigce may have a

di anet er SPngﬁFSaWﬁ? Fangrepﬁaﬁ%a%&FaﬁgﬁéFugéi¥\ﬂ%ﬁggs'part of the valve
body. 20 The packing nenber may include a first surface facing the ink
chanber with a protruding portion having a hole whose dianeter is snaller

than the dianet@ne0fa1he hatky BPRINE %@%edetfﬁgemaprwéime aPRALANS, 25
The packi ng menber may include a first surface facing the 1nk chanber with

a protyudengipgr thenphaking achoke , Wpeseidied®ti®h a hiot@@.l er than the

di aneter of the ink supply needle of the printing apparatus. 13 The
spherical surface of the valve device may be formed with a flat portion at
its center having a smaller dianeter than a diameter of the hole of the
protrudi ng portThe ndtecherfpadei Mglvs hedparay Tewyeval vapdeed cangy whiclhude:

a val ve body contacting with ,
is  the same as that of the tapered ink supply needle.

10 The channel of the valve body may have a tapered angle which

is smaller than that of the tapered ink supply needle.

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



.the 'packi ng menber and urged by the ink supply needle of the printing
apparatus to open the ink channel when {fhe ink cartridge 10 is nmounted 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 packing nenber at the external opening of the 15 ink supply
port. The packing retainer may include a fil mcapable of being penetrated

by the ink dle of . th i nt] tus., 20 The fil .

Formed wi th a hOVE SHICH CrbBrEEarRat Mie ChbBF fiStiian BoY doaor Poaptud

EI_Er Ough' . aTQEaEO 8rg§)§nbgtf qli:ge%e ¥e Uthta'vqgl t e sfrr{allTelrn 1a?1{eq:fsesr %:I]‘taa}[ine'a 25
e packing retafner may be a protrudi ng portion protruding fromthe

external gpgRkRdrt eatfet BE1eeRle HeheheRirudiRg HUC SRl R eﬁ@aki e an
internal opening open to the ink chanber, and™the ink cartridge further

i ncl udes melbkter 14 provided at the internal opening. The fitting portion
may include a first fitting position for fitting the ink supply needl e of
the printing apparatus when 5 the ink supply needle is inserted fromthe
external opening, and a second fitting position for fitting the ink supply
needl e when th&hemkabupplerineediay iscliude hex viadser bedyt owatact hegiwikh
chanmber. The first fitting position may be initially sealed prior 10 to
use. AccofEBenBacbingomgabesspact vsgeth®yptiseink pmummlivomesgdd e tdfe the

above- st at ed Etoblens and drawbacks can be solved by a ) )
printing apparatus to open the ink channel when the ink cartridge

10 is mounted on the printing apparatus; and an elastic support

portion for supporting the valve body.
The ink cartridge may further include a packing retainer
for retaining the packing member at the external opening of the

15 ink supply port.

The packing retainer may include a film capable of being

penetrated by the ink supply needle of the printing apparatus.

20 The film may be formed with a hole which enables the ink

supply needle to easily pass through.
The hole may be formed by cutting the film in a cross shape.

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



provi sion of an ink supply systemfor an ink-jet type printing 15 apparatus
supplying ink contained in an ink cartriygge to a print head through a
tapered ink supply needle, the ink supplying system including: an ink
channel for providing ink fromthe ink chanber to the print head of the

printing appar.afus; .a first nenber rovi ded at the ink channel, formng a
part of tt?pet%vr}%tefié‘rjfné:lhezolrftcﬁr %1&%{&%% | ow of ink, the first nenber
sealing the ink supply needle of the ink printing apparatus by fitting
therewith; and a second menber contained in the ink channel elastically

abutting agai nght I?‘itftii‘h%f pBRERRL, mggteiﬁeﬁeag qe Fétsffi@t?{%%%%f’@féﬁng

and cl osing the i nk chann in conjunction wth the 1 nk supp needl e.

Accor di ng flog- ;s_a'tt&ngn@ﬁ@eirn@%\%%glyoﬁeéaﬁepcsﬁm prA¥eRhiyO8ppatBus when
a

above-stated probl ens and drawbacks can be solved by a "provision of a
printishg appaiakusuppely ejeciliads Diseptadpfidthivdg dhterBdiluspenhhgh and
includes: a print head; a tapered ink supply needle; and an ink cartridge
communi catl agcwndhf 1 thtei py ipris theiazh tflorofight ihgechaperkedupplysnpedyendesth e
and renovably attached to the print head. The ink cartridge includes: an
i nk chanbé&hef pnkcpmmininegdd e R ;funthawk isgpprgdporwardtheuppkyeimrmbenk. from
the ink chanber to the print head of the printing apparatus, the ink
supply port conprising an external opening; a packing nmenber provided in
the ink supply_port, form.ng.an ink,channel for allomjf a flow of _ink,
the packing menBEF SEEFENG ERETPNROSAEAPY FEEdPE BT THRL 10 73S iy 1o
apparféust%y %%tting therewith; and a valve device contained in the ink
suppl y port glaétically abutting agai nst the

According to another aspect of the present invention, in

the above-stated problems and drawbacks can be solved by a
provision of an ink supply system for an 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 forallowinga flowof 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



packi ng menber, the val ve device selectively opening and closing the ink
channel in conjunction with the ink supg%y needl e. 15 BRI EF DESCRI PTI ON OF
THE DRAWNGS Fig. 1 shows a cross sectiohal view of the ink cartridge
according to the present invention with a part of the printing apparatus
conprising the print head; 20 Fig. 2 is an _enlarged cross sectional_ view of
t he i nk supgiym, prichinchudesk & @rintdgead hawpaparedgnkisuppgy reesH@ns t he
val ve nenber, of the ink cartridge shown in Fig. 2; Fig. 4(A) shows the ink
suppl y pofPdofnt Heki GRTELF 49 dgemmyBlGRt hng h‘él'ghakt%%gbw%ef&ﬁ% grrQueh
printing ratus; ki g. 4(B). shows the ink su ort .of the_ink .

o 11 dgetha AP Tres ik StRBly TRadh e or! PRESERPAY T asiitd SPUshP et

t herein; FEi 5 . r. L € t ' S I t .16 of
the ink carfd dgi® AR0e CBrEp TeELARTR AL E n e BB BE s ER S bt 1 e

shown 4 n Fhg, éﬁﬂgwg%lgpbg% A;i)x%t SEDP! é/u}{)}%g)giﬁg Ofnit Nerdih 1¢¥Hd Nhy APRARSIMS

inserted therein; ( shows ano r enbodi ment of the ink supply
port of therhdlpiit Hed@eor FhE pAldihAppaieddKesepPphy H@bp1Ppddte i nk
cartridge shown in Fig. 6(A) with the ink supply needle of the printing
appar at uscomnpel ketlgt dnereditsrn) bpeningA) a Jromei i) alchdie repbodt dedt inft Hhe
I nk supply port

ink supply port, forming an ink channel for allowing a flow of

ink, the packing member sealing the ink supply needle of the

10 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 supply needle.

15 BRIEF DESCRIPTION OF THE DRAWINGS

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



of the ink cartridge; Fig. 7(B) shows the ink supply port of the ink
cartridge shown in Fig. 7(A) with the jnk supply needle of the printing
apparatus inserted therein; 15 Fig. 8 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 nenmber; Fig. 9 (B) shows a cross sectional view of another
embodi menPEt bhet hBKyGRYETAERBEr: 20 Fig. 9 (C) shows a cross sectional view

f another embogi f_the val ve nember. Fig. 10 , ,

Secti onal vi ew BFSanciRr SBABBAF REntAR TR BSfe GethR L GAAEE s a
i.anal : xi ew_of .anot h di;ment. 25 of t | nher; Fig. 12

Chowe an_ Shaadi nf2ar SRAT) AEernERGadRRng ok voareele) B By e i o

secti onal j4hey, pfsapeabedlyment.af .t he packing retainer for the packing
menber ; F?g? 1% (%) ghoms t he pgcépﬁg retainer for the packing nmenber 17

shown 5n Fig. 18{4); 6 FAD.sHdws st o h®bsemeedi Benthef i hhesRasK) Mbrt
retainer for the packing nenber; Fig. 15(A) is a cross sectional view of
anot her esabotdheebhhk baetrtlgepacki ng retainer for the packing nenber; Fig.
15 (B) shows the packing retainer for the packing nmenber shown in Fig.
15(A) ; 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 embodiment of the ink supply port

of the ink cartridge;

Fig. 7(B) shows the ink supply port of the ink cartridge
shown in Fig. 7(A) with the ink supply needle of the printing
apparatus inserted therein;

15 Fig. 8 shows a cross sectional view of another embodiment
of the valve member;

Fig. 9(A) shows another embodiment of the valve member;

Fig. 9(B) shows a cross sectional view of another embodiment
of the valve member;

20 Fig. 9(C) shows a cross sectional view of another embodiment
of the valve member;

Fig. 10 shows a cross sectional view of another embodiment
of the valve member;

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



Fig. 16(A) is a cross sectional view of another enbodi ment of the packing
retainer for the packing nenber; 10 Figy716 (B) shows the packing retainer
for the packing nmenber shown in Fig. 16(A); Fig. 17(A) is a cross
sectional view of another enbodinent of the ink cartridge according to the
pr esent inﬁention; Fig. 1%7 83) shows the ink cartridge shown in Fig. 17 (A
with 15 f 8WPn%nsEE58ry dBdlie of the printing apparatus; Fig. 17 (C shows
the ink cartrid sh j [ ' he_4J S : l.e .of the
printing appar atggg'i %\Qﬂlgehdgt%%?%g%{f@%&}ﬁé%o# srmlae gj%?s%lng%%tganla Wi ew
of anot heg enbgdi ggekin%f meR®el-Nk cartridge according to the present

i nvention; 20 Fig. 18 (B) shows the ink cartridge shown in Fig. 18 (A with

the ink supply pegdl £5 of) tiheapeidbs NG APRHAL ¥Sew &F indthd LenBiWmddie i nk
cartridge shown in Fig. 18 (A) with the ink supply needle of the printing
appar & usotnsket pdckhageirsraiheq. £52( Ahel paakdhas mes®etd;onal vi ew of the
val ve nmenber 25 shown in Fig. 18(A) to 18(C); Fig. 19(B) is a cross
sectional view Bigand (¥r skawsdihepackbhg tied aigleref oerdber paGking i@n@er s a
cross sectional view of another enbodinent of the valve nenber; 18 Fig.
20 shows EhewpRnkncHigri d§éA¢onprising an extension spring; Fig. 21 (A) is
a cross sectional view of another enbodinent. of the valve device .

conpri si ng t hr cE18} ok {&) §&bﬁoq¥o§ﬁ”qqqﬁignal view of another embodiment

of the packing retainer for the packing member;
10 Fig. 16 (B) shows the packing retainer for the packing member
shown in Fig. 16 (A);
Fig. 17(A) is a cross sectional view of another embodiment
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 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(QC);
Fig. 19(B) is a cross sectional view of another embodiment
of the valve member;
Fig. 19(C) is a cross sectional view of another embodiment

of the valve member;



5 Fi'g. 21(B) is a cross sectional view of the valve device shown in Fig.
21(A) with the ink supply needle of-the,grinting apparatus; Fig. 21(0
shows the val ve device shown in Fig. 21%5); Fig. 21 (D) shows the valve
device shown in Fig. 21(A) with 10 the ink supply needle of the printing
apparatus; Fig. 22 (A) is a cross sectional view of another enbodi nent of
the val ve devi c&18on#d $hRysa theasitie caripcrdo GramRsn: sing @n 2mngion
cross sectional view of the valve device shown in Fig. 22(A) with the ink
supply ne&& éR8F the printing 15 apparatus; Fig. 22(C) shows the val ve

devi ce shown in_FEig. ). Fl.g.  22(D), shows the val ve device .shown i.n
o 21 (A) i B LS AL TR LS ORBeeT e Srat ha 1 W RECHBP & amaee

23(A) sho t k pEN : evi C& 1 i . WS
Che vai ve e, Delvelhach g8 boflort QEnttt MPe il okt ic TbipbOre TIPS

printimg appar aw?;. 2iti(®) 324(4) c£B8¥ssanet bgal evbegi BENthof vihee Vdd vece
device; Fig. 24 (B) shows the val ve device shown in Fig. 24 (A) with the

i nk suppl ghoeedlie eigtheign)nkieal eppaiakusupgdy Fh@ed P& (A - tise FpEimSiing
sectional view of another enbodinent of the valve nmenber; Fig. 25(B) shows
t he val ve appafrattushown in Fig. 25(A) with the ink supply needle of the
printing apparatus; Fig. 25(C) is a cross sectional view of another

enbodi mnent 19 5ﬁgph§l¢gpv@h@gwb@he valve device shown in Fig. 21(A);

Fig. 21 (D) shows the valve device shown in Fig. 21(A) with
10 the ink supply needle of the printing apparatus;
Fig. 22(A) is a cross sectional view of another embodiment
of the valve device comprising a elastic support portion;
Fig. 22(B) is a cross sectional view of the valve device
shown in Fig. 22 (A) with the ink supply needle of the printing
15 apparatus;
Fig. 22(C) shows the valve device shown in Fig. 21(A);
Fig. 22 (D) shows the valve device shown in Fig. 21 (A) with
the ink supply needle of the printing apparatus;
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



Fig. 25(D) shows the val ve nenber shown in Fig. 25(C) with the ink supply
needl e of the printing apparatus; Fig. 2§ shows another enbodi ment of the
ink cartridge 5 according to the present invention; Fig. 27 shows a cross
sectional view of the conventional ink cartridge with a part of the

printing apparatus.conprising the print head;, and Fig. 28 is a cross
secti onal g E&FOY éﬁS?ﬁ &fMmodi ment of 10 the conventional ink cartridge.

DETAI LED DESCRI EI%%QQEI%AM%{TC’ gr é é]f_;\qst eorrvpno?llengnt S g (&pe‘lviptrhesent

invention wll escri renceé

acconpanying %ﬁwsag_ély nzaalgn%%d'tm%&%%@ ??)a%tfu@ | ows do not intend

tolimt the scope of the present invéention, merely ‘exenplify the

invention. Allro§.the ERaidranoandrt B&b@@!ﬂ?&aﬂ@t beng nehamgol-ades6idded in
the enbodi ment are not necessarily essential to the invention. 20 Fig. 1

shows & fhbebrambgdtaenheobrasehmk1naéhthdge according to the present
i nvention. As shomn in Fi an ink cartridge 2 has an ink chanber 4 for

cont ai ni ng i nk, F38d 44 R Wss%pcfﬁ?ls%o?efc%l%]i 1 &Smasieii qnad

connunlcatlgn mnth he 25 nk ch nbgé The ink cartridge 2 is also
provi ded W hcﬁrbﬁb Phg P28 ptgéeed’%ﬁ%”@ EREFHR U P P s,
and a valgﬁ? 10 Iocated bet ween the ink chanber 4 and the packing

menber ve nehber 10 is always urged toward the packing nenber 8

20 by ah el as?i&.“i’é O o FSYBEEESHAT1 SPELN% £ 2ind e LA M MG &

10 the conventional ink cartridge.
DETAILED DESCRIPTION OF THE INVENTION

Preferred embodiments of the present invention will now be

15 described in detail with reference to accompanying drawings.
The embodiments described as follows do not intend to limit the
scope of the present invention, but merely exemplify the invention.
All of the features and the combinations thereof described in the

embodiment are not necessarily essential to the invention.

20
Fig. 1 shows a first embodiment of an ink cartiidge
according to the present invention. As shown in Fié. 1, an ink
cartridge 2 has an ink chamber 4 for containing ink, and an ink
supply port 6 designed to establish an ink communication with the
25 ink chamber 4. The ink cartridge 2 is also provided with a 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



.8 is made of an elastic material such as a rubber or a plastic. The ink
chanber 4 acconmpdates therein a porous,genber 5 which absorbs ink.
Because of the fact that ink is absorbed in the 5 porous nenber 5, ink is
retained in the ink chanber in stable w thout splashing, even when the ink

cartridge nounted on a_ carriage of a printing apparatus noves in

reci procat?y ¥t €43fitgR fIpeeat %Otﬂﬁéeﬁaﬁaasswgmﬁ% | The RRGIBERTISH ¢ he
i nk chanber . 4., the ink chanber 4 is always depressurjized. 10 _Fig. 1.shows

a part of %t [ B?Fﬁt?%ga%p%a?%?h%.maﬁeerjp%\frﬁq asaﬁpﬁ}’léﬁﬁ§ ﬂ]ésaap%f‘?%}c head

102 fi xed ; [y LN awi d- i nk. supply
needl e 102Q%%g?§hggaﬁgégggtgg%?@ﬁgggfﬁﬁiahggﬁ%ﬁn%%@??%ﬁgm%§ﬂg%ﬁesd&%ﬁ head
102, and ambsbrdshknkart BeedasBobdetndO§acthenRk i6Rr il 8o Hed MRURERA on

the ink cartridge holder 106 of the printing apparatus in such a way that
the ink sypplonspaicmterd aces ke d ety neatie 4 cHardbder f i sddme
apparatus. Wen the ink cartridge 2 is nounted on the printing apparatus,
t he packi mgtimeuterspl aishitriey ieviers witary tier tird daftididae tdournteed ndan sappl y
needl e 104. The ink is then introduced fromthe ink chanber 4 to the print
head 102 carsigleholfes poimeingiappdmatup mrweofin fecipkosappl gtnadeigh 104.
Fig. 2 is an enlarged cross sectional view show ng the ink 25 cartridge 2.
The ink s&PSEF pohf B¢ PYFB\A BelLGKth ignaespepradptedpnithe 1nkcehanber to

e I SUPPLLeed) €00 e PN SRR o on I nternal
10 |
Fig. 1 shows a part of the printing apparatus. The printing
apparatus has a print head 102 fixed on the carriage, not shown
in the drawings, a tapered ink supply needle 104 designed to
establish a fluid communication with the print head 102, and an
15 ink cartridge holder 106. The ink cartridge 2 is mounted on the
ink cartridge holder 106 of the printing apparatus in such a way
that the ink supply port 6 faces the ink supply needle 104 of the
printing apparatus. When the ink cartridge 2 is mounted on the
printing apparatus, the packing member 8 in the ink supply port
20 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.



The "packing nmenber 8 is press-fitted in the ink supply port 6. The packing
menber 8 has a protruding portion 20 on,jts outside surface, fitting with
a concave 22 forned on the side wall of"the ink supply port 6, in order to
have the packing nmenber 8 retained 5 in the ink supply port 6. The
protruding portion 20 of the packing nenber 8 seals with the concave 22 of
the ink supply BBetPackimggenbesks dgeprese -ILakk ebr b e inkksePphY Possrt 6.
The packing nenber 8 is made of an elastic paterial such 10 as a rubber
materi al Pncl IRf RGCEITE PeBrEY Sobef 2 Rt vy & tiombRen At @uHsiSsnber ,

a et hyl ene-propyl ene rubber, .a nitrile rubber, and an elastnec_.material.
e Dkl BHEFRREerTEf 458 Sunt oo a e aa e OR s G, ARt con i
areas Wtk i ink s I cont . i er t noot h
Meoaive 167 bad Beel, MBI AORE! RIO ROBEARN Y hInBERTY At MY
silic resi g r r es| f i r 8
Facea e T ROioR SUPBIPRRERAN | Shelbr oPRudHig Bl cdor 26 e M i th

a cylindrie@ber20seatessi B9 thavidgcavdizanst eheC oARAIEY By bertesei phugf, a
part of the valve device, which will be explained in detail hereinbel ow

The packi hbgknaober n8thasa fieben 3Redehknedpplyt bertewst.er thereof, capable
of receiving the ink supply needle 104 fornmed in the «cylindrical recess
30, having a dianeter snaller than the dianmeter 25 of the cylindrical
recess 30, thereby to forman ink channel. The hol e 32 of the_packin%
menber 8 expandEh@npackang membern& Lpprde mfedire el@stofc Med qariiadt iSvg

apparat us, when the ink supfly‘need]e 104 s inserted into the hole 32.
The ki A8 Fehpbey material including a silicon rubber, a chloroprene

rubber, a butyl rubber, a ethylene-propylene rubber, a nitrile
rubber, and an elastmer material. The packing member 8 is
provided; if desired, with a lubricant coat at areas with which
the ink supply needle 104 contacts, in order to smoothly receive
15 the ink supply needle 104. The lubricant coat consists of a

silicon resin or a fluorocarbon resin.

One surface of the packing member 8 faces the ink chamber

4. This surface of the packing member is formedwitha cylindrical

20 recess 30 having a diameter compatible to receipt of a part of
the valve device, which will be explained in detail hereinbelow.

The packing member 8 has a hole 32 defined in the center thereof,
capable of receiving the ink supply needle 104 formed in the

cylindrical recess 30, having a diameter smaller than the diameter

25 of the cylindrical recess 30, thereby to form an ink channel.

The hole 32 of the packing member 8 expands and seals the
ink supply needle 104 of the printing apparatus, when the ink

supply needle 104 is inserted into the hole 32. The packing member



8 is formed with a protruding rim 34 surrounding the hole 32 formed in the
above-nentioned surface of the packing penber 8. The packing menber 8 has a
second surface facing the 5 external opening 14, with a first tapered
portion 24 and a second tapered portion 26. Each tapered portion on the
second surfac is tapered fromthe external opening 14 toward the ink

chanber 8 ¥DF ORI oS R Hiff thRG he? IS Qipiiponele e 1R 2 drorrs

printing appafatus. The cking nmenmber 8 is. _also prqvided with 10 a fitting
portion 2é8f§%ﬁ9838ﬁetwgggé88ﬁg §Hg235§,oﬁotﬁﬁtRﬁqh%ngtﬁﬁmﬁkﬁ"§hpply needl e
104 of the printing apparatus. The packing nmenber 8 is press-fitted in the
i nk supply port 6 and defines an ink introducing chanber 36 within the ink

supply 15 portof I i ugi cha 6 ol area. ; ihed
bet ween t he pacEiﬁggﬁgﬁ%gé 8@§%ggt%eﬂgﬁkgc%§%%g§ 2&§%%gev§%€gqﬁéﬁ%§? 4 is

recei vpd bRtbhRal dpérii@duci Retahamieist36apdhed bt idd naddaing Lhayder 36
has a cylindrical guide unit 38 having a tﬁrough bore 38a. The guide unit
38 recei veaparpdrpoptidheeaal wac) tapehed pOrthoardarti® grodel tda-fsleve
menber 10. The guide unit 38 contacts with the part of the val ve nenber 10
necessar yisot Apgeedt frowatve erctdyenall Copmavedg vet tiaatd/ thid hinlke spegatbeo-
the packing nenber B. The valve nenber 10 is always urged by a conpression
spring 124t 6Q&r BheheupReREnginErbELiNg, the Aot SePPhivt Reeld epdOd mf Zhe
menber for selectively closing the ink channel of the packing . mepber 8.
Fig. 3 she%néhnﬂnﬁagﬁ%‘tls of e RFARETERBERT18. 1Rl SRR VIASHA YD has

a valyp body; #0: SSE3EE100 S A LIRS PASK Y SR dface, to fit with

the ink supply needle 104 of the printing apparatus.

The packing member 8 is press-fitted in the ink supply port
6 and defines an ink introducing chamber 36 within the ink supply
15 port 6. The ink introducing chamber 36 is an area defined between
the packing member 8 and the ink chamber 4. The valve member 4

is received in the ink introducing chamber 36. The ink
introducing chamber 36 has a cylindrical guide unit 38 having a
through bore 38a. The guide unit 38 receives a part of the valve
' 20 member 10 in order to guide the valve member 10. The guide unit
38 contacts with the part of 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



8, and a gui de body 42 for guiding the valve body 40. The guide body 42
hel ps the valve body 40 to nove vertically with respect to the packing
menber, when the valve nmenber 10 is received in the ink introducing,
chanmber 38. The valve body 40 has a sealing 5 portion 44 for sealing the
i nk channel of the packing nmenber 8 when the valve body 40 contacts with
the packi g AeftREIE d% bé’ﬁiry Ag feuppetding tha iied vas Prey éBppo’-Fl'ﬁf @ idee

conpr essi spr n ink channel 48 suitable r assage of
' nk vhen ﬁéypéan'@%ll%%ai}“ VootoB HBohPABoV I {9 EHeR BRI FERREEtoy

the 10 ink spppl ¥, ggaﬁng&bgae RELE DY FRRAL LU,  Her . L he Seela}é 4

portion 4471 s Su at . par chanr rmed

by cutti neh@fink%&e@éwﬂ@%rﬁan%r% Th?hQLUaglevé)%ﬁy 4% nas é‘% g

portion 50 connecting to the valve bo , a guide ock 5

an end of pblReiaxi ah pert 568154 0@]9@51&}6 cHénidl the tad %mﬂ%&f & ring
back to Flg 2, the guide bIocE 52 is slidably received in the guide unit
38. The guhda tHook152 hedy a odtaed et s witdhgeie Paak iagthanbé£rs,0d sgid ng

t hrough bore 38a of the guide unit 20 38. The guide bl ock 52 of the valve
menber 10supppetabesunttite #Hefguisicopont 1138, the daverddr aralsperirady 21,0
nove vertically with respect to the packing nenber 8  The print head 102
is of an RRAR pBt inlyp@h@nnﬁit e aguhiorlpie | §or Ahe gfagsage tf digiky when the

pi ezoel ectric t print head. In the piezoelectric type print head, by
driving avpi¥so P@ztft FP@est?‘éﬁs‘aﬁc%?n%afb‘i‘ é@sttn - ha Bk ing nerharidy (99 ead

Kk d t t k d | et t f th
or i nt 10 naatte SEBpLTfedlERF KheiPeiBl 483 BhPRg tnui Rere I oy L6

portion 44 is substantially flat. A part of the ink channel 48

is formed by cutting off the sealing portion 44. The guide body
42 has an axial portion 50 connecting to the valve body 40, and
a guide block 52 formed at an end of the axial portion 50 opposite

15 to the valve body 40.

Referring back to Fig. 2, the guide block 52 is slidably
received in the guide unit 38. The guide block 52 has a diameter
larger than a diameter of the through bore 38a of the guide unit

20 38. The guide block 52 of the valve member 10 cooperates with
the guide unit 38, to have the valve body 10 move vertically with

respect to the packing member 8.

The print head 102 is of an ink jet type print head normally
25 referred to as a piezoelectric type print head. 1In the
piezoelectric type print head, by driving a piezoelectric
transducer a pressure chamber is expanded to lead ink in, and
applies a pressure to ink to eject ink droplets out of the print

head. It is necessary to dissolve, during manufacturing, any



24 ‘'bubbles in the ink within the cartridge of this type of print head,
because bubbles in the ink may cause i nadequate conpression of the
pressure chanber so that ink droplets do not eject as they are designed. 5
In this case, the ink is injected in the ink- cartridge at a negative

pressure of yghnus; J oMl e atmsehericr gssure, (1.033kg . per gquar e

e .
neter) when the ink cartridge i’s ctured res n-coi T~ Spring

(s desi gneddode pl@1L0n0 eARUGNL! fayr 92ubbe; NG, IEIES AP LOYBN Aot he

packi ng nmenber 8 in order to have t alve nme contact with

the packipa peelenrd -twabednder thhe Law arepsuts gendbti 8fecdhgsi pii&y nal
opening 16 forned at the side of the ink supply 15 port 6 Opening to the

i nk chanbefrred deas gmedi.nmensi on | arger than the dimension of the ink

i ntroduci ng chanber 36 in which the valve nenber 10 is acconmodated. The

resultdis, ink can snmoothly be introduced to the ink introducing chanber

36, and flown to the ink supply port 6. Afilter 54 is provided between

the internal 20Iop&hiiRgcaseonfthtelnkhidsupplertsst insthadinkecankrifaabat 4

of the ink cartridge. The filter 54 collects dust or foreign particles

exi sting PnPEABtANR BRafBEFe4°f Pl neringitem @6 the Ffmesphellfgregsure

di mensi on sag%|3 s that of the intern%! eni i nk passes . snoot hly
i

16,
t hrough t Hé r /5P $ANaEE MSHE ) 1HEE S SHTSTHIRY 19 be

penetr at e et e SHAR! Yohgedhs: BB oB%1°0gHRY 18 GRMRAE X !
10 strong enough to urge the valve member 10 toward the packing member

8 in order to have the valve member 10 form a contact with the

packing member 8, even under the low pressure condition.

The internal opening 16 formed at the side of the ink supply
15 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



14 for sealing the ink supply port 6 prior to use. The sealing film 56
serves to close the ink supply port 6 also to retain 25 the packing
menber 8 at the external opening 14 of e ink supply port 6. The
operation of the packing nenber 8 and the valve nmenber 5 10, when the ink
cartridge 2 is nmounted on the printing apparatus w Il be explained in the
fol | owi ngtif RAEIRETEMOEB ol Rt exASTIRIVPPERIFY G4 2f Wheninheupmly
cartridge is. n t nounted on the printing apparatus, the valve body 40 is
urged t owBPETt 10 packi ng nmenber 8 by the conpression spring 12. The
seal ing portion 44 contacts with the protruding rim 34 surrounding the
hol e 32 of the packing nenber 8 Thus, the ink i ntroducing chamber 36 is

cl osed by the pag a%<%£%n|ng 12 ? H%Q & 48 tRe S Fig.

4(A), the extern supp y port 6 Is adjusted to fit

the inmk syg Iwherfe%%elﬁ%at&f@@ee 2t g m&iﬁ@éa bhl €86 & ﬂ@dofr?%%% Irrath@e I nk
cartridge holder 106 of the printing apparatus. The tapered ink supply

needl e 10dilhepe pepELiAéa@sihhenhseablnewihbmibbrhkophbeskentee@ddifientt.he
fitting 20 portion 28 whilst being guided by the first and second tapered
portions 24 and 26 of the packing nenber 8 Wen the ink cartridge 2 is
further pushed into the cartridge holder 106 of the printing apparatus,
the tapered inkA%lﬂipi’Vyn needlig.1@4 whesnbbehiykicmertiatbe iim aath@ouaited32 of
t he packi ng menber. 8. This causes the hole 25 32 to expand, and the fitting
portion 281dfhe Wélﬁ%ﬂ%gpﬁéﬁfﬁéfasr8t§§a‘f’%1‘t'¢1é3qddfk4§ubﬁl‘&/rmdl%*’aim thehe

|nk | e dIe 104 ur es the flat sealin ortion_44 of the | ve
égppog e ember g by tﬂe compre581ongs ring 12. The san?hg

portion 44 contacts with the protruding rim 34 surrounding the
hole 32 of the packing member 8. Thus, the ink introducing chamber

36 is closed by the packing member 8 and the valve member 10.

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.



same time, the valve nmenber 10 noves toward the ink chanber 4 against the
elastic force of the conpression springzd2. 26 The ink supply needle 104
beconmes held in conmunication with the ink introducing chanber 36 via the
hole formed in the tip end of the ink supply needle 104, and thus allows
ink to flowto the 5 print head 102. Wen the cartridge 2 is renoved from
the printing apparatus, the ink supply needle 104 is detached fromthe

! b 10 i d t th
backing 10 nemereg iy “EBLY nefand dBs R AT HoED o clrlREER RIS T
seal i ng pegLi Pﬁk%@ocﬁ{kgn?{%cﬁ%nﬂg%@gg J0, th%s s1Lhesimkscf @R@' s f%&&m

packi ng nmenber 8 when k supply needl e 10 Is conpletely det

fromthe packhadiAREEpBy rded®AND 4t hahdWighs thel dwik inkURRl Y18RedbaHO4 is
released fromthe fitting portion 28 of the 15 packing nenber 8, at the

sane thmeprtihe weald ngzportion 44 of the valve body 40 is urged toward the
packi ng nmenber 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 forned with a
protruding rim 34 surrounding the hole 32 of the packing nenber 8, to have
t he val ve body HWbeadrhaearhiriHgethessiamaiad 6romw@Q9rnn§#n@app@t%ts§l3o
Fig. 5(B) shows the ackln menber 8 and the ink supp needl e 104 of the
printing téﬁpa%twp éﬁﬁe%ﬁﬂe%@ﬂﬁwrﬂl 6hetﬂécl<hngcra?fﬂlﬁ¢ﬁg9e 2 25

is deS|gn g to ha SI% aII?mnnﬁ t he |f$ qgﬁ¥(£eedle X of the ink
cartridge 2% 5e58 u%ﬁed fit $2LKE TRRPChrtY ity it ddrova % Rafk Nhse,
the ST 918%%5:' Qrb)?%heg(gll%ls%q% %}r réaE & en%%mpress1on spring 12. The
sealing portion 44 of the valve member 10 closes the ink channel
of the packing member 8 when the ink supply needle 104 is completely
detached from the packing member 8. It means that when the ink
supply needle 104 is released from the fittihg portion 28 of the
15 packing member 8, at the same time, the sealing portion 44 of the
valve body 40 is urged toward the packing member 8 to close the

ink introducing chamber 36.

As shown in Figs. 5(A) and 5(B), the packing member 8 may

20 not be formed with a protruding rim 34 surrounding the hole 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.



to Figs. 4(A and 4(B) can be obtained. 27 Furthernore, even when dust or
foreign particles is contained in ink, the seal ed connection between the
packi ng menber 8 and the val ve nenber 10 can be ensured, because the
contacting surface between the valve body 40 and the cylindrical recess 30

packi ng member | &Ry HRFE 12 TASEHRE DA o G H g R %@%eréﬂﬂ "
supply ne%an%a(lZ]B,%% fltl 1t1'1|}ea1.stﬁé: %%gl%:éoé&%gect!: fg% e%, tﬁ% 8%'&?(% m rEhg

7(A) 10 a t he pac Ve s S tape po i on
60 tapereg sﬁenm@afmeemlbeqp%' 88n 1 teqlstu%dhobscéas@ftﬁéecom&
menber 8. In these cases, when the ink cartridge 2 is pushed into the ink

cartri dge uglrdele bRBweenhame vheve No®H Y ¥ndnead! ey10daknegit ed-£ot 034 he
hol e 32 of the packing nenber 8, the 15 tapered portion 58 and the tapered

porti of 6@featle fpalckiinid rdrder ik isudpingeneedl e 104. The sane operation as
explained wwth reference to Figs. 4(A) and 4(B) can also be obtained in
these cases. 20 Furthernore, even when dust is contained-in ink, the

seal ed connection between the packing nenber 8 and the valve nenber 10
can be ensured, PBc€BaYe iRcFEDHt iAhPrslici@le bbeweafking parber %d@%’40
and the cylindrical recess 30 of the packing nmenber 8 .is Iar%

Furt her, Ve LERESEARME E SRR 1%r$‘?’@§ha7l( € haRe¥EB)ink pHR daa eé“dile
connectioqogea@eggethe ngqugfnenber nd t he val ve

sec ace Furthermoré, as shown in Figs. 7(Aa)

10 and 7(B), the packing member 8 may have a single tapered portion

60 tapered from the external opening 14 to the hole 32 of the

packing member 8. In these cases, when the ink cartridge 2 is

pushed into the ink cartridge holder 106 to have the ink supply

needle 104 inserted into the hole 32 of the packing member 8, the

15 tapered portion 58 and the tapered portion 60 each fit with the
ink supply needle 104. The same operation as explained with

reference to Figs. 4(A) and 4{B) can also be obtained in these

cases.

20 Furthermore, even when dust is contained in ink, the sealed
connection between the packing member 8 and the valve -member 10
can be ensured, because the contacting surface between the valve
body 40 and the cylindrical recess 30 of the packing member 8 is
large.

25

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.



menber 10 can be ensured because the fitting force between the tapered
portion 60 and the ink supply needle 1045is strong. 28 Although the
packi ng menber 8 shown in this enbodlnent is formed as one unit, the
packi ng nenber 8 may be separately forned as conprising two units; one of
which is a part with which the 5 valve nenber 10 contacts and the other of
which is a part with which the ink supply needle 104 fits. Fig 8 shows
anot her exanple f t he val ve nenper 10 haV|n a surface at th sealln

portion 44, fach Bh?thp ?l?@cm&emﬁ§ GiRe d vk 1S £LERPETRY {s
f 4 t t d f k | d
tﬁfsaif;he?. obflo8OfK A thi 0 LA &ve L Renba? & Ty BROS Pt feibimad
bet t | wh
et ween the eéﬁgmmgeensruﬁ %@ yal wﬁlaﬁ@ JEQan(éA)vﬁnﬂg&B 3 nrgt L en

t he position t he val ve vari es.

enbodigreny;aofet Rembakveo neaﬁeacég ana'h@‘hé%m%‘ﬁ%§ mlémelé/ael \Warerheh 10
showmn in Fig. 9 (A are forned separately fromone another, including a

val ve bodyh46ht ehkohifik supphi;aakedlehibhke fpaeki ng nmenber 8, and a gui de
body 42 for guiding 20 the valve body 40 vertically with respect to the
packi ng nenber 8. The val ve body 40 has a sealing portion 44 and a
plurality of, at least three, spring support structure 46 around the
seal i ng porti oRig4.8 Hiwwifuirgetbedyexampsefof de yelyrempinbesr, 1 hiltavinyg
axi al portion 50 being connected to the valve body 40 and a gU|de 25 Dbl ock
52. The g#i a@rﬁﬁ%kawtlg%.%%l%m Rﬁalrwrbo%/ AR Sa1d ithE BRCKAR MesRisact to

the plad:kl n9 H)erm cg w1th g é:&? Ie'{gé sur atche tll%et codntact with the tip end
of the ink supply needle 104. With this spherical surface 45 of
the valve member 10, 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.

15

Fig. 9(A) shows another embodiment of the valve member 10.
The components of the valve member 10 shown in Fig. 9 (A) are formed
separately from one another, including a valve body 40 to form
a contact with the packing member 8, and a guide body 42 for guiding
20 the valve body 40 vertically with respect to the packing member
8. The valve body 40 has a sealing portion 44 and a plurality
of, at least three, spring support structure 46 around the sealing
portion 44. The guide body 42 is formed as one piece, with an
axial portion 50 being connected to the valve body 40 and a guide
25 Dblock 52. The guide block 52 guides the valve body 40 vertically
with respect to the packing member 8, in cooperation with the guide
unit 38 of the ink introducing chamber 36. The end of the axial
portion 50 of the guide body 42, opposite to the guide block 52,

is secured to the sealing portion 44 of the valve body 40, to



unit 38 of the ink introducing chanber 36. The end of the axial portion 50
of the guide body 42, opposite to the gup de block 52, is secured to the
sealing portion 44 of the valve body 40, to 29 assenble the val ve nenber
10. The valve nenber 10 is incorporated in the ink supply port 6 by

insertingﬁéggﬂ?ggdghgoggéééfR%ﬁgg%ggointernal opening 16, 5 to be passed

t hrough t e unirt i ntroduci ng chanber 36, entering the
conpression spring 12 fromthe internal opening 16 to be placed around the
i nk i ntroducing chanber 36, and fixing the valve body 40 to the gui de body

42. 10 The val vehdaogy Ad nditbdrhe 00us din o sBY rPehbi X8R $1 b EBE poret her
by providing a fixing hole 40a to the val ve body 40. The guide body 42 is

inserted by {ifeeftXhdiohelpuida widyt e falore tHeodnt4EnaaAndpenied; by, heat
wel di ng or adhesive as shown in Fig. 9(B). OQherw se, the valve body 40
and t e guodeebpaysd@ pthyobghlbhéi geddeounath36t bér thy fiokming radiuiciingg
hol e having a thread to the valve body 40, formng a thread to the axial
portion 56hamper IonSaEEM@a hEScCPRESS S R &Y iotchée ExosHdwh ingepingl
9(C). Fig. 10 shows anat her_ enbodi ment_of the valve nenmber 10. 20 The

val ve nenBREIBIhhe B0 \RF RIARE APl theydinde 1B5dpdks ingh £hagiede 36ody 42
is provided.with,an ial _portjon 50 apd ui de , bl ock . The axi al
portion 58"@n l¥hﬁgg€ﬁ8ev3E88kb§§y-gP Fﬂegﬁ i881d80598X22§re forned 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 fromthe guide block 52 through

the g al portifne fh1velBEAYAL ¥ &R e 4L {BY LBy Bl HeNeiRagR Skashl C

material, such _
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



as a plastic, and formed as one unit with the guide body 42. Wien the ink
cartridge 2 is mounted on the printing ggparatus, the ink supply needle
104 contacts with and urges the val ve body 40. The 30 valve body 40 may
therefore be made of a soft and flexible material which does not damage
the tip end._of the ink supply needle 104 he i de plock,52 of the guide
body 42 m¥¢lKE ?%‘E%#Qd“%%ﬁgﬁe& &€ }Q%IW%Bg)? ﬂ%gsé"%é%ﬁxi’*ﬁ%ﬁi"&t%a%s I'n
tmseMm%He t he | ye menb 0. is.i rate
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to be pla r t ik d . f i de
body 42 hagrrat he racye 63 10T SR egiaFa el e c B Rt hatd ! |2
gui de uni {,23%e Thay a0l de Bhogk 34 hagy .a1gr.oove 62 which allows the guide
bl ock 52 to be buckled as it passes through the through bore 38, and then
spreads to be retained in the guide unit 38. In this case, the valve
menber 10 can be fornmed as one unit, therefore, the nunber 15 of parts and
wor ki ng processIarthi®dmediidentt hehenbatlivermmzsr dés ¢ si hecdoabovat ed him

gui de block 52 of the valve nenber 10 has a groove 62. However, the guide
unit 38 thy bekfsupmly toxrdl Fowy spitering the comppegsabnt ypoingt¥2 fra@0 f or
el astically accepting the guide block 52 of the valve device. As the valve
menber 10t¥1§ tBheaNALCPANIRS 161K Rer Bdacedgarenadbele 3ok i spdusd neenber

10,15555 HaBbnIL. S b s ol S P B AP

Ther e{(?reisaﬁuéﬁ%“ihgo 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. In 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 in a small
gsize. 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



Fig. 11, the valve nenber 10 is forned with a depression 44a and the
penetrating portion 44b formed at the Sﬁfling portion 44 of the valve body
40 to allow ink to snmoothly pass therethrough. The penetrating portion 44b
is formed at the outside of the sealing 31 portion so that the sealing
portion 44 can close the hole 32 of the packing nenber 8 when the sealing

portion 4BOTEACHCES WiRh CRASSAHIINPIEHRG 4 CRReCLaPfetHenBRLe 132 of

f bly. h . pl |t f th d i 44 trating
bort i ons. 448 BafkiBgaBrbsY 8 uhPRERT Rt hing ROThErert FO 1968 grith
head | : I I dugi I 36
formed at CPRebariittareRbe gl O HEL N0a T08 ThE 38, HBY pPayR-ApPhggeLon 30
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of the valve body 40 positions when the val ve e 10 s not urged by
the ik syppbydaeedbepi@4 tiakt feorOithle WARN @hakiberS@aliNE Ot 44Lf the
val ve body 40 positions when the valve nenber 10 is urged by the ink
supply neesdbethQ#.in Fig. 12. 15 In this enbodi nent, ink_ i-s provided
snoothly to the print head through the depression 36a. The val ve nenber 10
having a depression 44a as shown in Fig. 11 may be used with this ink

i ntroduci ng chanber 36 as shown in Fig. 12. 20 As for the ink cartridge 2
accordi ng to t hEhpr éBEnintraduaingnchameer nké gray Heavela g Pt 34 s
seal ed by _the _connection_between the packing nenber 8 and the val ve nenber

10. ThustPrmed abtthecddamplhb off 658 iRk égFE?ﬁﬁFlﬁﬁeﬁFﬂ@bﬁﬁ ¥t h The

seal Ing ThEMraL.20% S8y Y8 AN IR T LR 8Bber 'PSESL Oifer@%he 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 1In this embodiment, ink is provided smoothly to the print head
through the depression 36a. fhe 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 shown 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 £film in a cross shape as shown in Fig. 14. By making

the hole, the ink supply needle smoothly pass through the film.



.25 shown in Figs. 13(A) and 13(B), the sealing film56 provided at the
external opening 14 may be fornmed with a2hole 56a which enables the ink
supply needle 104 to pass through. The hole may be forned by cutting the
filmin a cross shape as shown in Fig. 14. By making the hole, the ink
supply needl e snmoothly pass through the film 32 Furthernore, as shown in
Figs 15(A) and 15(B), the ink cartridge 2 nay have a protrudi ng portion l4a

protrudi ng fromgthe heexlsenals OReRIAO 1 1A rl%a(EAhe SeNLe (Fhheranl 588 a

retainer for 5 retaining the packing nenbér 8 t he external opening 14

of the inkastpfldgeppriayp halBea Prfvidiing pertisn LA e tTuMing Febmbthe by
protruding a part of the external opening 14. The result is, the nunber of

parts or exteenaitspandnoanufmsiard nfpepeoness theresduced. rd0aTheresder nal
opening 14 may have a retreating opening 14b as shown in Fig. 16 (A) and
16 (B)5. Te¢asednigngheipackitng snembeacifedt e tdre eaxtadr wplendmenilago 4 Heo
retain the packing nmenber 8 at the external opening 14. 15 In this

enbodi mentinkt ﬁéppgk BAppl §- pdite Erict rodma porkéoneganrpal s Hapl gnfoxmed
therefore, the packing nmenber 8 and the valve nmenber 10 are not inf]uenced
by the exPAnBFSRTEAANENS PAGNOEatPRoRXEPr ARk QRININE e | ARESEPPIYL Pt 6.

20 Fig. 17(A 1&&8} agd 17%%? show anot her e odinFnt of .the ink cartridge
accor di ng "t'6 PHEPBFeReR3T 1 &t CONPCREpASKPRG Manutacturing 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.



menber 8 and a val ve nenber 10 are provided in the ink supply port 6 in
the same way as the enbodi nent shown imfig. 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
i nk chanbgr 4. The parts and conponents having the sanme synbols as Fig. 2
and not spécifically nentioned here have the sane operations and effects
as those shown in Fig. 33 2. The packing nmenber 8 has a first surface
facing the ink chanber 4 with a protruding portion 8a protruding fromthe

fitting 5 portiQn 28-koWa’ dehBe i Bknghagbes 4 Eﬂ?fBEESEaEEBEaggﬁhQEka

hol e 18a, whose dianeter is smaller than the di aneter of the ne e of the

recor di ngcBaRBE 2t t ARepPaekLagnFRIdE i ¢h BasproSeeDIKlh sHbhaaee fFfacicnggt he
10 external opening 14 wth a first tapered portion 24 and a second

t aper éd ppottbon2B eawhrtafies dchkf chambbe €xt aheaf i operuigakde hhsvehdlkhe

i nk chanber 4 at the second surface. The function of this is to guide the
i nk suppl ¥8acedhesd 0diafietér psisndhipnppamatuls diHre tegac lbifingheeneed18
further has a fitting portion 28 to fit with 15 the ink supply needle 104
of the prPhAtthg Bpparding. avRarasrge nenber 10 has a val ve body 40 and a
gui de body 42. The valve body 40 has a sealing portion 44 and a spring
support structure 46. The gui de body 42 has an axial portion 50 and a 20

O ek L HATEL IS BRFEoR. e BheeaeTsPct, {shgeshes

cont aﬁ)t V‘éﬁ@eﬁt{'gl tcl;per?ﬂ'gg O.Lf4 Wi%hi Qkflsfjé)‘glt%p%er%% Sortion 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. 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

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



104. The protruding portion 45b has a size conpatible with the hole 18a of
the protruding portion 8a of the packi nggmenber 8. 25 The val ve nenber 10
is received in the guide unit 38 of the ink introducing chanber 38, to be
noved vertically with respect to the packing nenber B. The protruding

portion 45b has a height that permts it to 34 forma contact_ wth the tip
end of th qrﬁkasGBBFﬁ%ﬁegaFg Egﬁ GiP § ?ﬁlﬁngHQ% FHBP'ﬁkn§GSﬁFylﬂéeﬂTe

104 f I ti, ith th [ nber 8 h in. Fig.
1708 1t PeaheEngt A yBR b R SO AP eRa iR Wheu o
104 t j t | e [ dl
104 ' and e hak B SeRBer P Snis” SERR A SRR | R ARAG e ©

Thus, Und%?ﬂer%Qh%e%ém_ﬁérbﬂbmseug%ea% ML nkNSupPky SRR Ve RYA toBopd@ I N
this enbodinent, the tip end of the |Hﬁ supply needle 104 contacts %he

pr ot r ugli N@ HeokK hkoBudpbyopothes sRakhegt paetwien t4fe ank BapblfenwBanet Hes
tapered i nk supply needle 104 fits with the packing nenber B. This forns a
seal ed cormecthepdudtiveemetnbem 8 flogmawaalrg tbeneoakicarditldgach othéhe
printing apparatus. 15 Wen the ink cartridge 2 is further pushed toward
the printling .appdestigeblehairnkr dupilye deedbe daiderf itthe iimkosuhplyfpext ng
portion 34 of the packing nmenber and is inserted into the hole 18a of the
protrudi n§-portion 8a of the packing nmember 8 whilst 20 forcing out any
air. Then, the ink can be provided to the print head 102. The val ve nenber
10 is forcibly separated fromthe

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



packi ng nmenber 8 when the ink supply needle 104 is inserted into the ink
supply port 6 whilst formng a seal ed cggnection with the packing nenber 8
as descri bed above. Therefore, the air 25 conpressed by the ink supply
needl e when it is inserting in the ink supply port does not enter the ink
supply port 6 and the ink supply needle 104. \Wen, on the other hand, the
cartri dge P95 RY + RS FPRAFHRA S - %H% B BUPRYY Rndla 494 iheetarhedobrom
needl e 104.is de&gched from _the packi menber 8. The val ve nmenber 10 is
urged to PREIBECRF eﬁeﬁberjg“byaaﬁg 8¢ FblpoFEeuﬁgeghEOK%ﬁ%r Si on

oo v renbackine HehbHY BoPiid AR Llrokid® SFALICARILIN AT G- 1s ©
whi | st t h@zi.nkTﬁHp@fdtﬁ?@%ﬁ éJév)r;tli% Q%tbas@eg%é rQIm 1Ry RRA 4%?%!?@%%-

The sealing portion 44 of t ve menber formse a“contact w

pr ot r ugli NgraNeiet h&fbSR 10f 1 & ke RFVENINEBHIRY hoBe 1HYH sraliRspackhag Mémber
i ntroduci ng chanber 36 when the ink supply 10 needle 104 is al nost detached

fromthe packhnysoetiverirk kupply nstdle o4 Medethehsdalfedmconagsddioing t h
the fitting portion 28 of the packing nmenber 8. Thus, the ink does not

| eak frommembgr 8ndeTheabéel ang porbudbl €4 dofstimotvaitermgriger nko clavtms dge
through the external opening 14 of the ink supply port. 15 Fig. 18 (A 18
(B) and 18& contekswwahbt hbe prbbdideng perihen Bakokarhe iRREK RS ORQINPRE t O
the present invention. The ink  cartridge has a packing nenber 8. The

packi ng ménbefh8sFALses phetIvitiiRGTRENCILEN Fraabelr & Shvien the fBKknEtPRtY t he

prOtrﬂgin%eedle 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.
15
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
20 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 sealingportion 44 and a lspring support

25 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



20 portion 8a of the packing nenber 8 in the sane way as that shown in
Figs. Fig. 17(A 17(B) and 17(C). The vakve nenber 10 has a val ve body 40
and a gui de body 42. The val ve body 40 has a sealing portion 44 and a
spring support 25 structure 46. The guide body 42 has an axial portion 50
and a gui block 52 The seal i n ortlon 44_of the val ve body 40 has a
surface f §1 ﬁ@nt’f@rgd C R Pt & %‘Fﬁ/é‘?@& %l%l 45. The
convex surface 45 |s a spherlcal surface. The spherical surface of the
val ve body 40 has a diameter of curvature larger 36 than a dianeter of a

wi dest part of tfe valgwa.)b%%wéo Fbﬂla%ééé) c2BQus §9t§8 819696 98Sthe

sectional view of the  valve me ving a sp erical convex surface
45. The cepM&% mémBHEfBE @adl nef a tdphesald1N8oRQEK S fdcdfa s, heT}&él dendody 40
is like a part of a sphere having a dianeter "R'. The dianeter R of the
spher e5i s duarfgeie tbaof tiie Isenglifhg’ poroiohhes @8 ahepralvonddy afo ikheiwval ve
menber 10. Thus, the seal ed connection between the packing nenber 8 and

t he val ve arpairer of Oa isplensited iewen dihemethe “RHO. pddid iddrreftetrh® ol tiee
menber 10 varies. Assunming the dianeter of curvature of the spherica

convex s@rhere 45 dprgRE VhRuethodlenmrlas''ROE thR ag2al Rprisont S0 eabt

| onger than the w dest part "d" of the valve_body 40 as shown in 15 Fig.

19(A). In ttl'i‘ﬁ & adiiso STRIRT, 1t°rTe ThySendhsf Sﬁﬁéeﬁnﬁowﬁﬁlt&%@@lté’e%LFhe

contacts the spheric 45 of _the sealin ortion 44, Th| urs at
e s ek e EREr o8 “Eepiry T %168 59 S1TESd ErernEisRRIg
nenbeio to.farmt ﬁgale conn%&; mnth

' position o valve me 0 varies.

Assuming 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 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.



each other when nmounting the ink cartridge 2 on the printing apparatus.
When 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 the valve nenber
10. Under this condition, the ink supply needle 104 is inserted into the
hol e isa of the protruding portion 8a of the packing nenber 8. 37 The

val ve member 10y (9RCRALRLERMROUL Al LONACL ! B,ENG PAGKE 00 NorEr 8

when the ink supply néedl e IS inser o0 the Nk~ Suppl'y por

whi | st f oiHeNg a8 neeRbRBeEOANGELA Ahe TN gnpghgyﬁta%hheglwws[i&@& d

descri bed above. Thérefore, the air conpresse e i nk supply needle

does not anrifter thleihRKsSEpDY YpoPOrd whi llsr EBQFnih? t At sseabedi dBritiectd 16h | NK
supply needle 104 10 contacts with the center of the spherical convex
surfac® 4wikdvthg packiigeetibares ais Gésenibatueyvand THeeefalness ghaherr 10
is regulated by its axial portion 50, therefore, contact between the valve
menber 10 campriessadbkystpplinknesdbéy Ited ke cossr edt i ethaine dnktshepmlher
hand, the cartridge 2 is renoved from the printing apparatus, the ink
supply ne®dré 04 is detached from the packing nenber 8. The val ve nenber
10 is urged toward the packing nenber 8 by the elastic force of the
conpression spring 12. The convex surface 45 of the sealing portion 44 of

t he val ve 20 neggpr 10 f.or a contact with the .protrudin ort.ion 8a of
the packing mefb&rigr ¢& gﬁ'&fe FREIME it FEiFu iy SR er"P .lel'ﬁlios4
10 contacts with the center of the spherical convex surface 45 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.



.occurs when the ink supply needle 104 is al nost detached fromthe packing

menber 8 but is still formng a sealed ggnnection with the fitting portion
28 of the packing nenber 8. Thus, the ink 25 does not |leak from and

undesi rabl e air bubbles do not enter the external opening 14. Furthernore,
as the sealing portion 44 has the spherical convex surface 45, the sealed

connection between the packing nenber 8 and the val ve nenber 10 is ensured

wh th it f._th I 0 ies. 38 Th i cal
Convex. surf ace 48toPPERELTATVEHERScr TNy habeChE AR S OFEES ABC™Ravi ng
di t I t ' : I '
A e e R e e S T T

case, the gophaaidng 1%5%@%@5%@9&&?1% Pk SAPRLY-Peed aégﬁn%ﬂ%]m

val ve nenber 10 is large, to enforce the contact therebe out
reduci 8g tehassenbef ifophgctiDBPEt vReRhtikechBk, SERE! YoneLet end 0duansd he
packing nenber 8. 10 Furthernore, the closing surface 44 of the valve
menber 10 betmedret herimddsappayosredia 10hapel 4bd Welwengemberpd i Tarmpyed,
to | eave a flat surface 45c remained. In this case, the contact between
the i nk stgpepirzsedl ehedortrict Hd1arghat waarherd thouts r¢guenngr the sealed |,
Wi t hout reducing the seal ed connection between the ink supply needle 104

and the p&EERNe§ detgeerhdhg ddth EuRbemaRil Dl 0 and dlig dvrIpinidg 64

as shown in_ Fig. 20. The extension spring 64 is fixed to the ink cartridge
20 2 at afe8k&Y 't he packing menber 8 to have the other end of the

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 néedle 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



.extension spring 64 contact with the valve nmenber 10. The valve nenber 10
is forced toward the packing nenber 10. 3bn this case, the valve nenber
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 chanber

. Th f + - f. the | i .
36. The rgf&lt rdihg hééaa%rljaegﬁfrée%tern@ glr\/%n%lotn.e Rk 88‘5{;%:]98918%;332.19% g

sinplified, us, cturin rocess can be reduced.

22 shows apothehRXARB! ec0fotecy, Md YT e] heaRgessnt
i nvention. The valve dev?ceo70 %aﬁéietsgvegqﬁ§§§6%%5$%9?%?%%gbﬁta%?amffh

t he packi rg amhersuppaid it iJrasui (fo&UBQEbbrEthi eRe7¢aloe Euagovtiﬂg the
val ve body 72 in order to have the valve body 72 contact with the packing
nmenber 5 Srdehe tel Asvecthappalte posdy o2 tbrtacrade thf tha phakihg matlest al
such as a hard rubber, a plastic material having a high elastic nodul us,
or an 8l ast.onfFhenaiast it .subipend] pertéosuppdst mpdetdHrn glaps icapatbdelal
bendi ng when the ink supply needle 104 fits with_ the packing nmenber, to
urge the @ake asodyhapdorubbery A vl afdiicmateri@l TRy ipgl gehbgdye@stig t he
el astic support portion 74 nmay be separatel%‘forned .or may be forned as
one unit. TAMRIRIS S OFcANsThABE PMeH Ma [GiF 73l of e arld CHBUPRRT 7 PR GET t he
val ve bod 72 toward t acki ng ne r S.. At the same. tine, the valve
body . 75 St BTORT TR ThERAiRERg TR TS 1BY RHEP Y TR hd Cha SESHEHEEr 15
vertical l i t i %pl‘q%r Ther , ﬂéj,frp of
parts can*gl\e@ Fggﬁgggsﬁ%ﬂégﬁélr{\e?eﬁ \%i @ge _ rray?%g\yej?g %grrh%l Y%gsgf e acg{i C
suppoiip PRrti@ns v41vE Bod¥xaPhed theeslddt F SugporOhdibne fhasid C

separately 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 wvertically 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

25 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.



20 support portion 74 as shown in Fig. 22. Fig. 23 (A) and 23(B) show

anot her enbodi nent of the valve deviceygccording to the present invention.
The val ve device 80 has a valve nenber 82 to forma contact with the
packi ng nmenber 25 8 and an el astic nmenber 84 for urging the valve nmenber 82
toward the packi nber in order tqQ have the valve nenber 82 contact

with the packi n&fﬁr*lrg?fﬁni?’esbo S i&strgeterdaelesrtiysianeontagt porhners c
0" sel oot FASIITED TETRE s (% 1ol B T IrifteTs Ty SHUHSA TS e 94
obodi monCY LB BYESEE s 0) 88 B Fadhislo BoBes! BILTIERE (oqbddiddif
opon Tho CERECiR MG SETAR Tb I ARPRCAL 8 MBLOeh Sy e ZRRNARLLC

to thesprindledieadoi0g8fof hé her Dt Mid RHRORATA ¥SwaHIOHER ihRechahBepf dde
i nk supply needle 104. 10 A part of the valve body 82 is fixed at t he

packi ng mempleer th8 asleh@aviiae Biogs. TRYs ( Aheafdk24 Bjrovilded droem bhdyirfiR i s
urged to contact with the packing nmenber 8 by the elastic nmenber 84 in

t hi s case chemelr toThkevat Vet Boehd 8402 o futhedpt tmai g tdwpankt us hembmrghy
the ink supply needle 104, to open the hole of the 15 packing nenber 8. The
ink is théhephetieded themimte supblohawsstle tld®4-he print head 102 of the
printing apparatus through the hole of the ink supply needle 104. The

val ve device 80 may be forned as one unit with the packing 20 nenber 8. It

maansl(s hat the Xall)ggtdg itchee %Oalivse Uoé(}a/dSIEOist t}%xe-:%cIélitntcz'he 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



menber 8 as its part. Thus, the nunber of parts and manufacturing process
can be reduced. The valve body 40 of t4ye val ve nenber 10 may have a
surface 25 facing the packing nmenber 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 d.25(B h h f.th d jink I

250 250 D LAt DS £ il SRTERL LR 0 B0
25 (D) h I - i dl
25 O BB E000 SR LS IR BBl led s, EORELEGe 11l e PRk e

supply neegle I]toiad&rtﬂiecﬁlltatﬁ VAot tPRMBBk sdfh1y mddiid Cld @loo Rt 4 el NK
supply needl e 104 contacts the valve body as shown in Figs. 25(C) and

25(D), thealie B8dy0f0 ad hhdwik isuppby.needty dQd 29ES) NEhé WHFREnIMiEh the
val ve body 40 of the valve nenber 10, therefore the tip end of the ink
suppl ¥6 nekdl enkOdupslynotecdhagetk ddes padkidahtmrherith e Raled Wody
fitting portions, a first 10 fitting position 28a for fitting the ink
suppl y neédlaf thet el vomanber lappeheretorh et hipiend odfpphy ideduppl®d is
inserted from the external opening 14, and a second fitting position 28b
for fittPpgdtaelPhkisuppryda®agre- 104 when the ink supply needle 104 is
further inserted toward the ink chanber 4. In this case, each 15 of the
fitting portions 28a and 28b fits with the ink supply needle 104. Thus,

(b seal e oL ASLReNIS, RO I9RIBIDE 800, Lerd o supplygeed! o
Ig[“ﬁfg) ‘é“;(%%«%ﬁg?&‘;)%g%?%féén%s- fobr BLEERLYenbenk! LhEPY,PREEHIR BBaLRLOSEr
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 104
is 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, the fitting portion 28a closer to the external opening
' 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



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

such a case, the nunber of parts can begpeduced because the 1ink cartridge
does not have a sealing filmto seal the supply port 6 prior to use. Even
in this case, the fitting portion 28a is fornmed as tapered as shown in

Fig. 26, the, i y. heedl e 25 104.can_spoot hly_penetrat e..t he .seal ed
fitting pg)%tllglg'nhﬁgé. \%H?ﬁ% }%km%%r&?c?éﬁletggcg?afﬁag?o Yﬁ’éobﬁ’%s‘%ﬁftlﬁw i on
may be u f rriage type ink cartridge which is nounted on a
fixed par?%%T%?ﬁgnggé§&%$ the printer and connected to the 42 print head
which is nounted on the carriage, through a flexible ink supply tube. The
ink cartridge according to the present invention nmay 5 also be applied to
a printing apparatusnkncabtehdgeheatbnginbetdnthe iSrasatt aisverd 855 WdyZi Ng
means not only to the printing apparatus in which the piezoelectric
transddcernliss bsegprds edd poespulinzing apmanst wf inhehjeh Bt héeting ¥l ehsent
descri bed above, according to the present invention, an ink cartridge and
an i nk supplysey siSempdias CHPFHING Beaskoxthgniliet o ithle BOPPLyNE [RMRRelatwsen | t
is not mounted on the printing apparatus _and capabl e of opening the ink
suppl y chafnenieh PR RZMETor1e HEPradcaeds WAed 2% 3 PURRINEF 1G9 t he

printing apparatuys.. A 15 printing apparatus enploying the ink cartridge or
the ink sWﬁgPﬁ °§y§?§nPF§%§I58 ‘ovi ded by the present invention.
Furthernore, Ink can be supplied fromthe ink supply port to the ink supply
needl e wi thout having air or bubble enter the 20 ink supply port because
‘the VRO ve devi ae desdr geddmbdhe, iddcctiftig/ to the present invention, an

ink cartridge and an ink supply system are capable of closing the
ink supply channel when it is not mounted on the printing apparatus
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 supplied 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.



.needl e of the printing apparatus to open the ink channel under a state
where the ink supply needle is seal ed bysthe packing nenber. Furthernore,
the ink supply port can be sealed without 25 having air or bubble enter
the ink supply port because the valve device cones to close the ink
channel of the packing nmenber before the ink supply needle of the printing
apparatus is conpletely detached fromthe packing nenber. 43 Furthernore,
the ink supply I e i i i nend
because the pacE?l%h%e ereb'i Eﬁgrrgggb%gp g?%#i@t% ga%lra eergﬁgF"tg%X pr o%llttd%%
With a | uli eaRt paeRtindt mef®el BbcadsaNtAECHa¥kiAgWRLfBel s Rkas UPP! I
needl e contacts. Furthernore, the packing nenber Can seal the ink supply
needl e beeduse ilchmapackilgam@npesvi@asd ugesh a lapeiedn?otba®nadrledst idd i Ng
portion fitting the ink supply needle. 10 Furthernore, the ink supply
needl eb camns ecwrae i tdonthacth tilet rtkhesurgdlwe redlee ,cdacattse. t he val ve
device includes a substantially flat surface with which the ink supply
needl e contacts. 15 Furthernore, the valve body can be noved substantially
vertically with respect to the packing menber because the valve device
i ncl udes a gui dEYBGREIMET Sguitdiien ®Ad NBaMEELISSd a0 S§i3ld & hes gt SHRRAY v
verticall&lmﬁah gesgect to the packi ng .nmenmjer. 0 Furtherngre

G L 5r BEE

manuf act u 4583 hNEPATHHIY MidPendncludes a tapered portion or
’ a fitting portion fitting the ink supply needle.
"r 10
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.
15

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.

25



reduced because the nunber of parts or conponents necessary for assenbling
the ink cartridge according to the present invention is reduced. 25 44 |IN
THE CLAIMS: 1. An ink cartridge for a4#inting apparatus providing ink to a
print head through a tapered ink supply needl e and renovably attached to

the pri nE hTeag, cagr'i sing: an ink chanmber for containing ink; an ink
supply p :ying ink fromsaid ink chanber to the print head of
the printing apparatus, said ink supply port conprising an external

openi ng; a packing nenber provided in said ink supply port, form ng an ink

channel flor &\ io 'ijriégefﬂoowpdﬁtihglkppam@rpaidkigigkmtearbeint leedithroggtt e i nk
supply n edI r|nt| ttln therevmth a val ve
device ¢ ?ﬂegﬁ rfgg SW’P T’e(filef ?ﬂ&&ﬂ}?ﬁ?@yﬁh?ﬁ’ g |p51é’ SR BOFPRTSIRE: agai nst said
packi ng menbemnn islatthniRl 1@ cdptites fRl ect i veI y opening and closing said ink
channel in conjunction with the 1 nk supply needle, wherein said valve

devi ce does nd@h idospPlvsRoThior spplyiag inkqgom sg@ank alambar e §earing heaskafdhe
ext er nal gﬁﬂfiﬂgg&% gilr%sS@Al lhli‘éﬂlgwp‘gdr%’c&ﬂ sn%:& 1Skt eﬂgléesupp' y needle

penetr at sup cart as set forth in
claim1, wher alpaclsnagmqnﬁmkpmmdednbemdmdmppqura fomﬁﬁg)mdnﬂzwhﬁmméfdraci ng

sai d exte nal ni n t ered portion. d fromsaid. external
openi ng Phe\)é(m asfi?‘&o?ﬁig %Hﬁ‘gﬂ’ ‘F‘@EF’QGP 5%8 $ yeneefi@r(’f&lﬁ RFEet he i nk
supply n@gggrgtug)t,ytﬁlﬁﬂlg%h@wltﬂg apparatus. 3. An ink cartridge as set forth
in claim wherein said taper portion fits with the ink supply needle. 4.

An ink cartri dgelvgleyise cpatpingd imsaid gikrsupplypieetredastically abupingdgamshiaiber

conpri Se%agkmg 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 forth in claim 1, wherein said packing member comprises a
second surface facing said external opening with the tapered portion tapered from said
external opening toward said ink chamber at said second surface, for guiding the ink

supply needle of the printing apparatus.

3. An ink cartridge as set forth in claim 2, wherein said taper portion fits with the ink
supply needle.
4. 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.

5. An ink cartridge as set forth in claim 4, wherein said fitting portion comprises a

first fitting position for fitting the ink supply needle of the printing apparatus when the



second surface facing said external opening with a fitting portion to fit
with the ink supply needle of the printing apparatus. 5. An ink cartridge
as set forth in claim4, wherein said 45tting portion conprises a first
fitting position for fitting the ink supply needle of the printing
apparatus when the 45 ink supply needle is inserted from said external
openi ng, ‘BhirPRlxreedisds fseitsdgomadid sxgginal gpening; andiageeond fitire posieyfaseed! e

on the i : l; | ; ' - Y- T A nber. 6.
A ik oy BE L ARRE Recll LN supPRGIEE 1f AMRECHSA bt SRARRD
positionchsmbé¢mitially sealed prior to use. 7. An ink cartridge as set
forth in claiml1, wherein said packing nenber is made of an elastic
material and provided with a lubricant coat at |east at an area with which

the ink esupplan mkedhadgoantRefosth i clahil 5, Mheedl ddid fgefimggRkitlaid h in claim
1, wherein said val ve device conprises: a valve body contacting with said

packi ng rRiHBRY seird nil&RIUSy the ink supply needle of the printing
apparatus to open said ink channel when the ink cartridge is nobunted on
the spring apparatus; and an el astic support portion for supporting said

val ve body. 9.Anfimkicakridgr dsrsetfpethas chirh If ohefeid saidpakinglmerhbertiheradeofrpr i si ng
a packing retainer for retaining sajd packing nmenber at said .externa

openi ng g‘F‘ € Pﬂn}aFﬂ?ag%ﬂﬁpﬁ’r?V%Sﬁi f"'.‘t%fol.“{’%??nf ﬁ?@tégkﬁsrtiaﬂﬁféar&% Wé@tvgl?%ﬁ(fhr‘? inclaim
9, wher eijfx st RRAk dddiacRt ai ner conprises a film capable of being
penetrated by the ink supply needle of the printing apparatus. 11. An ink

cartridge as set forth in claim 10, wherein said filmis formed with a hol e
whi ch enapl es the inﬁjl uppl eedl . Q .easi | ass .t hrough , _An ink
car 1 dod as A T PSHER 4 R Bl 1 Bikrcln RF Tl SR eomiinedl) Gt ng
said filmin asvahetdshkapactidEwitheaid pcliad inembgearisurg&d by tetifk suppbl ai m 9,
wherein said packing retainer has a | ) ) )
. needle of the printing apparatus to open said ink channel when the ink cartridge is
mounted on the spring apparatus; and

an elastic support portion for supporting said valve body.

9. 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.

10.  An ink cartridge as set forth in claim 9, wherein said packing retainer comprises a

film capable of being penetrated by the ink supply needle of the printing apparatus.

11.  Anink cartridge as set forth in claim 10, wherein said film is formed with a hole

which enables the ink supply needle to easily pass through.

12.  Anink cartridge as set forth in claim 11, wherein said hole is formed by cutting

said film in a cross shape.

13.  Anink cartridge as set forth in claim 9, wherein said packing retainer has a

protruding portion protruding from said external opening toward the center thereof.



protrudi ng portion protruding fromsaid external opening toward the center
thereof. 46 14. A printing apparatus as set forth in claim1, where said

i nk supply port includes a concave po#¥dion, and wherein said packing
menber includes a protruding portion extending toward said supply port and

fitting wth the concave portion of said ink supply . port. 15 An ink

cartri dg\gl‘lf or ‘APPRIRE 3ARgrafiisRasst fogth ip 6lpimal nwherg saiddnk supplyrporh iglrdesia ough an
i Nk suppleyndie FoicaNshd FHE¥ANN PHokAEHEInEL itdhiel ralp?a;wmﬁ%p AP i Sing: an

i nk chanber for confaining ink; an IRk supply port for su ﬁfylng ink from
sai d i nk exteadingrtowardtshisl upplytpontemd fufing wish tigr ¢ancavegcappaetaiksinksapaly i nk
supply port, conprising an external opening; a packing nenber provided in
sai d inkR?&pply port, formng an ink channel for allowing a flow of ink,
sai d packi ng nenber sealing the ink supply needle of the printing

apparatus by fitting therewith, said packing nmenber conprising a hole and a

protrudi g = riAn BkcABUAs 1052 PERHNS apRaratyhpEidingsiak do ppoathrad fyorghen s r ound
in cross; ' gﬁ%,' : .. 1.nk chamber, an

i nner pefﬁ%ﬁg&gpg%ﬁggﬁﬁq%%gtr d?ﬁ%ﬁéfﬁﬁ@g??ﬁ@?gggféﬁﬁng? and an upper

peri phery of saiiok piantbendorvgntaimm@ikt s agai nst said val ve device to cl ose
the hole; and a.val ve device contained.in sai.d ink suppl ort, closing
said 1k chand@iibAPR Bt oG SRRV dot TR Agank ShebaTd BEsP e rP iR of
sai d PaClﬂrﬁﬂngﬁﬁ?ﬁlﬁims,%ﬁHanﬁiﬁ{)@y ey tafprisi®l acéitmahdoRARRE Ng and cl osi ng
said ink channel in conjunction with the ink supply needle; wherein said
abutting of sda&ireckiagyeenghey proyideddn said n@imtgppbfrpqsgé@lrmpam ingfchapped for
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apparatus by fitting therewith, said packing member comprising a hole and a protruding
rim surrounding said hole;

wherein said protruding rim is round in cross section and protrudes inward and
toward said ink chamber,

an inner periphery of said protruding rim defines said hole, and

an upper periphery of said protruding rim abuts against said valve device to close
the hole; and

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

wherein said abutting of said valve device against only an upper part of said

protruding rim performs said closing of said ink channel

16.  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;



tapered ink supply needle and renovably attached to the print head,
conprising: an ink chanber for containing ink; an ink supply port for
supplying ink fromsaid i nk chanber te7the print head of the printing
apparatus, said ink supply port conprising an external opening; 47 a
packi ng nmenber provided in said ink supply port, formng an ink channel for
al | owi ng a f| @wasking membsyprpvisledin pryd inpoplysroat. forgingan inkichawgsbfsr needl e

of the prjjHki [t 9 AWS N rewst ke V. !
cont ai nod Ok NAPRFIA, Wiy lekiid bkl QR i AR helBleh i e
packi ng mppdratus by fittthgthbrewitieanidce sel ecti vel y openi ng and cl osing said ink
channel in conjunction wth the i.nk supply needl.e; erein said ipk supply
port el Udes 3aB AEXPE Br S it i HER PrR e e e st
protrudi packiRg efbe ¥hiaVdivedeliRWasIEctiRyopertg andRWsingdAM ik chad@l M th  the
concave portion of said ink supply port.

conjunction with the ink supply needle;

wherein said ink supply port includes a concave portion, and wherein said

member includes a protruding portion extending toward said supply port and fitting with

the concave portion of said ink supply port.



