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s e3e2i2f<*, V6T 2 ; ~.,~ ~~ ;' ?~p~ INK-JET PRINTING APPARATU@’%&&&%NQQﬂg
CARTRI DGE Thi's patent application clain%_priority based on Japanese patent
applications, H10-320113 filed on Novenber 11, 1998, 5 H11-228430 filed on
August 12, 1999 and H11-56676 filed on March 4, 1999, the contents of which
are incorporated herein by reference. BACKGROUND OF THE I NVENTION 10 Field
of the Invention TESKpJEEeRRINEINAt ABRARRTHEeANPoINKpEARERAGCHppar at us f or
15 20 ejecting ink on a printing nediumfroma print head supplied with ink
thr?ugg a tagered i nk supply needle, and nore particularly to an ink
cartridge an QN I . L Ack EoRr F b A
appar at s, 2. Gh4S PRTron SPBIRCRRAPEBIARTY FLAOEIFY,baskreR Tk ke
having a 3;%%'&& PSS { e 16 P YD U0E11 8K fig piechiBdehBed Br,t1dead of
a printing apparatius for ejecting ink on a printing medium fromnozzle
apertuge ?{ut-%a%'o”?fi’rﬂ%ad n Ay &tz',”ﬂfgﬁpﬁémslf?és’ﬁs a1 le@MohNia 8P| Y
needl e”i n"the ink supply cﬁanne to supply ink to the print head. Wen the
i nk Car.t“4qge1§§9,rm!ﬁ'ﬁteedcﬁﬂtéxq s PN LI Ec @ PR#eAL UScot HErAobl OWeirdi ns uppl ¥
needle is i'nserted into the ink supply port of the ink cartridge so that
ink is intlQodyceddo the print head. 2 21 hen ~' 2(103 When the ink
cartridge includes a porous member within its ink chanber for absorbing
ink, the ink chanber is depressurized by the porous nenmber. Therefore, the
i nk partrldgeJmmmmmwmmm%WIS seal ed not to suck undesired air or bubbles in
the ink chanb | S apACRSROGRD! OgN@HEVIRVENTIAN exanpl e of an ink
cartridge and an‘iggsupply channel. The ink cartridge 112 has an ink
suppl ygport 114 and a packing nmenber 120 contained in the 10 ink supply
port 114 and fitting with an ink supply needle 118 i 1 nected to a
print head 1¥el1dlhE ivHe suppntimit |14 is seal ed ‘mwmwwmwmmng film not
shown in the drawi ngs, prior to use. Wen the ink supply negedle 118 is
inserted in the ink supply port 114 and fitted in the pd% I ng menber 120,
the ink supply needle 118 15 penetrates the sealing film Ink is then
provi ded to thehes prieseead ihi@ntiiarnt irelatkssupphypnéetdisglagpaTasusnkor
cartridge 112 is sealed by fitting the ink supply needle 118 with the
packi ng menfeert i) inR0oMeepriine ingkmeditmifdym a1Prist tawsl syppldedt Weth
printing apparatus with ink left therein, the sealing of the ink supply

15 ink through a tapered ink supply needle, and more particularfy

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
N 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.



needl e 118 with the packing nmenber 120 is rel eased.- The resuét Hﬁ RE Nk
| eaks fromthe ink supply port 114 or ai)j or bubble enters th 1 ﬁ% gﬁﬂkf
port 114. It means that a user of the ink 25 cartridge cannot renove the

ink cartridge until ink in the ink cartridge is conpletely used up. The
user cannot repeatedly exchange a plurality of ink cartridges with his
choice while ink is still remained in the ink cartridge. 3 There has

been provided an ink cartridge as disclosed, for exanple, in US gatent No.
5, 777, 646, haviheg hheelnktdartsiiidgeanclugdesed RATAE HISERSTYWOFRAR 1hk
supply port and a ball slidably received in the jnk supply.port which is
al ways ur dadk ghamber £t &bePERING k¢ QMﬂllnﬁyCQa@B?ans éé%??ﬁ?%ﬁbﬁ?é

channel of the conventional ink cartrjidge scr,i bed above is e

ur gi ng t h®¥yh&be RPYRYE RSTPSIv | rﬁ‘%ﬁf’p’%ﬁ%'ﬂ é“%f CEf rﬁ?lgr?t P%%ggpgg% us
when the ink cartridge 10 js nmounted.on th rnat K SHRRLY
channe ofseﬁjré’a' MRt 5Pt FYEGe” nge%}]cﬁ)%%aa%eoﬁr t@’ﬁ%%r%%#g\?v ?ﬂ% supply needi e is
removed fromelastic slit wall because of the elastic force of the spring
whi ch al ways urges the ball against the elastic slit wall of the ink supply

port . Ther ef or gy d N 7098SaN0Fob e dt UMANG i d SRR Kxbipner bragd ahk of

bubbl e does not ént'er the 1nk supply port. The conventional ink cartridge,

however, - Kahhahxt SePf ti iifk &Hpplidpertibshas
conpl i cat foieas SEE LN Sﬁkﬁ_@pﬁr%%?‘fé‘?%*?e, the wor kabi I ity SFothe i nk
cartridge 4,5 12@ 9@%9&&%@%@% 1836d BepaBRUAGChatibery 1215 comalithed Se te
Fig. 28 shows another exanple of a conventional ink cartridge disclosed in
Japangee patiestipphplpcat Lan dvod f5£229437i enphoinkh gupppackeegl eadiifevhieh a
rubber menber disposed in the 25 ink supply port and a ball which is_urged
agai nst t hiss pankeogeduenbepriyntahspdilig.. | Fheiigiksappple®Intol 4 s 8ratAEnber

to a print head via a cylindrical connecting neans. The ball is urged by-
the cylindvitdah semined £ogmrezots shownoie theadr dwora e nBrpe&kE P §Sferpiien
agai nst the elastic force of the spring. 4 z ~ fw,~~3r ! ~~3 The

: nk
cartri dge tilé dstr supplynnerdle 2Bl hds ingsakiesylinehpR it FUBRIoPLF i hithe
ink supply port 132 and a ball 136 abutting against, heegﬁgking ﬁgﬁb?% 134
by neans cindifidites i@ sheopaekéPganeBrehgl4%8. ths, 5 nf'EETAL ThR

cart rll%ge sgr?em@régesﬁt% 25:8e’altigleg 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.



packi ng nenber 134 serves as a valve seat sealing the ink supp?y a@rRr%fz,
with the connecting neans, and the ball 136 serves as 10 a val é] 'J& 003
closing the ink supply port 132 in coopération wi th the packing nenber 134.
However, the relative position between the ball 136 and the spring 138 is
unstable. This may cause an undesirable insufficient sealing by the bal

136 with the packemg nRshefer p4ovEdedhannitle catrdte icrenest dhgchesed, fegds to
have a 15 | arge contact area to sufficiently urge the ball 136 against the
el astic fexasmpdk,t e Ghphbgnther &f,0r7d, 6dite bavinegt iary eAead Cddbat 1l
easily inserted in the packing nmenber 134. Furthernore, because .t he hal

136 i s al Geysedr gédanonpedingeofaski bgk nevipR}y I3ar hyanded Kfdhglidably

t hrough hol e of the packing nmenber 134 may 20 be expanded. This,is

di sadvant ageedyedetaugee iim?mypp!m RO WhAsh 1 A lRY T UEAES IR BRE S t he
ball 136 and the packing__nmenmber 134. SUMMARY OF THE | NVENTI ON 25 The
presen? | miestiion sdds wedd Y A SR S-he foregoi ng probl ems or drawbacks
acconpanyi ng the conventional sealing structure of the conventional ink
cartridge. Therefore, it is an object of the present invention to provide
an ink cartridg S~ ~ bt~y ~ 2 nj SV @a{hd nk
jet type printi %& &%P&p@éycg&%néeligfoafg%g% #ggglﬁ%%ﬁg%&pé%}@ggaﬁrel@bé
assuredly,, suff.ici I n_it. i t Jnt.e n LRt NEb BPPRr BdS
and capabpgsgﬁjgﬁgﬁgﬁﬁxﬁwg%iﬁ?gshgppg ggggﬂ Ig?g g%?gﬁﬁfnk to snoothly flow

to 5 a prisq,l%gfigqui,e R i itﬁeggy%e%gnabﬁgraﬁhgt&Hgna@u@@rmws@aﬁmm

obj ect of "t esent 1 nventi IS to"provide an ink-jet type printing

appar ghus imlo%xit@@ BUCBnkNK géfafﬁgge-'rrﬂé) iThe salp@ly ehhenedbpectise camk be
achi eved by conbi nati ons of ? e features recited 1 n independent clains of

the present,applddatiison oPeaemiant- e RblE owel hioesdppliyhereddeans agesoeed
exenpl ary conbi nati ons of the present invention. 15 In order to solve the
above- st atrgépeobkess and: diavibbekauasecofmany eibgsthe tonvemti ohel sppkng
cartridges, the present invention provides an ink cartridge for a printing
appar at us wriaH dilmgyisnkrgesacipe ibetl hegd itistothh elaspie el ithraddppEythredi e
and renovably attached to the print head, including: an ink 20 chanber for
cont ai ni ng rikkupahyipérsupfhensdiors,,oink @ass/nag 98 £EeM tie kS dRnber
to the print head of the printing apparatus, the ink, suppl ort including
an exilér nglompemidh@in padkibRlaeifRs IRVERIER! | 1he nEf ngué& 1§°Por t
formng an ink channel for allowng a flow of ink, the packing nmenber
sealing the ink 25 supply needle of the printing apparatus by fitting

therewith; and a val ve device contained in. the ink |y r i cal |
abutting_againsf?q?m9$ﬁﬁﬁﬁ§if9ﬁ%ﬁﬁ§% ??ﬁ?ﬁ%é%%’d@%?%ﬁggélggfi%eﬁﬁgﬁ%%%?ngy
and cl osing the Jnk, chapnel 4p (S HRA UM P et 1§ ddHp1icated as shown

in Fig. 27. Therefore, the workability of the ink cartridge is

90 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 inksupplyportandakmllwhichisurgedagainstthepackingmember
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.



6 supply needle. 21 1~~; ~, , ~~ v 203 In order to solve the 30 BAT
probl ens and drawbacks acconpanying thejconventional ink cartri eéyﬁ?ﬁgeﬁg

present 5 invention further provides an’ink cartridge for a printing
apparatus providing ink to a print head through an ink supply needl e and
removably attached to the print head, including: an ink chanber for
containing ink; an ink supply port for supplying ink fromthe ink chanber

to the print head of the printing_agparatus, 10 the ink upplyéport
i ncl uding an exTeenanhkoparthgdga paskERgatERAber Bidvi d8dTPR th&3SK Suppl y

port, formng an ink channel for allqwng a g|OM/Of i , t cki-n nber
seal i ng tﬁ@mgﬁl( $3ppry SRe&gre 181 t?‘ﬁe l\g?‘i %’PPP ya88§|tatl§? Wtéfeia{)?alanklgl EELy
therewith; and,a val ve devjigce contained in the. j r ically
15 abuttiﬁﬁuéﬁépﬂs?gﬁﬁgsﬁatﬁ?n@aﬁ%ﬁB%rTeTﬂ%rvg?%ggﬁéggggyse é%%%ggﬁ%h%%
openi and_cl osiing the.ink annel in conjunction with the ink supply
need| & tﬁ8r98l9£ ge@?%éngeﬁﬁg’urged by the ink supply needl e of the
printing apparatus to open the ink channel at a sanme time when the ink
supply needle is seal ed by the packing menmber. The valve device nay cone to
close the ink chanpgl abnthg: iBagKT RgkmeaberiBgEOLBWHe imkrigiple, nesdl e

of the printing apparatus is conpletely detachéd fromthe packi ng nenber

25 1N or dggokengohifint hey AbBes-adAbeda v abl erEeatndedilanbacke Hok sy ng
t he conventional 1nk cartridges, the present invention further provides an
ink cartridge 19p @iPhi Bhéngoanpat ahysmeany| dang thnk halh P36 metessl as
through an ink supply needle and renovably attached to the print head,

i ncl ufd nga @&lve bady .dlosing the~énk supply QB&t iLlAR thapdeperakienrifiihi ng
ink; a porous nenber accommpdated in the ink chanber fox absorbing ink;, an
i nk suppl yhepopackibngsuepbst ng3 4 nk Howsviethe thekrehakb¥e PRSREOPHRERVERIAd of
the printing apparatus, the ink supply port including an, external opening;
a packi ngtBenbabér 16 candethe reRpENg fid & dipLpssabi e -f of At Bg™ah FARST Hhnel

for allowing a flow of ink, the packing nenber sealing the.i suppl )

needl e of undesprianlentnappataiast HLeFiiRg RY E%Pésd% h? 6 M%@\E‘SW/%BH%W ce
contained in the ink supply port elastically abutting again i ng
nenber, tﬁém@ﬁFvé36eviEBrEEFE@PF9eI§h§0085%%?Ebn%nﬁegpﬁs?%%a%h%gsgﬁg%ﬁinnel
in conjunction with the ink supply..needle. | r sqQl. e

abovel taﬂé&gﬁrSBPEﬁEtaiﬁeﬁFﬁ%ﬁ%&%&C&?&&ﬁﬁéﬁg?%dgﬁ%ékgghggﬁt?ggg SEnke

cartridges,, _the present I L.on r Qy £ DKo GRIHnd @lees f or
a printin&lgﬁﬁéféﬁﬂﬁg%fgﬁggé% %?hﬁ'to{gé%€?%¥ghg§§g§§?ﬁﬁaﬁﬂa% i nk supp?y

needl e and enpally saidached o dfte Pddind GRthidincl 1] nFurd:oxahanber
for containing ink; an 1 nk supply port for supplying ink fromthe ink

chanber tq theJuriche Bead afhet he ANBYsNdrappatakasd €Ret backikgsugpbyr port
i ncl udi ng an external opening; a packing nmenber provided in the ink supply

port, for riiﬁgbgnuh@ksgcﬂa@,elthfeomabhgwmglaoffl ohe gadikng teenkpac Ri3dgmaember
sealing the ink supply needle of the printing apparatus by fitting

t her epdt hped haeaniddg Mmerteeris ddlsedivegtadeciue detaugs ot WMAMEEFISR an
surroundi ng 25 the hole; and a val ve device contained in the ink supply
port el astiircalfifyi cilmritt | qepEeEt o h¢ﬁW®%@kﬁm©'ﬁ%hbe¥$5t%%dv%P?éP6€5F§8

sel ectively opening and closing the ink channel in conjunction with the ink
suppl y. neewindbent He3dval ve device including a substantially flat surface at

| east at a part with which the ink 8 supply needle contacts. 21 r~~lF~";r
~ Q3 The packi ng menber may include a first surface facing the

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



i nk chanber formed with a cylindrical recess having a dianetery 5 ageep e
to receive a part of the valve device at the first surface . é%g ﬁ@ﬁgiégﬁé
t he packing nenber may have a di ameter shaller 10 than the dianeter of the
cylindrical recess at the first surface. In order to solve the above-stated
probl enms and drawbacks acconpanyi ng the conventional ink cartridges, the
present i ARREnBRoANK WBEPREY A /TR Qﬁ]ﬁnn&n8aB?FiHﬁ@efRﬁl%Fiﬂgrﬁﬁé%fatus
appar at us providing ink to a print head through an ink fuppl 5 need] e and
r enovabl y CapeRdiedt (0 AP AN R SHPP ) SDGERRY: 28PUT AR Xha’%%feél‘?’o‘?nt y
contai ning_ink; an ink supply(fort for suppLying ink fromthe ink?ﬁha er
to the prWHEThéhdi8fNehdPRERT R &5FaPELRS INEhEPPREEHEpRYY potR 2P 1 I Udi ng

an external opening; a packing nmenber provided in the ink s | y.port

f or m ng aﬁpﬁﬁknehégﬁangos¥EPgﬁj?Qﬁ@?ﬁiquI Qﬂ:1P%k?°tﬁ@°ﬁ§5ﬁ¥n6ﬂﬂﬁﬁﬁ%r
sealing the ink supply. needle of the prjnting apparatus by fittin

therewt hd BFdRE PaRde WB&H & &&nf‘éﬁ‘ﬁ&%‘i P S r&lé'a:p‘ﬁ}%/ %Dﬁﬁr%q%%ti cally
abutting agai nst the packing nenber, the val ve device sel ectively opening
and closing the ink channel in conjunction with the ink 25 supply needl e,

th I devi i_ncl udi bod tact i Wt [

and | ncl uding SvSlBeranthacy G Fheateri i, ARV A (el Vo RSO G
tacts. .l t l.ve .t - t ; 21

IV 2 a5 S SR SRR AT T R e

invention further provides an ink cartridge for a printing apparatus
providing ink to a print head through an ink supply needl e and renovably
attached to the, pri he [N Lng: Lnk 4 L QL £QAE abRENGs | nk;
an intﬁsupply S@%taEéVesﬁg%?¥ié%ﬁ%%ﬁ?ﬂ?%ﬁ;ﬁ; gehﬁ%bgﬁgﬁger to the print head

of the prifgld Ne.2PRALA! Usc dles | B SHRRIDe R | eﬁ%g%n%@ntﬁét §Pddent

openi ng; a packing nenber provide supp port, formng an ink

channel far alil.owing a How k14 11Rs PacKi g FREFRAEYS @alvdHE 4dis i &g 10
supply negﬁngégM%ﬁngriﬁﬁ%%gezpparatus by fitting therewith; and a valve
devi ce CO%%@@%IIH“ ddA@ it 14401 0F R SteasdricCaldverdbisd i ng against the
packi ng nmenvber, the valve device selectively opening and cl osing the ink
channel in conjunction with the ink supply needl e, the val ve device
including : a valve body contacting 15 with the packing nenber and urged by
the i suppl y _.needl.e _of the.,20 rinting. t e i pannel
when ?ﬁe i nk c&PtPFgﬁg %8 ﬁS&XFeEBSna%%ggpggggéﬁ g%%%?@?u%?agﬁﬁéggzﬁide
body for quidi ve - sl ide; iptdy verdi dynmith
respect t%%ﬁ?@%&%ﬁ%%&enb%wefh%% lsglrg&ej\%s%%ym%i ncl ude:I”;l:‘Jj va?ve menber
sel ectively, Loptag! i ddl & Uihiace of r i PASKI DG BibElg dbsavat e
nmenber being forced by the ink supply needle of the printing apparatus when
the ink cayidvidtd $nRotEtLdrentt hea@rdiiduth appapeted irandupplgnmeddsei c
menber al ways urging the valve nenber toward the packi ng nenber. The val ve
menber maaridAddigterablsupardcisdd uod e foorisuppesd i ngne hed Bhast & hekber .
The support structure may be . .

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



<., r ,ri ;~~"~~",;..~u3 0radially shaped. The val ve negbﬁg,m%(q
|nclude a flange for supportlng the elastic nmenber. The packin me aﬂﬂa
al so include a second surface facing 5 the external opening with a tapered
portion tapered fromthe external opening toward the ink chanber at the
second surface, for guiding the ink supply needle of the printing

appar at us.supeEl y apegedbe portion may fit with the ink supply needle. 10 The
packi ng nmenber 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 packi ng nenber may be made of an el astic material and %5
provi ded with a7 Widakc EeAiveatheeabPVEr S4A & RTRPLR™RhAEH aﬁ@ Bﬁﬁ

supply needl e contacts. The val ve devi e a s stantlal y flat

surface ZKP%EQWP%RWiFSt?ﬂfl?@9%?&&&9“%@ H?% %%ﬁ?ﬁt& esTh 9a?53 B58dy may
| d | i t f | f

Irrg(r:vbgrl ?{flse%btv%? T AL SN LIS S .nége% oBer. BEARELTY,
t b

com out - PRI S RRERy | Kl e URlE e A0 HECERPERY Lk LOBREY! O

the printi AR lisemcs%;aﬂ S@S% é ol tth'ée &%tctiaaael laelha@ng,al Mﬁ

body mayb or e ycuttln e sealing portion. P 2T

¢; ~~3 1~ The seahided pert L8R8t EH Mal verbody d®ypl d&d:ef@r5su lyin
substantlapﬁ§ flat surface mnthnmhﬁc h the ink supﬁ?ypﬁtedle contggtg %he

gui de body; AraY rbRAHEenk cHamddat o ke peinbaead Honegehting dppuahvas,
body; and a guide block formed at an end of the axial portion opposite to

t he vapve draslyink heugpl Wepdtrockngluding dheexoéveabodyenbngl i depacking
substantially vertically with respect to the
member provided in the ink supply port, forming an ink channel
for allowing a flow of ink, the packing member sealing the ink
supply needle of the printing apparatus by fitting therewith; and
a valve device contained in the ink supply port elastically
15 abutting against the packing member, the valve device selectively
opening and closing the ink channel in conjunction with the ink
supply needle, the valve device being urged by the ink supply

needle of the printing apparatus to open the ink channel at a same

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

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

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

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



10 packi ng menber. The axial portion of the guide body may b%'?@ﬂﬁgﬂygﬂaone
unit with the valve body. 15 The ink can}ridge may further include a guide

unit provided in the ink supply port to receive the guide bl ock of the
gui de body. The val ve body and the guide body may be separately forned 20
and fixed to each other by fixing neans. 25 The gui de body may be nade of
an el asti dnxatkaiker. fFhecont aen bodyimay Deororsetenbel acgPBeveaEReeHi ng
fromthe guide block through the axial portion. The valve bhody of the valve
devi ce nayhaimbd@amhﬁnf@@@bﬁmﬁhﬁyg#@kpé@k%ﬁ@sﬁﬁﬂ&ﬁp@BF%&f%ﬁ? Y nvex
surface. The val ve body of the valve device may include a surface Z1
~~r~ -w rAakefuomthei Hyk chambsakt h LAt Nead Afdthf PR 1ALIIG FRRATREUS
portion to contact with a tip end1§L¥the i nk supply needle. The valve body
of the valthe dak EBRYY RRYtudP S ULIRE! 65’“5‘%‘3%% WP ki AP FENDET

ided with tch., T h, t h I d I
i ch §5 FRERSHP TRy iR 181 Chio L BPBR ok topt 9 IABA &0 10X The-ERahnal
f th I b h t d I I ' I : f
Che (apor a5 A TRITR hiadle SETRER ol U8 Baay a0 PREBYE) DERALIBThOTn®

include a surf [ | %Bagyg, ' G ad
surface 15 u%@&%@??éggvﬁ ﬁ%%e??gﬁg%lggo t he tzlurﬁ(BIs,II%E)II ﬁ;/!ﬁ%ggle?h%ﬁ; nd

spheri cal Suhaee Rlvide ddeei fyi o8 TRy Ik Sdpgly dbarbtelastical vt ure

| arger than a dianeter of a wdest part of the va ody. The packi ng

menber .rmIé}Id%CtIi&%eaﬁaihéﬁttﬁé’bﬁék‘inb&ﬁéﬁ%fh@hezﬁai\ﬂd‘ﬁ delddeese Wethiaely
protrudi ng portion having a hole whose dianeter is snaller than the
di aneygr Qfpddigd R unpkY ndeedkeink ¢innel in conjunction with the ink

supply needle.

In order to solve the above-stated problems and drawbacks

accompanying the conventional ink cartridges, the present

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

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

95 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



printing apparatus. The packing nenber may include a first su ffﬂﬂéﬁa?ﬂﬂﬁ
the ink chanber with a protruding portign having a hol e whose*di dnet'er-

smal l er than the diameter of the ink supply needle of the printing

appar at us. 13 ~ f~a ~ ~ua3 The spherical surface of the valve device may
be formed with a flat portion at its center having a smaller dianeter than
a di anet esupblyyheeckdlle cbnthetgr.otrudi ng portion of the packing 5 nmenber.
The val ve device may include : a valve body contacting with the packing
menber and urged by the ink supply needle of the printing apparatus to open
t he i nk channel when the ink cartridge 1£ i,s mounpted on the p intinq:
appar at us; andThe BREKiNG BEPRSFt MY tRBhUEBras SRR VAT RE b

The i nk trid furt el ud Ki t ai | i th
packi ng. ek DRTEPRS LEXPERnH-E Bt Kb BRCEHRL S5 TRRE SUBRTOE dord Lahiges |

packi ng retainer y.include a film capable of 1.n r Ve 4 i nk
suppl ygneg@cgpgpbﬁ%e 8y FRCEY Ca S &P4t uso.%bfg1 el'rYeaqTQ}ﬁ %leqné&eébeaa% Sér%rréédf lvm"b%h a
hol e whi ch _enables the ink supply needle to easily pass through. The hole
may be foFHEgaﬁf'cutting the filmin a cross shape . 25 The packi ng
retainer may be a protruding portion protruding fromthe external opening
toward the center thereof. The ink supply port nmay have an internal opening

open to the inknehgpberor ake thilitg GRidddderyf Hatrbes diahetes amdlléer
14 provided at the internal opening. L.1 fv~~"r~" ~~~~3 The fitting portion

may i ncl ugde s £hedididtdngrpose tdyan ddyidal retesg dhehenkisappyrfeeel e of
the printing apparatus when 5 the ink supply needle is inserted fromthe
exterp@l opening, and a second fitting position for fitting the ink supply

needl e when
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
abuttingagainstthe;mckingnember,thevalvedeviceselectively
opening and closing the ink channel in conjunction with the ink

25 supply needle, the valve device including a valve body contacting

with the packing member and including a substantially flat surface

with which the ink supply needle contacts.

In order to solve the above-stated problems and drawbacks



the ink supply needle is further inserted toward the ink chanbzq m;i@{fﬁ{){)ﬁ
fitting position nmay be initially seal eg prior 10 to use. Accofding to
anot her aspect of the present invention,” in the above-stated probl ens and
dr awbacks can be solved by a provision of an ink supply systemfor an
ink-jet type printing 15 apparatus supplying ink contained in an ink
cartri dgeateomppniyinghthe thnvegls ignedpeénéd damt rdgssy Fd&dREEIHYE i nk
suppl yi ng system including: an ink channel for providing ink fromthe ink
chanber t envhetpohnfulsierobrovddes i dgkaggatatigge £95 AP
provided at the ink channel, formng a part %f t he i nk _channel

I

20 f
al | owi ng apPheatos PERVICHES ikt tRemh&F 19¢aNeqG HFqual alppif Snuevﬁoéﬁ% of
t he ink inti t by fitti t ith;,

Cont &l neqnPAGLRSaRAL CERGHABLYcRELEFEER S oiie th i Apeatt e fEET any o
th d nenper. sel ectivel y .openi ng,and cl asing the i s
conj urst T SRINPRANBRE Trk STRAYETS Aka e AL Sy o2t FrF R
aspect of -%;ggfzg?rﬁgﬁ“tiﬁﬁﬁg%%taot%ﬁe NAY& 5L 8¢ &E&Pk%&iﬁ@d@ﬁm,s

can be sof" rovision o rnting apparatus Tor ejecting ink on a

printing &hiLagipk: Sugéﬂﬁ’nﬁ’orrt: il’nchth.'ngé;gn leddertRdl WpeMiEh d Nsddkdiasg . a

print hea aper supply nee and an ink cartridge conmunicating

with the pri - e o . ape L 0kpsHep! Fopreal eanniink ecivarald i
attached gh‘?tﬁéhg?gﬁgﬁgagg %Eg Fﬁg %gg?r?dge iﬁclades @ an i nk chanber for

cont ai ni ng .3 LAKowaRhg BKFIURPbY PAK, £BEe paeRiNbNgenbérfsealihe thé thiamber
to the print head of "the printing apparatus, the ink supply port conprising

an exi@r nguPnenhesdla gmekiengr iethes appraviated by e ink thepsiy thorand
form ng an ink channel for allowng a flow of ink, the packing nmenber

seal i ng t ke viankres deptiycenesttitm iofed hien theprinkt i suprigppertusebystical by
therewith; and a val ve device contained in the ink supply port_elastically
abutting agaitnsing hgapaskitiye perbeng meteml FEedEv ¢ IS¥HEE $HEFFEbPeNT ng
and closing the ink channel in conjunction wWith the ink 'Sg‘fg’l'ﬁ nggdl e., 15
BRI EF DESGRIEPHINGNaOR THBSDRAVENES Ik thanigioid! o8008 &8t Wil COF et ot
the ink cartridge according to the present_invention with ar t
printing apadat needdbaprilg HelvadPrian 1%%%163“2@’ B 6§W‘éeib§%3}rjlc%n1:g£t£§§

nrrar ge
cross _sectional view of the ink suppl rt of the,l t __leee 0 in
Fig. 1o Fi“gl.tl'Bt§ﬁo§\éc¥ﬁ’é9\}‘éﬁ%e%€ﬁ6£P¥8$8t%%ihrﬁ<lggr%]%%g%r{s own ?)E %’8 2;
Fig. 4(A shows the ink uppj@ ort _of 1 J r{hEA9en L9 M LAyt beagak
suppl y nedfi*é'ofq ngﬁlrfaf\msn éga yar ggﬁs%ggiégg%f%g) M;lhows the i nkrsupp?y
port of t hies hx%n%%&téﬁ q,gl% 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 valve member may include a support structure for

supporting the elastic member. The support structure may be



with the ink supply needle of the printing apparatus inserte? ihqr;ei*nz@{ﬂg.
5(A) shows anot her enbodi ment of the ink_ supply port. t, . & Lhyip &NV
~S'n-v s LI:vJ 16 of the ink cartridge; g. 5(B) shows the ink supply port
of the ink cartridge shown in Fig. 5(A) with the ink supply needle of the
printing apparatus inserted therein; 5 Fig. 6(A) shows another enbodi nent
of the inkradpplyypehtpefi.t hEhé nkvalard metgssr Fay B{dduddhonstiarge nkosuppl y
port of the ink cartridge shown in Fig. 6(A) with the ink supply needl e of
t he printi sgpappatagushensdeistdct memdier;. 10 Fig. 7(A) shows anot her

enbodi ment of the ink supply port of the ink cartridge; Fig. 7(B) shows the
i nk supply port of the ink cartridge shown in Fig. 7(A) with the ink supply

needl e of the printing apparatus inserted therein; 15 Fi,n%' 8 1§hows a .Cross
sectional view ofharRAFEINS METPEFRRY Gl aheNGARGE arsfrerd EHELa6F A3 SH s

anot her_ enbodi ment of _the val ve nenber; Fig. 9 (B) .shows a cr t,1 onal
vi ew ofd an&hBePXEREBALNERETSNS Wé%l%é@ﬁ%ﬁgr ;pgf)(slﬁng .taéDe(r@d)Zfﬁroov%g%glecr 0SS

ti | vi f th di f th I il
or o5 soct PERAF 0L oRBbR AR FRAAnDEa: Rt ShUToT R At g Shumie, o
h ) L vl ; e ;
Flo. 12 shont ShrahBBanm kiR o upy regaIR e TP Rl AR 85 dobpkaeud TRe
Cr 08 soct Lagalol B8l RN nRgbadiRAl O e RATIKRA f eictiater. Tor L he
r: Fig. )

packi ng ne hows the packing retainér for the packing
menber

10 The packing member may include a second surface facing the
external opening with a fitting portion to fit with the ink supply

needle of the printing apparatus.

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

ink supply needle contacts.

The valve device may include a substantially flat surface
with which the ink supply needle contacts.

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

apparatus.

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

be formed by cutting off the sealing portion.



17 shown in Fig. 13(A); 11~ ~f "~ rivmt i ~ 111~~ Fig. 1 ann
anot her enbodi nent of the packing retai g for the packing nenbz{Fm ﬁ;ﬁﬁQ@3
(A) is a cross sectional view of another “enbodi nent 5 of the packing
retainer for the packing nenber; Fig. 15 (B) shows the packing retainer for
t he packi ng menber shown in Fig. 15(A); Fig. 16 (A) is a cross sectional

vi ew of anot her enbodi nent of the packing retainer for the packing nenber;
10 Fig. 16 (B) shows the packing retainer for the packing menber shown in
Fig. 16(A); Fig.THe7 deMlirng paroben seft thmaralvevbody anay henceérBedament of
the ink cartridge according to the present invention; Fig. 17 (B) shows the
i nk cartrisigestamwelly Higt 1suxiycei vhthswiheh ke sibk| SURBAYH| Be§fllehe
printing apparatus; Fig. 17 (C) shows the ink cartridge showmn in Fig. 17

(A) with t¥GFKESupply needl e of the printing apparatus inserted therein;
Fig. 18 (A) is a cross sectional view of another enbodi nent of the ink
cartri tge according to the present invention; 20 Fig. 18 (B) shows the ink

i dge shown jn Fig. 18 (A) with the ink | f L
o trinse shoun 4t ek bal ik s | A SPE ¥RE b ind EAAELRELNS
t he ink | | f.th inti : q S (A
0 " SR e FE e 1t Bt b e BRAEUSMERSHC LEfCHSSERe Sy
to 18 (O . _Ei . ti | ; f : s
e 0l O Bpfiin HeldBils 3 €H°3a3651 bORg] o laamsl IMGITRE ©

embodi nent, of,d hedat ¥es TP &Iubstantid 1yl vertically with rdsdéctit® tAQ
shows the ink cartridge conprising an extension spring;

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,



Fig. 21 (A) is a cross sectional view of another enbodi nent of 2@;0@@»3&/@903
devi ce conprising three elastic support 1aorti ons; 5 Fig. 21(B) #s' a tt'oé:
sectional view of the valve device showiin Fig. 21(A) with the ink supply
needl e of-the printing apparatus; Fig. 21(C) shows the val ve device shown
in Fig. 21(A); Fig. 21 (D shows the valve device shown in Fig. 21 (A% wth
10 the i nkasuipyg \theeedlokisly membey, nifioFgresghpaitdt asprrtgud2ag( RPTELCR EPoss
sectional view of another enbodi nent of the val ve device conprising a

el astic sugmvracthoritlo HR.enP(¢f Fhe alrk o3ePREEtReR3ICvi ew of the val ve
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 val ve devic ho in Fi 21 (A _wth the.ink su edl e
of the printing Bfpar Vl?s,%oéiyg\.g@2%?%)V%1%?\5d%ﬁ%ﬁ$é‘}ayeﬁ515&iu%§n% g?%ﬁgs\'/al ve
devi ce, 20, Fig. hows the val ve devi [ 1.g9. 23 (A with the
i nk squI yfari:e]g'lﬁ gt?}bé l}g"ﬁéﬂp?q e e%‘pp%lf%\{h‘ggg ‘fi—lbgﬁnii?%g&ghows anot her
enbodi mrent of the valve device; Fig. 24 (B) shows the val ve device shown in
Fig. 24 (A) with the ink supply needle of the printing apparatus; 25 Fig.
25 (A) is acro i ! fv@pIRe Eeagfrddianvaley gnierber ;
Fig. 25 (B) houne BBl YheN DIy a IRk if‘]‘aﬁ?g?dzs (A)pgvm'th e ke etppl ¥
needl e of {he 1 idUrdICh RPPRERLYE; tild Ocapbré&) ihE suppLESneedlional view of
anot her erTJ’oodi ment 1 s\ | f f 11 ;~~'. ~a _1 ~ ~3 21 The packing
menber 8 is press-fitted in the ink supply port 6 . The packing nenber 8
has a protruding portion 20 on its outside surface, fitting wwth a concave
22 fonged on therisd ddanakll of tHeevabite Bppt wapdidved a taperdaranal ehané chhe
packi ng nmenber 8 retained 5 in the ink supply port 6 . The protruding
portion 20 ofsidiEl @ackhay tieabeof Stseatapered ihlke soppivengedde.the ink
supply port 6 . Thus, ink does not |leak fromthe ink supply port 6.

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
N 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 packing menber 8 is made of an elastic material such 10 as,§JrubB§rq 03
material including a silicon rubber, a ghloroprene rubber, a buf yil i bég,
a et hyl ene-propyl ene rubber, a nitrile rubber, and an elastnmer nmaterial.
The packing nmenber 8 is provided, if desired, with a |ubricant coat at
areas with which the ink supply needle 104 contacts, in order to snoothly
receive 15 the ink supply needle 104. The lubricant coat consists of a

silicon resin or a fluorocarbon resin. One surface of the ag¥iq&ﬁfenber 8
faces the ink cHibepharicahisueiagaet Hie Vhd VELRY hee MaYhRE GRS Wabhwi th

a cylindrical, 20 recess 30 having a dianeter cogggtLPle éo regeip% of a
part of t e LAY PUSAUL A th TRTTEHIBLHI% et dhi Gt A FOREF & RBalof,
The packi ng nenber 8 S | e defined in.the cent e f | e
of r boet vIHGTERET (i Sl et - Ao AT or T 19 RAECLSH: Rar Tog) paERERS' S
havi ng.a di aneter smaller than the diameter 25 of the cylindrical recess
30, thére&f g %orm an ink channel. The hole 32 of the packi ng nmenber 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 packi ng nenber

21 ~~~i,~"; 1~ cGz ; ' A2 $81vEWSHP & onte ctaliewhedy
40. The gui de b§%§§X§§K%|%§U?ﬁ§t@%ﬁéﬁmﬁggﬁa4% to %Dve Ggrticallyrﬁfrh

respect t%ﬁé%é@&ﬂ%@né}ﬁﬁ@ﬁrand\hﬁf@é@%yaiwé 1erbetpplyi Reeatei vedtha the
i nk i ntroduci ng chanber 38. The val ve body 40 has a sealing 5 portion 44
for sealing i€ idkpphaatels 86 dgen paekimg onarberl 8heherhé¢ Hmkvakverbdgy 40
contacts with the packing nenber 8, a spring support structure 46 for
suppondi ng ¢ heowrcrgt essi tone sprimgi AQ, appatratus nkacfiaaneelagtsgi sapprertor

t he passage of ink when the val ve body cones out of contact with the

packi ng netheridyy fidie sippoikt snpptlye mezbive oddy he printing apparatus. Here,
the sealing 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 bl ock k652
formed at an endhst #ﬂh&Q%é?ﬂlQQﬁﬂmﬂmfggtéﬁﬁbéngufﬁ ?opgﬁ§lﬁﬁl§§t868$r40.
Referring back to Fig. 2, the guide block 52 is slidabuy received intkhe
gui de uni tEa3B refrd MHEDS BaERERhRE™Re g Aheths TEGE L FRTIHTE &feféF of
the through bore 38a of the guide unit 20 38. The gui de bl ock 52 of the

val ve ﬁem&ﬂk:ﬁPQéiﬁmﬁ%ﬁ%s with the guide unit 38, to have the val ve body
10 nove vertically with respect to the packi ng nenber 8. The print head
102 is of an ink j et type print head normally 25 referred to as a

piezoel ectiic t¥g ML deaked thd it a4RANRM d ¢ 1Peaple BEageiby
driving a piezoelectric transducer a pressure chanber is expanded to |ead
ink in, a{}?eﬁé%ﬁé@éd%ﬁrtﬁ?é%& Qi ik, bR RIIRC L] EﬁedFQ@thi;ﬁgOubpaﬁfatlﬂte.
print head. It Is necessary to dissol've) during manufacturing, any Z ~l
tv~~~0" | OG3 25 the packing nenber 8 at the external opening 14 of the ink
supply port 6. The operation of the packing nmenber 8 and the val ve nenber 5
10, w2en the inkTisartiidgeay be fumddeoviorh tehéwode mhiiedy gpwdriasudhe [inkbe
explained in the following in the present enbodinent. As shown in Fig. 2,
when t he iskpphy tnéeldkei soneasibynpadsobhraedpri nting apparatus, the val ve
body 40 is urged toward the

‘\‘

The hole may be formed by cutting the £ilm 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 _



10 packing nmenber 8 by the conpression spring 12. The sealing portion ﬂA,,yﬂ
contacts with the protruding rim 34 surﬁﬁgnding the hole 32 of thd,bah%kﬁg¢003
menber 8 . Thus, the ink introducing chanber 36 is closed by the packing
menber 8 and the val ve nenber 10. 15 As shown in Fig. 4(A), the externa
opening 14 of the_ink supply port_6 is adjusted to f it the ink supply

needl e 10P¥VHIES %%eth%k165?¥ﬁﬁhgﬁpénaéﬁressed in the ink cartridge

hol der 106 of the.printing apparatus. The tapered ink supply needl e 104

then penetrates the sealing filmb56, to be inserted into the fitting 20

tion 28 whilsy, being quided by the first and d ed _portions 24
B 26 of the park g eHibar Yo die HE AR & Errdge - CFd P PORGE Lfished
into th tri.dge h .106_of the primnti atus. the t d. i nk
supply mecrs g e SHEGHAR PRy et pROACRR S tiba ATl kR

nb 8. Jhi 25 . , [+t . tl 28
of "t heSpacith TEAEEPLY HeOME {2 1itd:3 R BEBG AN Ll dinlds Ui B, ShE
needl e 104, Wehd Recthal 56aLt0onPes: I ADDEnENeN At P HRREIDwNEh the

sanme time, the valve nmenber 10 noves toward t'he ink chanber 4 against the

elastic fanee gk sGEpTPMEATE 98 SRFtREr ihserted tolhrd thé.imk ch¥mber.
~~~.~~3 26 The ink supply needl e 104 becones held in conmunication with the

i nk 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.
When the cartri dijee Xiirstr dnveichd pasitherpmayt begiapparaiyssethed pkisuppl y
needl e 104 is detached fromthe packing nmenber 8. The result is, the valve
menbed010 tics usegged toward the packing 10 nenber 8 by the elastic force of

t he conpression spring 12. The sealing portion 44 of the val ve nenber 10

cl oses the ink channel of the packing nmenber 8 when the ink supply needle
104 is conpletely detached fromthe packing nenber 8. It neans that when

the ink supply F&sRwEifg 3 Qtdisde@sPesh Ofe thet PER§SREr ENYARNDEOBF ERe 15
Doy 40 1 SHF Pt A STRMTY LI geE | GR PhesoTkefnbY ofuci ng
20 ot be HSITAAL S0 R7briab SHPR ¥ FHESE ™S SPFolRdt 5 S RE REPE B5:75¢ "Pne
y1 1 nadi cabtezaiud HbBiS e R (nbRNRd E Y Bk ndr e W eERifE 1T
A b e R R s G

supply neegd|@ Jhpf anhenknknsandl i dae p2ohQ dhegrusRetr-dhtthd Rex Bkamber
cartridge hol der »
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 ej ecting ink on a printing



106 . In this case, the sanme operation as explained with referenge to.Figs,
4(A) and 4(B) can be obt ai ned. 2 ~ P~~_ ~' a:j~~~ 19 of the vl JeiwswbeyJ
Fig. 25 (D) shows the val ve nenber showh5i n Fig. 25 (C) with the ink supply
needl e of the printing apparatus; Fig. 26 shows anot her enbodi nment of the
ink cartridge 5 according to the present invention; Fig. 27 shows a cross
sect i onal meiddwnof wihheh comlamddsznalprinikc bertl;ialgepeired nkpauppdfy hbedle;
printing apparatus_ conprising the print head;, and Fig. 28 is a cross

sect i onal apdeanofinkneekeridabodpmannigatiogt wetbohhenprinal head chrounglge.
DETAI LED DESCRI PTI ON OF THE | NVENTILON Preferred enbodi nents of the present

i nvent i ontiel FaRetrB el s syppdyi peadl e afkt aemoxaba yr at erehed b thecprbanyi ng

drawi ngs The enbodi nents descrjbed as follows do not intend to limt the
scope of ~{'F89%r eSBALIR \Fé‘rﬁtirdégeo&flcﬁ’e‘ﬂéﬁy R chft ichpmbes fAVeFRRERINIAG of
the features and thg conb&nations t her eof _descri bed_in tgﬁgenbodinent are
not netesdBFi| §edBEnFFRPLYoPPRE fRYCAEPBAYIBE ERE. fyowy I j fgmber

enbodinenEooghan I.nk qart i%gg according to the fres nt i.nyention. As shown

in Fig. 150annf i By H9ad, oo CRE SR S ARRAATU 1 G dRFaP HPRYIRREE and
Nk . . | bl . . . : he 2

?zklghaiggghﬁrgg%th?ﬁﬁétartrl%SEE%E?gL;?2%3€$%€§d%% mﬁihﬁ§£%acc¥%éqﬁé eer5

8 di sposegn Eﬁbﬁlﬁzggoirei,( SUPRENgPRA! iﬁk eRdnAeYaky Tﬂfﬂ@&fr\léo?rls fgger%;% o

bet ween the ink”chanber 4 and thé packi ng nenber 8. e va

al ways ur gad,t ewar gakie ngaelebe rMBEREH i, the -ink -supply? feedle of the! '~
by an elastic farce of a conpression spring 12 . The packing nenber 8 is

nmade If aprehashycapphedials HYclFias iag whRlewditry RInABtd Grallhe déiki&hanber
4 accommodates therein a porous nenber 5 which absorbs ink. Because of the

fact thatconkaifaedbmortbedihk dupply poreusl aetbedl by abik tihg ayainsd the t he
i nk chanber in stable w thout splashing, even when the ink cartridge

nount ed opaekiagrmegeenf tdepwaiiendeappa rstlies tnionedsy bpendaigpand at > saindg
hi gh speed. As the porous nenber 5 is accommopdated in the ink chanber 4,

t he i nk chhfbénk4chanapdayjs dopiesstioneditho thieg ink shippsya needlef 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

desi d to establish a flgy i i it i head 102, and an
15 inQﬁcartridge hol der ld§#ﬂ¥ﬁe |nE %@#%Q&d@% gHégﬁ%%ﬁ%ﬁéﬁ on the

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
thereinf

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



o 1 AN ey
ink cartridge holder 106 of the printing apparatus in such a ma2 {QiF&tﬂDUB
i nk supply port 6 faces the ink supply Qgedle 104 of the printing
apparatus. Wien the ink cartridge 2 is mounted on the print ing apparatus ,
t he packing nmenber 8 in the ink supply port 20 6 fits with the ink supply
needle 104 . The ink is then introduced fromthe ink chanber 4 to the print
head 102 otfr ¢ligh imd @antaridgein the tip end of the ink supply needl e 104.
Fig. 2 is an enlarged cross sectional view showi ng the ink 25 cartridge 2.
The ink supply pégt 6 (B3 ghevisdédewink SHPBXYePRAF opehifgini edtbriddet o
the ink supply needle 104 of the printjing apparatus, _ and an i nterpal
openi ng 16he¥EniiEy FiG A Anwvidinhhs 1pK supply needle of the printing..
~J:.~~3 8.is forned with rotruding rim 34 surrounding the hole 32
formed i n3Pk r558$93ﬁ5W?F5%E%hﬁﬁ%¥R%eof t he packi ng nenber 8. The packi ng

menber .8 has a secon r faci h . I ni it
first {’apered p%ﬁt%i'og @Z éaﬁ%‘%g %g%%e tegrbbgorog e§%$ﬁfogﬂg6.aﬂga%ﬁpgjgge$%%t
portion on S r.f. is tapered fromthe external_ opening 14
toward thgfig ebﬁ%%ﬂ%a 4%) t'ne purpose of guiding the ink supply needle
104 of the pringipg RRI dhbws FRE RAKKLD 8t 8ok Stiak SPnRT QN gethyd t h
10 a fitting por#ggn §8§forneg_on t he secgﬁg§2€rfacg,.to fit with Fhéy%nk
suppl y nee@loenlQ4 @fid.he @i Rt BRPaM WappliRe mackid & fMedmerpBihising
press-fitted in the ink supply port 6 and defines an ink introducing

chanber 36quﬁ@tﬂsth@édﬁtdﬂﬂﬁﬂg&é&hﬂxwt 6. The ink introducing chamber 36
is an area defined between the packing nenber 8 and the ink chanber 4. The
val veloenber 4 iFdgr.etzéhyedhownst dueot ndr i enibvaatinesmy othameei nB6suphéyi prt

i ntroduci ng chanber 36 has a cylindrical guide unit 38 having a through
bore 38a. oFhéehguiidék waintr38igescei ves a part of the valve 20 nenber 10 in
order to guide the valve nmenber 10. The guide unit 38 contacts with_the
part of the val Fégnedi@d sbowectbsaipkt suppl¥ past vaf vieherehiblercant rNes)
vertically with respect to- the packing nenber. 8. The val ve nenber 10 is
al ways ur GE@wBy iz @Pdﬂpr & orvidy ithe 1nk SRR % Me PNy TRERFIE 17D
contact with the packing 25 nenber, for selectively closing the ink channel
of the padPPRFarFhdnSETrbSd theyaddbns an enbodi ment of the val ve menber 10
. The galve nen?gr 18 hgs a val ve body 40 c ntacting W L éh%a ac i@
menbet® 24 ~I ~Ff9-18 PROWE R FHBILSGG 1O KR Wi Phi AT BT TPY GHE"D
this type qf _print .hea ecause bubbles in the ink may cause i nadequate
conpressi8% & etﬁglagéggﬁggﬁghanber so that ink droplets do not eject as

they are desi gn%qaéfs' (A) W SEo S Idb IS rdHe SR H $Bvd Hember ;

cartridge at a ne ive pressure of mnus 1 atomof the atnospheric
pressure (1.033kd4, Pek) ShMLa PBLRL) sdbElLAAE Vil SRENOLHGE éfbodiment

manuf act ured. The conpression coil spring is designed to be

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



10 strong enough to urge the val ve nenber 10 toward the packinqanpgzqnf&@gg
order to have the valve nenber 10 formgycontact with the packifg er-Y
even under the | ow pressure condition. The internal opening 16 formed at
the side of the ink supply 15 port 6 opening to the ink chanber 4 has a

di rension | arger than the dinmension of the ink introducing chanber 36 in

whi ch t heSarieinefb8r 16 (Adacconmmdated. The result is, ink can snoothly

be introduced tg.the_jnk introdugi 36, fl to the ink
cupply port 6. RiPr T Lhroainp P ChT U DRt dRER (70 TR GPRE 2 "SI 16

of the ink supply. the ink chanmber 4 of the 25 ink cartridge.
The fiIte%°§4€§8IngkénguggggFr?oreign particles existing in the ink

chanmber 4. Furt pfévgf%ﬁi;kgec%gé%e&gstcﬂfa; %i%w%gs%rgé;c1§§f%nao%aim@én@f

the internal openrn i'nk “passes sno t hroug er 54. A

seal [ ng fHETLRE YHLkInGS rAealigned o RacPeaRkialehehbeine | nk supply need e

may be adhere cover the external opening 14 for sealing the ink supply
port 6 prior topysge 15 (B)esa8akitHe bhbRLAE waiefert Bot!tORCpABR I hEMnsRt ¥
port 6 and also t0 retain 27 1 f'n, ', 1 ~ ~~ Furthernore, even when dust
or foreiggnhpant igl esgi.sieaqnhai ned in ink, the seal ed connection between the
" packi ng nenber 8 and the val ve nenber 10 can be ensured, because the
contacting surfBtg.hed (ween g hecvasy esdmdyordd ariewt b€ aydt melr icgddodieeeys 30
5 of the packing nmenber 8 is large. As shown in Figs. 6(A) and 6(B), the
packi ng nefibehe8paakihgveetsatiaper ddrpohei pack8ngamgambetrthan t he tapered i nk
supply needle 104 at the second surface . Furthernore, as shown in Figs . 7
(A) 10 and 7 (BFig.tle(Baskiowg thenbackdngmetiwinemfer ndleeraahépedegsdal on
60 tapered fromthe external opening 14 to the hole 32 of the packing
nenber 8.shawnhéseFédseds (When the ink cartridge 2 is pushed into the ink
cartridge hol der 106 to have the ink supply needle 104 inserted into the
§h it

hol e 32 of the Bagkihh Merfer BrOFRSeS 14fr ¥deWoPtidiP %effer ed
portion 60_each fif with the ink supply needle 104. The .sane.aperation as
explainedoﬁﬁFﬁeréP r EREETE 9?i6§9°§%ﬁ?£éﬁ& %@)pfgﬁeQFs&nggngﬁfﬁpned in
fese cases, 20 TIPS EleISn SRl IRl | o 16 gp0) o
ot BRECYA, BUEg0HERMAMSRUSERC s e ot body 40 and the
Fig. 17(C) shows the ink cartridge shown in Fig. 17 (A) with
the ink supply needle of the printing apparatus inserted therein;
Fig. 18 (A) is a cross sectional view of another embodiment
of the ink cartridge according to the present invention;
20 Fig. 18 (B) shows the ink cartridge shown in Fig. 18 (A) with
the ink supply needle of the printing apparatus;
Fig. 18(C) shows the ink cartridge shown in Fig. 18 (A) with
the ink supply needle of the printing apparatus inserted therein;
Fig. 19(A) is a cross sectional view of the valve member
25 shown in Fig. 18(A) to 18(C);
Fig. 19(B) is a cross sectional view of another embodiment
of the valve member;

Fig. 19(C) is a cross sectional view of another embodiment

of the wvalve member;



large. Further, in the enbodi ment shown in Figs. 7(A) and 7(B), & fhelvsaal &3
connection between the packing nmenber 8.,and the valve menber 10 can be
ensured because the fitting force betweén the tapered portion 60 and the

i nk supply needle 104 is strong. 28 ~~.'".." ~~ " ~ ~~0,3 Although the
packi ng nmenber 8 shown in this enbodinent is formed as one unit, the

packi ng menber Fity e Hepws atles yitloreayt nsdgenpenprhgingoaBnfkrsensaenof
which is a part with which the 5 valve nenber 10 contacts and the other of
which is £REMIMith which the ink supply needle 104 fits. Fig . 8 shows

anot her exanple of the valvye nmenber 10 having a surface at the sealin
portion 44, facifi§ ke (&gc&ﬁr@ SRaRFePeEs18nad oY HBY Uk ﬂ?%&ﬁth‘EBaFm§gFf ace

45 ith,the tin end of the ink | dle 104, Wth thi
Spher i cal urti S8 T AR SETRL SIS, CFBoa Rb2eEaCea PBNAECPPOR BB een

t he pagking ne r. 8 angst al [ IS red, ,ev e .
positign of thgqﬁ' Véﬁ%gwbggs%bcégfgigg%fg%%ﬁé.Vgggﬁf%sﬁg%sgg%g?hgﬁbgge
enbodi nent lve rfyﬁger : e e a rhet .10
shown in ﬁﬁggw’{ g%( f)ai%rez for ngl&%gregggatlg%gggpgmﬁggg%%t ﬁ\gr ,'l:}llign gﬁ?’rrllag’a
val ve body 40 4 f0rma contact with the packing nenber 8, and a gui de body
42 for guiding 20 the valve body 40 vertically with respect to the packing
menber 8. The valivg bodyedGHses aiseald Nee REFI D dodidia Piyrabiy) of, at
| east three, spring support structure 46 around the sealing .. portion 44.
The gui de body 424 .s2fiqDredhassotice pielcs deviilkeabhawhaln mid.i an (30 ®etRng
connected to the valve body 40 and a guide 25 bl ock 52. The gui de bl ock 52
gui de30t heehealivik Fogpl40 nesdlicabf ythe tprimspegtappataeupacki ng nenber 8
in cooperation with the guide unit 38 of the ink introducing chanber 36.
The end of the &Xical 28dA)i ba HCrosst hecylodel botgw 4%, anppbeirt enbodihengui de
bl ock 52, is secured to the sealing portion 44 of the valve body 40, to

., ] ~ ' ©of the valve dgvice qopur)sigrg 0 ebashibt eSupROYE|l Perkk@ber 10.
The val ve nenber_ 10 is incorporated in the ink supply port 6 by inserting
the gui de body FAi%r & Be lisnfeFkEsofeRtagned, viewoohetpgs¥advVenfavignct he
guide unit 38 of the ink _introducing chapber 36, entering_the conpression
spring 128#F8ﬁ%PﬁbFpﬁ%egﬁéﬁsoﬁéﬁ%n§%f61p5 Bépﬁgﬁcﬁﬁegﬁﬁugg the Priknting
intro gcin chanber 36, and fixing the valve body 40 to the guide body 42.
10 The val gaﬁé'ﬁmﬁo and the guide body 42 may be fixed to each other by

providing a fixi h 0 Y o] il T uj dy | S
inserted into tﬁg i %zﬁ(géhgslﬁeoq%éoﬁ) t%/lgvé\jaﬁvelcg% yﬂg}'g? %%???Xe%fé?’ heat
wel di ng or adhesi; Ro i i O h I,S€; 1 b vahV 40
and the guide b§3§E4g§é§§ %@okg ¢%§éﬁg?%§§23ﬁggtﬁ%?“ﬁ;“?§?§¥n3hé§??§?%%

hol e havi&%eaﬂﬂmwygﬁﬁrytﬂgédﬁ%\gflggbfﬁ%&néfﬁgﬁéé?éké@ﬁgad to the axia

portion 50, and connecting these parts to each other as shown in Fig. 9(C.
Fig. 10 shows amaher3gmyodhonat apbthbe vabvaimerBebrlOhe20allre dalvee;

menber 10 has a val ve body 40 and a gui de body 42. The guide body 42 is
provi 2@ed with afiaxi aB (por showsSthand laregdedeckl shkwb2in Filge 2%i(al) wpothi on
50 and the guide block 52 -of the guide
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 wvalve 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



body 42 are formed as one unit . The guide body 42 is nmade ofzaﬁ rﬁf\a$m
material such as a plastic and forned wijth a groove 62 25 ext 3
t he gui de bl ock 52 through the axial portion 50. The val ve body 40 nay be
made of the sane elastic material, such as a plastic, and fornmed as one
unit with the qgui de body 42 . When the i nk cartridge 2 is nounted on the
printing &partg vel Y%é“‘?‘htReJéuppl y needl e 104 contacts with and urges the
val ve body 40. The -~~~ 30 5 val ve body 40 pay_t her e be nade
of a soft and f 58 Hi2& (Pelt @PPEF %?c‘f?]df)eegeﬁglerdﬁﬁﬁﬁﬁ ’crheF“tQ‘p‘?g@{ Jotithe

i nk supply_,needl.e 104.. The | ock 52.0f.the U|de body 42 may be
t aper ed to‘i/%ﬁdl%ef‘%ﬁ% o) %o"g &é‘ho%ihl?'hlln—f?g 8 3 ASihi s enbodi ment ,

t he val ve rrenber 10 | %cﬁ)wepogﬁ e&g(g?irg&éuggl%/%goiltﬂgecgi\_(teggsél ng

t he conpression sr?rl ng T rom Thtern openin aced~ar ound
the in Ie‘gi%eE nthe guide body 42 having the
grooveBGZrBtl%Co%&ip he%%%op (%%etﬁr%)ug g(fr)e 38a of the guide unit 38. The
gui de bl ock 52 I®isy.a 2 ehows62 whicsls aklctvisnaievgeiwdefbtbekcdventheonal
buckl ed as it passes through the through bore 38, and then spreads to be
retai ned iimk mmuriidlgeimitt8& partt ifs tbesprinhéngabppanaibier cQOPsaaibg
formed as one unit, therefore, the nunber 15 of parts and worki ng process
are reducezhe |prinie hegdddiamdt as descri bed above, the guide bl ock 52 of

t he val ve nenber 10 has a groove 62. However, the guide unit 38 may be
formed to al | oWigpl it iimgai arosa grctdnal ifews (o] lggog@eﬁroem@paigme@g Py
accepting the guide block 52 of the valve device. As the valve nenber 10
i s codfai &t igeonvent imnaht iwdued e tdaerber 36, the val ve nenber 10 needs
to be manufactured in a small size. This leads that ink is not provided
snoothly to the print 25 head even when the i nk channel is open. Therefore,
as shown in Fig. 11, the val ve nenber is formed with a depression 44a
and the penetrating portPERAIBEDS Qﬁﬁgﬁlgfflphreo§e§ﬁﬁnél‘w&1‘p 44 of the
val ve body 40 to allow ink to snoothly pass therethrough. The penetrati ng
portion 44b is forned at the outside of the sealing 31 ;4" ~; ;

portion so that the seall portion 44 can close the hol e, 32 of theé'pgckl ng
menber 8 when tHRELSEH "g?ﬂdt%”@r{lt@4°éohp§c?’§e%\??% HHEHZIE M e

e v3bee et 40 0t s%é% %FE&G?%’%@@%'%%e%&%%&q}%ﬁbesé%&%}r43at ond
et ek ' T A BRI S5l S
i AR Ul T A sl efm oL,
TR L AR N M R B

i nk supply, r&ﬁoﬂlﬁer}%%@ A0, né@e%&%ﬂieﬂété‘ééeﬁﬁ‘?é’ﬂ' f5NEnel DivLacpeayi ded

snoot hl y to € print hea hr oug epression 36a e val ve nenber 10
havi n% a depression 44a as shown in Fig. 11 may be used with this ink
i nt r odfci ng chanber 36 as shown in Fig. 12. 20 As for the ink cartridge 2

di to th t t th f th k ] 6 i
Seal cd by 1 he odHbcth OBt vbeh THE DORRT HECHe %a‘u@ TRPPREeBERYE rember
10. "Thus it.1& {9t ”ceocetsr?ea ets%n‘?: ﬁ%e%xleeio Xte rﬁx{'%ﬂg‘l W tRaasny
sealing" £iTmor ar%/ equi va héreof . her ore, as 25 'shown in

Fi gs. 13(A)aandd B) haxéens%aha BHahbk® 56rpF Qi fef Aind hgexteidhan epgni ng
14 may be tformed Wth a hole 56a which enables the ink supply needl e 104 to

pass througlppiPedhel & deyideed @oegt A1 8k td dnkheohmbil &at Bofrissh shape

as shown in IPg 14 . By meking the hole, the ink supply needl e snoothly

pass ®©hroughk thambeh™ . 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



32 ~~ ,'," v~ ;~~ y~.~~3 Furthernore, as shown in Figs 1%&3)‘Qﬂd’2§ﬁ§)1
the ink cartridge 2 may have a protrudi ngyportion 14a protr iﬁg“ﬂr m't'he
external opening 14 toward the center thereof , as a retainer for 5

retai ning the packing nmenber 8 at the external opening 14 of the 10 ink
supply port 6. The protruding portion can be sinply formed by protruding a
part of theyewetaatief@naryoisa canereesLPR ﬁpéf,lflgnﬁz nuriig PaFkpaEMeRer
conmponent s _and manufacturing process are _reduced. The external oEen%?g 14

may have a8rbfreede Rf e mles tidh mab exd adn WG ASFR g UWRBEE T &h

backing mobBe 1Bk atheRlh,d R TEPRIRF RS AICTR IR (R R BT IR S ol
pabki ho mehBRPERSaRtRe hePSaTuas EhoEre b8P otiat Phki 1kndbgopEe, Lo ne
CAy 217 8 ) BREQHATERREERS | TP s 8 eBRedt B iel ik ot il ot 17

according &:95{&58}:%@%%1' BYeRL AN HARPREK NI 1§ RN hotntald erTefTher

10 are provi nk~supply port 6 in the sane way as the enbodi nent

shown in Figrridge dhes idiki SURR bppaids GRS an esteppataepest g High
designed to f ace the ink supply néedle 104 of the printing apparatus, and

an internakpepgni Ngs k6hedpsirgletnémb@P &N i kaddemmdda edanieehé. iMbechzatder and
conponent s ﬁaving the sane synbols as Fig. 2 and not specifically nentioned
here have #hethangénkpehambemrs 4and eflivegiss depreseseidedn in Fig. 33 2. p
., Z, ,. ~ i~ , 1 ,. _. The packing nenber 8 has a first surface facing
the i nld chanber 4 with a protruding portion Sa protruding fromthe fitting
5 portion 28 toward the ink chanber 4. The first surface has a hole 18a,
whose di aneter |Bigmdl Ebpwetmparheo Hthamrintoing pppagadis -of TRAPHIEEGMH ng
apparatus. The packing nenber 8 has_a second surface facing the 10 external
" openi ng l4apperagusi has @ apeirl hrad 102 £4x8MdoB BRE oFRIFE HRE e P PorthIMW 26
each tapered from_the external opening 14 toward the_ink ch er 4 at the
second suriBcEheTAEAVHREEI off SPPERES P§kt&“@Eﬂdé”@ﬁglﬁnQoéuggEV' 1% 104

ot e oeeeh P iBRE A tia BRI LIRS (e BARE 023 Pl 'A%y
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.



15 the ink supply needle 104 of the printing apparatus. The vaDve iEtderP
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 structud 46. The gui de body 42 has an
axial portion 50 and a 20 guide bl ock 52. The sealing portion 44 of the

val ve body 40 has a surface facing the packing nmenber 8 fornmed with a
protrudi ng port iTre pabkiogcoember 8rvishprées ¢ fptead iof theeinklsupnpiyt poreed! e
104. The protruding portion 45b has a size conpatible with the hole 18a of
t he protr & nghgdrasiehng meghoarhe hesck iprptmidiag BorSofiiad onlites nehbide10
is received in the quide unit 38 of the ink introducing chanber 38, to be
noved ver tS4WAGE wifef tieghwd thtd aneayscRRnkrrreedan gheThtderwak@fnghe
portion 45b has a_height that permts it to ~I ~v~r~ ~f~ L' .f~~J 34 form
a contact Mt FUPREYIPRTEMRY 3 PRECTIC L@YS FhRdking nebamé Fehpinmdn

B as. Rowld FVELG 19PPRY BT E oo 08 EREE LA oo ves HENgs 16 NPT B40Sby

the ink j I 1.6 t ti wh

the i nk SUBaRyEd e 488 ERR Renbalietas M S8k BRPRAY et 7 BTact' on
ith h ; T | I ¥ t t the ink

D s i, M0 R LT L

supply port ment , he ink supply needl e
104 contacts the protruding portion 45b of the sealing portion 44 at the
time when the tapered ink supply needle 104 fits with the packi ng nmenber 8
This forms a seRl odckamewchderbet WeeRaliResYr BY &P4SLLAUMAPE i AK such
cartridge 2 on the printing apparatus. 15 When the ink cartridge 2 is
furthtd peshedrtibbetrdmbberpalnihbyudpparat&slitbe +aAkbEHPPL YcHESEbSr
fits into the fitting portion 34 of the packing nenber and is inserted into
t he hol e i8&befr,t hebptyilr udbbgrpoat évhyBanefptbpypanki ngbberbea Bitdilst 20
forcing out any air. Then, the ink can be provided to the print head 102.
The val ve rivbiviear, BOG a1f Grlaistine s epdreatied f r Bhet pbecacki membenbed i& when
the ink supply needle 104 is inserted into the ink supply port 6 whil st
forni ng aP¥eyidgdaonfiederbnedi t Mithea Jadikiimpntedioat 8tasrdascvibbdviabave.
Therefore, the air 25 conpressed by the ink supply needle when it is
i nsertingtif® tRE $WRPLUASA AL 4deeBtAsESente 0 tRkSBRPBNYY Feree Bvaind
t he igﬁ sugpl¥n%§edle 104. en,. on the other hand, the cartridge 2 is
removed from spipply, needle 104y The. lubricantngogli consgsispatatus,
the ink sggeh Ogee%g%nigﬂ iséﬂgfached fromthe packing nenber 8. The val ve
menber 10°73 1UPHed SoRard £hd PRENSHF HRehE&S 8 by the el astic force of the
conpression spring 12. The protrudi ng portion 45b of the sealing portion 44
of the 5 valve nenber 10 is accepted into the hole 18a of the packing
menber 8, whils hg,,} uppl : a f PAGK
menber 8. The sggFiﬁakgéfﬁigﬁ %ﬁég%g#ﬁgieéfggeﬁgﬁbg?e%s Fgghéﬂg conté%?
Wi th the protTrdsRG AT 6P t82 PickNEy RREKMERY SMBBRREAS i Tkl Osesi dd1e i nk
i ntroduci ng chanber 36 when the ink supply 10 needle 104 is al nost detached
from2he packissg3oenheting Buliiateltbrstbhpat ObIEngot hecsept edf coONBREE | oM
with the fitting portion 28 of the packing nmenber 8. Thus, the ink does not
| eak fronthandalveedsviae e whiichowiblibhe expded neat iendetat hend rkimdastaw dge
t hrough the external opening 14 of the ink supply port. Fig. 18 (A) 18 (B)
and 18 ( CFhshpariahos eemkemhddhaem hofle Be dekined tini the aenbedithetert he

presen?‘invention. The ink cartridge has a packin% menber 8. The packing
menber 8 Rapakle 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



of the packing menber 8 in the same way,4as that shown in FigsZ'Fﬁﬁﬁﬁle

17(B) and 17(C) . The val ve 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 qui de body 42 has an axial portion 50 and a gui de bl ock
52. The sBatd ﬁ@rﬁ‘ﬁgt‘f’(ﬁl BPRLTWEI RGNS B EpapURssing shetirde Badiorgnede
packi ng nenb 8,. forned w.th convex surface 45. The conyex surface 45 is
a spheri cif* g{]?f 588Y8Tﬁ‘8ngfjﬁél??icélur§&|cﬁa@§ 5’?“% SERVEES “ﬁﬂé’“ﬂfilﬁ@ has a

di aneter of curvature |arger .. ; 36 i :,~<<s c_~.P~ than a dianeter of
a w dest part of the valve body 40. Fig. 19(A) shows an enl arged cross

sectional view t e rol ayi eri-cal . rface 45.
The convex 5 su?%3c€§ﬁ§§%¥ ot sga igagpérgggﬁnégggff %& $§?¥2é531§340 IS
i ke a I NG i r..R T | et f

sphergé Pséf“é%’éﬁlt an Jﬁ?}%ql\ééng%ﬁh?él_%%ﬁt ﬁggg%egl ‘9‘8%% on géngfgt%e;&\%a ve

menber 10cagbusa pder 867l L4, conpectiprlast geﬁeibh_eoﬁa@:lfé NG B efu G and the

val ve nenber 10 is ensured even when the 10 position of the valve nenber 10
vari es. Assurhpgrédef dbanEihereie iy adpsigy tha skl i G \edanByd ace
45 of the valve body 40 as "R' , "2R' (2 x R) is at least |longer than the

w dest pattfdd"tbé phepwakvefbgdyd4figashehawk soppdyFngedl1®9 104) of lohd hi s
enbodi ment, the tip end of the ink supply needle 104 contacts the spherical
convex 45ppinthegsappanatpsrt iThe péckimes menberss8at s tdilesd ipreowitbed mhich
tapered ink supply needle 104 20 fits with the packing nmenber 8, to form

t he déal edl Ebpheesipernien 28 cfooddromidre rmraunichgudfadenk tearftiti dget2 on
the printing apparatus. Wien the ink cartridge 2 is further pushed toward
the 25 prigi Hgkappapiyuscedhe LAk slpphy preaténgoarpargtiuded by the
tapered portion 58 to contact with the center of the convex surface 45 of

t he val ve nenber 10. Under this condition, the ink supply needle 104 is
inserted into the hole ,18a of the protruding, portion 8a of the packin
menber 8, | 37 Die Packing member b 15 YRGS ALEEoHeHb R oA S YRR LAY come

out of contac it h_t he pagki.n mber 8 when the ink,sup needle 104 is
i nserted ?n%%fgm%lpﬁ %%5ﬁﬁ§lBgF538CWHﬁ1g?aﬁB?ﬁﬁﬁbWeﬁglgegﬁédlﬁaﬁﬁg Yon 5
wi t h qtzhe ing [ - There : ' essed
by (AE | AOS ey TReaaTs A Re Ui e ERL B P HTaRE S e A befRRRETT
this embodidgioride ddMowRPIAEEH €nk08ndfineant aCtidiidy fderdihlier, Of

t he spherical” convex surface 45 having a [arge di aneter of curvature, and
the val vej grepdesid8di snregdl ahrdi Ry rbéiScaxgakhRRbEFO8650, ThAE{ gL Or €,

contact between the valve nenber 10 and the ink supply needle 104 is
ensured. io: dbducing dhemedheys harda eheigart ebUogu2dé sul e hdwion khe
printing apparatus, the ink supply needle 104 is detached fromthe packing
menber 8.tHheughalboerar@Bber Theiguideachittodarcktdievegack pagtnefiidre Sallyet he
el astic force of the conpression spring 12. The convex surface 45 of the
seal i2g pegrhen 144 isf ordervap vauRte ndebarlie memberal@ont@ee oMitde umdt
protrudi ng portion 8a_of the packing nmenber 8, to close the ink introducing
chanber -g%cprrrﬁi%%%ﬁhst%@ﬁrtth@f ithle ¥appeynerekelr d 0104cessaryds? h@@ached

fromthe gackiq%_neng%r 8 but is still farm ng a seal ed connection with
i he valve member 10 moved vertically with respect to-the packing

protrudi ng portion 8a and a hole 18a forned at the protrudi ng 20 por;Lg&BBa

N

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



the fitting portion 28 of the packing nmenber 8. Thus, the ink 2? ?OWEQYE?GOS
| eak from and undesirable air bubbles not enter the external openin

14. Furthernore, as the sealing portion 44 has the spherical convex surface
45, the seal ed connection between the packing nmenber 8 and the val ve nenber
10 i s ensured even when the position of the valve nmenber 10 vari es. 38 2
~ lv~!.r~8¢and g guddephedycad? @i dmd sbe ¥8luk bbéyv4d ve Thenberi dk0
may have flat surface 45c having a diameter snmaller than the dianmeter of
the hol e 1A% H’@lﬁsbttlfﬁdﬁ’ﬁévﬁog@dﬁﬂ@ap%ﬂﬂqmVmctldiqadh‘remd@h Fe8past

shown in Fig. .19(B). In this case, the contacting surface 10 between the
i nk suppl yt%e %%%%d“‘%"ﬁ?ﬁm%%#ﬁeﬁ’aﬂdq yempege 10 4 sefpepd@echan

Cupply. necdi 1o s EHe e RRAIERE by - AT eCHPNG ORE, 4 ¢ MAk Podenging
Pavi ng it RO o T S o PG T B4 60, BRAPABH, TERDER| &

TS 15 ent oreeh e VETEER FERCAER (TGt A AT bR R, LLolERHS o
an-ext enst O abr' 10 64 B¢ Shows Tn-EPBIog erEhe, PPnREPRR B BR Thy L. °

fixed to tdifl ik ied UHagR 120 82 saili taB1@NdokY thRepRackHRI-FENRR! wReh O fave
the other end of the extension spring 64 contact wth™the val ve nenber 10.

The val ve vaenveeboly iconfesr crdt bdvwabathhe packi BEeNBABRENgOmehBethby €RSE,
the val ve nenber does not need to have a spring support structure 46, and
the i h@ camkr sugely deedlroof nelwel rmirtavey appeirdeumi t HATe38the $881 ink

i ntroduci ng chanber 36. The result is, that the structure of the ink

cartri dge PRrEd®rbé4siiappubpantialdy fhat maiufecttucifngher dnksshaanebess
reduced. Figs . 21 and 22 shows anot her exanple of the val ve device 39
accor di ng itoferBegr by ettt t inemiifoiheTeal thg eteti @ 420 hTheaguatecbhdyly 72
to forn1contﬁct w th the packing nenber 8, and an elastic support portion
74 for sufpoffPfngit#ElYhl RREBERN D GORNGIHdng Gohsve vhéveabodybeely Fmd

contact wi_th the packi mber 5 8. The elastic support portion 74 is nade
of an el a?t?lél%tl@ﬁ‘gf ggugﬁrr%dd?‘thapc?rﬁ%l?rfeFPeeﬁ’Haagﬂoc?tﬁéﬁ%?Pe‘EPPH?fa%fr@ ~
hi gh astic d r.an el astomer material. The elastic support portion
74 isﬂ%apgglgggfglgggin&q%héﬁ'the i nk supply needle 104 fits with the

packi ng nmenber, to urge the valve body 72 of the valve device 10 70. The
val ve body 72 and the elastic support portion 74 may be separately forned,

or may be fornmedeas @RagUBLEK IB%@%@S&E%%FJ%@%% p&iééﬁ“sz”%gfs&%{h&g’f}} ve

device 70 urges the val ve body 72 toward t acki ng nenber the ‘same
time, therwakyeecbody thee gRAGRCHAI W I, t%ep?ﬁkaa%m%rz ﬁasaQQiﬂaL_I{ﬁ}]éj@é% the
ere

val ve nenber 15 vertically with respect to The packing nmenber 8. ore,
t he nunbei asfepathsncan matadtiogdchdhehvahyle Biem cBa/Q fMBMe GYL3& unit

plurality of elastic support portions 74, for exanple, three in Fig. 21, or
only #he 8BastTke 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



20 support portion 74 as shown in Fig. 22. Fig. 23 (A) and 23 QB?J@QGW \ 3
anot her enbodi nent of the val ve device aggording to the presen WﬁiZQQ
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 packing nepber 8 in qgrder to have the_val ve nenber 82 caqntact
with the pRERPhESHENbBR Tk YL hdrglehe carsicioegat ithifb¥Ps© Pﬁ&ﬁﬁiﬁﬁ%

el astonmer or a rubpe apabl e_of expandi ng. e 2.~ 40 ~ ' ' ' The val ve
body 82 1 sOBFGETC BUSBIER: 1 Vet e coRk 4RY WT94PS HIHERIANG raRre B 15

el astic nmepper_ 84 connecied to the indrical recess 30 of P I.n
menber 8 | REETRESREAT neRE BROWAC) ROk ot tbt (g SEE o Mot 106 PE5 e
urged by tQ%engs§§RQPy 5 needl e 104 of the printing apparatus toward the

i nk chanmbefr; "t 0 0pén the valve device 80. Thus, the ink is provided from
the ink chanber to the print head 102 of the printing apparatus through the
hol e of the ink supply neédle 104. 10 A part of the valve body 82 is fixed
at the packing negbeni $ @SsShaWMe IiMKIiGS injétted) iANEhA4i 41B)cardhedyalae
body 82 is urged to contact with the packing nenber 8 by the el astic nenber
84 i n thisacasgaesvéeptesditee ff weirhedy 8dohsSofirges dtovesshd hiec ipYesharder
by the ink supply needle 104, to open the hole of the 15 packi ng nenber 8.
The ink is(iLheB3kgoyi ged Broartheeitek )chienehieo inke qaritntidgEadi €02 of the
printing apparatus through the hole of the ink supply needl e 104. The val ve
devi ce 80 mayubectoredd dEhenecmpréssioh tbel papking 26 desbeneg tol beneans
that the valve device 80 is fixed to the packing nenber 8 as its part .
Thus, tthe atnbeg esfoyglr te unge thaufaotamengepridceewardririseppeliipgdembny

val ve body 40 of the valve nenber 10 may have a surface 25 facing the

packi ng nefbér eréerded BaYe Bhactzhvasiemsmn 1h fogs & oontagt (wiys thy |
The notch 40c of the valve body 40 shown in_Figs. 25 (A) and, 25 (B) has an
angl e the BafkiBg PRAPEE; 8y hEVERNEPEETi rhesdpl PrRESWE LRI FIE ot ch 40d
of the valve body 40 shown in Figs. 25 (C) and 25 (D) has an angle snaller
than that of the tapered 6 yi | e, ., 41 ink supply needle 104 .

Th d h : he i nk |\ dle.104. ' |

Teare 104 or goorfe i aariat Shehi feg O ROEMECHL Trds WRSle e LRK SHRDLY
dl e .104_cant in. Fi

hedt 15 onpBap" € Qi M8 h O ARk CRafBedNiflab/la fd Slensboin Ml Wil |

body 40 of tagedi\ﬁ?éa&:i&?g?eﬁhéqnﬁ herebane: gfc%annoeeﬁdsoinmﬁam{shém%

needl e 104 1s not maged. The packi ng nmenb may have two fitting
portions, Refbé&st180ifiheb8EmBASEEEON B8R FduTd tid NdidibhedikesgyiHly nredl e
of the printing apparatus when the ink supply needle 104 is inserted from

t he externghtepentcsd ¢4, thediakseronddiitihdgnchmséet i DA, 28id f Drown tto nohe he

i nk supply needl e 104 when the ink supply needle 104 is further inserted
toward t heinhkksupphperort 6.n Rhislcese4 éachrdFidedt hetveen tige piortgnmsl 28a
and 28b fits with the ink supply needle 104. Thus, the_ seal ed connection
bet weed{ t heppatkinys mefritdre amdk shepilykpeuppf \arkddice inf4chanbes érpbridil.
Each of the fitting portions 28a and 28b may be fornmed with or w thout a

hol e. Pref dREF3TEEHETE| t tThRy fdditEroht Xl Yo dust PRef @xELPRATPENiSTHy 20
14 is not formed with hol nd is sealed ipitially priqr taq.use._ln such
a caseb t h8*A8kbBE bt tg‘fr P?ﬁcgﬁarbﬁeﬁf éducgﬁrﬁg‘éﬁﬁ‘é’get' hgsi'%}g A ﬁrda%q}laoses
not have a_sealing.filmto seal the I ort riQr_fo,use ven. d

this case, 2t bm??g%?ﬂgs%%‘?ﬁ%gt%a olt'ss%fp"%rgr% egga?aﬁg%%g%néslélho%A%lgian%—Alég;s.

26, so the_j p I 5 £l snoot hly penetrate the seal ed
fitting po?k?gﬁﬁggagﬁ$%§8$nEh%afﬁaiggggéécording to the present invention
may b sed as an off-carriage type ink cartridge which is nounted on a
fixed part of the body of the printer and connected to the 42 Z 1 MAY
2003 print head Jwhi1Ghd §iMRHBEEGHIRH 8 §8E1HAEE, tbMBOUSEnar fheXibe dHK

supply tube. The ink cartridge according to ?he present invention may 5
al so be apphkegupplg ﬁéé&lbnﬁa?pbéraaﬂéréa whi edver hems i avgr ereaendpéminged
as a pressurizing nmeans not only to the printing apparatus in which the
pi ezoel ect nkcrbragsduery the ubtld Pl PrEessun prigrmeanssef tTiee psealidpad.
10 As descri bed above, according to the present invention, an

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



ink cartridge and an ink supply system are capabl e of closing,the, ik
supply channel when it is not nounted on_.the printing apparaghg §&éic28QB|e
of opening the ink supply channel to prévide ink to the print head when it
is nounted on the printing apparatus. A 15 printing apparatus enploying the
ink cartridge or the ink supply systemis also provided by the present

i nvent i on.theupthéimgreembak &at bbeseppdimall fopemitiee 14 nkf siplipkpsupply t he
i nk supply needl e without having air or bubble enter the 20 ink supply port
because t B®tFalére device is urged by the ink supply needl e of the printing
apparatus to open the ink channel under a state where the ink supply needle
is sealed by the packing nenber . Furthernore, the ink supply port can be

led with havi i bbl : i nk I b
cealed v hout Zhading aun of ubhLe SHer Lhe, A SHRRLY BaLL Becaiee
bef t he j nk ly . dl f .th inti t L | et
MR SR RO R

| | Mot hy. | N t in.it J i
SUBPlY e, S S SR S FROSISIPIRY BRRSHERCADE

coat at least at 5 an area with which the ink supply needl e contacts.
Furt hernore, the packing nenber can seal the ink supply 10 needl e because

the packing menmbgr ¢hBehUdasr gt aperathPHd %}@ea%&iiaglengspﬁaei@@uﬁééai ng
the ink supply needle. Furthernore, the ink supply needle can securely

contact 1lonwthB phenvahyeasiead£tus patausaliiepyal veo deyiuggeldnebuded ehe
substantially flat surface with which the ink supply needle contacts.

Fur t he0 nopackiile vasnbe b @dybye athed e otpieh sSildrs tegprtirad 132 20 T2 wavdliics) |y
with respect to the packing nenber because the val ve device includes a
gui de bodportiioguidi ecgnthetwaiwiehbbldy ppostudéngubshaiv i stityovedingathy
with respect to the packing nenber. Furthernore, manufacturing process can
be sinpli hicde Ihofrstripedkbagauseoahe . nuhlimes, chepk $nérodorpogemamber

necel ssary for assenbling the ink cartridge according to the present
i nventi on3ifs ite@desg@d 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

20 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.



21 MAY Z003 44 IN THE CLAIMS: 1. An ink cartridge for a prig%gn$ﬁgﬁpggﬁ9us
providing ink to a print head through apgi nk supply needle r enov
attached to the print head, conprising: an ink chanmber for containing ink;
an ink supply port for supplying ink fromsaid ink chanber to the print
head of the printing apparatus, said ink supply port conprising an external
openi ng; a packing nmenber provided in said ink supply port, formng an ink

channel for allqwn flow of i sai d packi ng _nenmber seal.ing the ink
suppl y needl e O]%f[%gn a1y gn‘aﬁgg?&[oa‘sb%go‘f‘??ﬁ R SOHUH, CaHi P BakRi ng
menber conprl $1.00. n r.otrudi ng_r,i,m surroundi ng said hol.e; and a
val ve devi@(glee (E:gir%t hﬁgﬁé‘?ﬁf@gi%@‘?ﬁ?ﬁ%p@a%ﬁ ?loéleogpﬁﬁ‘ega’rla qq}ﬂ%&ﬁaﬁﬂgl by
el astical | tt] i j ot r.udi [ f sai ckin er,

cai d val vOtabareshRcr BB D e REE 0 el By 81 Pl ol e B AR B S

conj ungt i @-i\Witt hdalee 1igk supply needl e; wherein said abutting of said valve
devi ce against only an upper part of said protruding rimperfornms said
closing of said ink channel. 2. An ink cartridge as set forth in claim1,
wherein said packing menber conprises a first surface facing said ink
chanber formed wheh the vhirtafiderl 2 ecastoRay FRgme 1k pFEhEH naCaSPi At €s [ 0
receive a part of said valve device at said first surface. 3. An ink

cartri dgetas sek $upphyineadle mo2, ishésecachsdi fkdwltheobashiitgpmekbag srenber
having a dianeter smaller than said dianeter of said cylindrical recess at
said firsfTheurktsgdt 4s,Abhenkatset medgerasoses doged towatrdithd,padieisdn
sai d val ve device conprises: a valve nenber selectively contacting with a
surf at@ omeghed pdexithy ed@ssdic Sardevef whareohpreassiiogn tordad bg.t Heheé nk
supply needl e of the printing apparatus when the ink cartridge is nounted
on the prBRALAGIaPREE 4PHsE4 £ tAF BRAYEi Remeed a0 sleeps thei gk sthannel ve

menber toward sai d, packi ng nenber. Z 1 MAY 2003 45 5. An.ink cartridge as
Set Tort hCEhe BRI TSP SSSR Yaf S BN IBMIeTY BERELESK sRppolately
structure for supperting, said elastic nmenmber. 6. An ink cartridge as, set
forth in EngF‘Fn?‘%,g gﬁSWegﬁes%?‘dkéﬁ%dBWb%ﬁ et dFe™FaNFabRaF| YReRapRe. 1% An
ink cartri S in_claim4, -wherein sai.d valve nmenb C ri ses
a fl ange Fggs%gp%%%lll%SfigildglgFégéﬁ én%ﬁ%@r&%.tsl%ﬁjﬂﬂ(p(?ﬂ:ﬁﬂndgg %gr@éq
forthgn im.l, i i ackl, .qenb i Hﬁﬁ? - t]

mat e?ll al g%gkpr VT%%ég\/iétq'h%g PHEI’I caQntQ_lg‘%ét Eé.? “?_seeas %goax%qéjﬁleg%‘m#fht%i ch
the ink sypp¥ pe&¢l £oCOAtAIST tDwa'd ikl BAEKEhEIRhBErasPESME1 8k the
apparatus providing ink to a print head through an i1 nk supply needl e and
removabl yiakt agbedduieihhe chpaimblerhgad, conprising: an ink chanber for
containing ink; an ink supply port for supplying ink fromsaid ink chanber
to the print head of the printing apparatus, said ink supply port
conprising an external opening; a packing menber provided in said ink
supply port, fok#i sigown imkFidenrielr)f endabl(BW, ngha pioking nakbesad dray

packi ng menber sealing the ink supply needle of the printing apparatus by
fitti t ReEeldpt hormad 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.



a val ve device contained in said ink supply port elastically ﬁugtgi:.:n;g,..,
agai nst sai d packi ng nenber, said val ve glgvi ce sel ectively opél i mgf'@andﬂm
closing said ink channel in conjunction with the ink supply needle, said
val ve device conprising: a valve body contacting with said packing nmenber
and urged by the_ink sutggl needl e of the printing apparatus to open said
i nk channel ~when® thePfH Eért??’ﬁ@ew}@nnﬂiﬁ eB¥0hOFR&IPr PAETAGL8SpaSat us;

d i de _body_far. i di id I boqgy, t lid bst i al
vorti cal | yoaneRLred bt nt o e BB e PERHEEh P S KL RRMESbSTg o
hori zont al  Agyd k1e00a9heSAbibLs! Y6 daYieConsufod MECA003 A6 WASEN ;5] d
val ve body conprises: a sealing portion for closing said ink channel of

sal d packi agr PRODALevetn Sl VA LR 48 £A8' A Ly dxdlSalh ARk 50

menber; and an ink channel allow ng i to pass t

val ve Ipodyof st WE 988ck Pn§OonBmBLEL 8f 1g0nLagk Wi th said packing member by the
i nk supply needle of the printing apparafus. 10. An ink cartridge as set
forth in claim9, wherein a part of said ink channel of said valve body is
formed by cutting off said sealing portion. 11. An ink cartridge as set

forth in clai m %s wieswei nsdidsesd(ANgandr (BN, of hé ghab ity endildshr ®OMRKI Ses

a substantially flat surface with which the ink supply needl e contacts. 12.

An i nk carhavelgetdpered ponttiongs & fpacatrushaan ahiedi agerek ind supwlynekedad

t hrough an i nk supply needl e and renovably attached to the print head,

conpri si ngt04art heckgriond Boirfaget.ai Runghénkoran aslelsupplin Fdas .f Gr(A)

suppl ﬁi ng ink fromsaid i nk chanber to the gri nt head of the printing

appar 30us, andi’d BInk thepphrykpoet mewrer i & imay savexe arimdlepapengd Ropsdkhng

menber provided in sajd ink supply port, form ng an i nk channel for

al | owi ng 9 1'RPeFeq nkr OB ot ie parkPrga herBeRiBgal £ not haei AR1suppl pIn&kal e

of the printing apparatus by fitting therewth; and a, val ve devi_ce ,

cont ai ned f?a?'lc@%i‘% HPL Bt y Iﬁbrtﬁleeql%a%S@él'l Vg‘%‘uf: n@nggﬁiaﬁ&rlé’ﬁiedzpé?,ki ng

menber, said ,valve devyice .selectively openin cl gsi_n ai d_Lnk channel

in conj unc‘flll%rhec\hfviltrht% &S r%‘lz&sﬁﬁﬁf;§lﬁé5d88, dggi ﬁggaq?/g’aa’e%it &%FPQP&:&: a

val ve body t i,N 1 i | e Y. | nk ply
xﬁé’cﬁé%@. gn\é’le&'@eagti.xqtcgac% ﬂ%l@e@éfl %E@Cﬁégﬁgflgv%ée!ﬁ@?%g,l ﬁﬁg

needl e of e printing apparatus to open sal anne

cartrijgge dpd IR i3 BHdEHBY: 3PRALAT LSy A b WHAP ARAY kAN 1
gui di ng saiazp val vgc%ody to slide subst nt%alﬁrver_ti cally vvlftih résgle(%t “to
sai d packijik "RifRery Yheded m o2l d 1 dey R0 BHLHUPIIS @S 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.



21 M AY 2003 47 an axial portion being connected to said val v; 309'}/}""*”;61}?6@?
gui de block formed at an end of said axigl portion opposite t al«d-valk
body, said guide block guiding said valve body to slide substantially
vertically with respect to said packing nenber. 13. An ink cartridge as set
forth in claim12, wherein said axial portion of said guide body is forned
as one unit with said valve body. 14. An ink cartridge as set forth in
claim12, further  conprising a guide unit provided in said ink supply port
to recei ve said ARG e @F‘Cg‘d-in@ gerkerh8dghovn. invEhifk esladdingE fisr a

printing aratus providjng ink to a print head through an ink supply
need| e angtocg)"é?ﬁ)‘%zfﬁl nﬁt‘fréjc"?'ne&hteopFﬁngBi RePREE MRYRR BERRFAtH Y ARTEREber

f t ai nj i nk. i.nk Nl t f l.yi ink fr. i,d i
chanber £ G R i AR e MR PRI o T L pekta MR SRy She
er o i &R ERSFY
Cupply opor 2 YEHER, RPEDhe h AR KL TRRAE oF MO ABedy fien

i
or ‘all'owng a flow o

packi ng nmeg; i t i el d f the printing apparatus by
fitting therga}?%%Léﬂgcégs% g% %eV|c% ggﬁtg?%%d in said ink supply port

el astically abutting agai nst said packing nmenber, said val ve device

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

i nk supply needlmig.sai ghyakVensiene £ :&pld SifNFhed Yl i A0Nhagt hg

wi th said packing nmenber and urged by the ink supply needle of the printing
appar at us & eufets aitd tihek sebdninel porenchhesi, nkaeanyr tHgephekimgniedber t he
printing apparatus; and a gui de body for guiding said valve body to slide
subst 30t i @, foveed eatha wphlerniesyjestirfacead 5l tpacknngcrewbeh, tlend igpendbl vy
suppressing a horizontal deviation of said val ve device; wherein said valve
body and < hguigk $apllyvmesdisalddel yWibhnehiarapHendecht susdatotbeot by
fixing neans. 21 MAY 2003 48 16. An_ink cartridge for a printing

appar at us Hoviedivieg mefteetro 18  pehet sradgdt ApBugRtAANI hRtYEPP! §hackdtkinad
removably attached to the print head, conprising: an ink chanber for

cont ai ni nGSTREY 4R1hkRSIRIKE PEMPerd0 dgpNSHFRA i SVery BAeR &N PARL ERaRber
to the pri head af the printing apparatus, said ink supply port
conpri si né’%taﬁh&tvé?\anveﬂ "ffﬁrg?ﬁ%gl,o g"ﬁi&c@ﬁ ng nenber provided in said ink

suppl¥5port, formng an ink channel for allowng a flow of ink, said
packi ng nmenber sealing the ink supply needle of the printing apparatus by

fitting therew s dodag yabie ARt SORLALNRd.l Besald Jac o HaRbY Pog!

el astically abutti'ng agai nst s , sal al've device

sel ecti velpheOpsHbHReAPS X PREAL SA RlekhBKroNRBRABWNI ih %ggi.U@@Ai QML Pt e

i nk supply needle, said val ve device conprising: a valve body contactling

with sai dsepeldatelRefiem ane dhaethery tReluaknguapiy1veesbayokoths Poi-AtiI NY
apparatus to open said ink channel when the ink cartridge is nmounted on the

printing appeadcs widbotle gaictd neoaymber 8guhnld rRogede bealywe2 Fedygh 0d shgde
substantially vertically with respect to said packing nenber, and operably
suppr28si tipeavhdriezbatul 4 teveat i oml by vsidild resipeetdéw the phekéhg semideval ve
body and sai d gui de bodg are formed as one unit with each other.

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



17. An ink cartridge for a printing apparatus providing ink to 29rihf;h’é@@3
through an ink supply needle and renovajdy attached to the print™ head,
conprising: an ink chanber for containing ink; an ink supply port for
supplying ink fromsaid ink chanber to the print head of the printing

apparatus, said. ink su port conprising an external opening; a packing
nmenber pr%%??@%l?nggﬁigg#%E @EBBF?HEBrt, form ng an ink channel for
allowing a flow of ink, said packing nmenber sealing the ink supply needle
of the printing apparatus by fitting therewith; and a val ve device

contai ned in sajd. i 0 tically abutti agai n i d cki ng
menber, said va @%‘}c?g\x%ég‘%éée%c%v%?%odﬁe |°r%ataen 1 gg?n%%éa$&§gsfﬁkp8%§nnel
in conjunetion yMi.h { i ; ﬂﬁﬁ le, i al. i-C QR §icng:

21 MAY 28%3 }29 a v{a}T vljybo}gé(y gégl%aél gqv%etfrﬁgdag&\épé\éﬁ(ieng\ér%e% (eér a digr’ged

by theg i nko WpRbYsSEEH BrEhighhene 4t 4B0uAPPAL AL UF LRORER aﬁit@ghﬂ%isgannel
and a gurde

when the ink cartridge is nbunted on the printing apparatus,

body for @uimlberg 3%3i dn¥akiaghery ddmsid S8 sihstanly abl Fra®rdieahbyryth
respect to said packing nmenber; wherein said guidé body conprises: an axial
portion hepergimprieadedd plsidd walowmdety, iardiatgedde ibloekat®eredsat an
end of said axial portion opposite to said valve body, said guide block
gui di ng sad fdatireg oty valedidedgudbst aotthel guvdet bodll ¥2with respect to
sai d packi ng nenber; and wherein said guide body formed with a groove
extendi ng fromsaid guide block through said axial portion. 18. An ink
cartridge for a printing apparatus providing ink to a print head through an
i nk d0pply needihe ¥advechoddmr § andt tetanids brdypt? mavhbadt ixedprd skal: an
i nk chanmber, for containing ink; an ink sug |y port for. supplying ink from
sai d i nk QUREHEY PEFAREIFT & thEdadoholae gﬁimitﬂge aﬁddf%th@,/y $di.d ThR

supply port, conprj sing.an,external , opening;_ a packing nenber_ provided in
sai d ink S’é{}ﬁfﬂ %yr t‘ﬁ f-8r Wﬁsraﬁgi hREQHERR el 1 F 79 A1 G4t L5 F8% BR1Vak,

id ' nber sealing the ink | d.e of the printi t
by 11111 R PhaTw AP, TaREoaoY ol 0o RETEE o ACHRS IYF S0 BTHE SRy port

el asti calgj (%)qbubkhgg“&%@ nﬁhesg‘jﬂgvg?%lgﬁagloﬂgrﬁ‘ae{:hlesalilgdg%g%,O Vi/”v'%?hb?he

sel ectively ‘opening and ¢l 6sIng sai charne CoNnj unc

i nk pplgy sagedle [ Ve, dey] (%ng i Nng: val y ciing
mﬁth§§aiéxback?ﬁbeﬁggbgfﬁggdﬁﬁrg%%ﬁﬁvgt eJfﬁfﬂgﬁbpEy?ﬁ%eéﬁgngﬁ?Eéapéénting
appar at UgHeovanee Babg 40K £hannel AvbarehhRerb & ahlid10¢R rits JPdpt edngn the
printing apparatus, and a gui de body for guiding said valve body to slide

subst ant icdrnecteirg aildge Wdtt ¢ aspasicl oiadd packhaen eabeig. 92d) M AY
2003 50 wherein said valve body of said val ve device conprises a surface
facing said packi ng nenber, ’
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



and a nenber protruding fromsaid surface and contacting with dZﬂi@{Q@d;gQg
the ink supply needle. 19. An ink cartrikgdge for a printing apparatus e
providing ink to a print head through an ink supply needl e and renovably
attached to the print head, conprising: an ink chanber for containing ink;
an i nk supply poré for sup Iyiqg ink fromsaid ink chanber,t% t he grint
head of t W&y ReArd Capparetare fas Beinads ah @ Fobbrand snfrislfgnarc it er nal

openi ng; a. packing nenber,_provided in said ink supply port, forming. an ink
channel f &% &%%ﬁgn  falirer gﬁ%,tjs%i‘%fmgé’ﬁitﬁﬁ Rﬂ&?b@ﬁpg ¥ ’Pﬁﬁg\tﬁel?‘hk
supply needl e of [intdn aratus.by. fitting.therewth:  and val ve
devi ce CO%?‘E% ﬂ%ﬁdlgn%e%(g?lar%jnl?%sgggl%/ujp%‘? tb%%yaééi ‘8%%13)"- Eﬁé’te ie%gtgggfcﬁs'fh%ai d
packi ng nenher, kA 2\Rlwe %hqui%h' tiyvely opening and closing said ink
channel in conjunction with the in sgﬁply needl e, said val ve device
conpriging: a valve body contacting with said packing menber and urged by
the ink supply needle of the printing apparatus to open said i nk channel
when the ink carghrtHgs dios@uid@d, @hd HE1RE REMBSr aPaLA HeorphealedUide
body for guiding said valve body to slide substantially vertically with
respect tehsaiflkpagpy pRNDE byWaet & Iin§ ailk anpe-kedyrotpsang val feom
devi ce conprises a surface, facing said packing nenber, provided with a
notch. 20thAnihnkraailtopdgéngslseio fer fh aicedc habumdOt hahitlei intseddhaiadgh of
said val ve body has a tapered angle which is the same as that of the

t aper ed i chagbppl §6nectihe. edde Hh thek guaider bddy 48 bavifgrtheigredeae i,
wherei n said notch of said valve bodé has a tapered angle which is smaller
t han }hat is6f pupBedaparedthaktbuppop hewel 88a of1thayorbds Brip238An Thik
cartridge for. a printing apparatus providing ink to a print head through an
i nk suppl guaésdbgoaKdSPehﬁ%mgra@vacﬁ%dwlﬂbghh@lb@wﬁtt%ﬁel%rﬁeﬂr%kn‘g?. an

i nk chanber for, containing ink; an ink supply port for supplying ink from
sai d i nk Eﬁa%é?u‘f]gl‘?qlluésp?‘itni’aﬁéﬁﬂ B]flr?“%gp?}?‘?ltti}}@%‘pgpgﬁué,g's%l’il@l Ghan

ik ERQRBEED pefEsd B eHen it e d S
a0 Tk CRBRRISpEPt BB oSt A RAR CEBE 4P u o Be? | SRF o Tk,

id Ki [ he-Lnk I dl t.h i ngi t
by 1Lt ngackEr BAPRE T 08 oaliedi e e BRThE Chatelo el ARG

el ast{gal Ly ghytii 0gsagal 4 Racki sai d val ve device
sel ectﬁ?ve%}y gpen%ng ang%cﬁgﬁgzg Sal %Csi r?k%c%%geq'n conjunction with the
i nk supply needle, said valve device conprising a val ve body contacting

wi th said packi ng menber and conprising a substantially flat surface with

whi ch the ink supptdenegBbaif®entagsSdedbLiBed: alsavd, ighy egbndy Wiosaigh
val ve device conprises a surface formed wth a spherical surface contacting

Wi t h sai dopatké nga esrhesmbeand 0sakd & phwsdesls2s.ur Hawevel , sahd gad de el ce
has a di aneter of curvature larger than a dianeter of the w dest part of
sai d val v@sbudy. be3formednkocatlowdgel bst seg frore ha iplwtal b, ofvmrmips sai d
val ve_body of said valve device conprises a surface forned with a spherica
surf 2@ copraetasigionthy sqiaenidald hgermwbde blask dRafetthesurtive plrstias

surface of said valve device is formed with a flat portion with which the

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

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

penetrating portion 44b is formed at the outside of the sealing



i nk supply needle contacts. 24. An ink cartridge as set forth\dq f alfmmg
wherein said val ve device conpri ses: ?Ive body contacting tih Vsai de-
packi ng nmenber and urged by the ink supp y needl e of the printing apparatus
to open said ink channel when the ink cartridge is nmounted on the printing
apparatus; and an el astic support portion for supporting said valve body.

21 MAY 20@9152095SOAﬁhFﬁktE§r¥¢@h§@9d§3§%%°¢0%4IF&H]Q%Q%Qﬂtﬁe hglenade of

conprisin a pac re&gﬁner for retalnlng sai d packlng menber at said
external GPENPAG 6P ik 8sHippRy tper 8S326NI AROT RkORat fr ARG5S skithor th

inclaim?2 ei n sai ackln retainer copprises a fjlm a bIe of

bei ng penégFaP@&&&? ﬁ%%%'§hpp hen¥adve BeMPRE pPiRﬁ%ﬁf 5ﬁ53-27 An
ink cartri s.set .f th in claim26 erein_sai r med th

ol e ani cRIERAITSY PheChiRe ST s & %a@glspﬁyeﬁaeélpﬁreag 1355 148" ni
cartrigge.as fort I er. I |ng
sai d féjl ml?inoggtgfogs g)ﬁisg %n%'ﬁ%ﬁn clglr é%’%g 4getjtéf %FEI nr?%llge
wherein sapdopaghi ng retainer has a protrudlng portion protruding fron15a|d
external opening“toward the center thereof. 30. An ink cartridge as set

forth in claim?29, wherein said first fitting positionis initially sealed
prior to use. 31. A printing apparatus for ej ecting ink on a printing

nmedi um conpri sTRg: iakpihBroleadngachapBeed3sNkagURRlY Ae@slbesesaidn aed nk
cartridge capable of communicating with said print head through said

tapered i fibraefdphy tkRedsbdanda)krofvabley iak! aakeddueing dhpmbet Bead, Tisai d
ink cartridge conprising: an ink chanber for containing ink; an ink supply
port ¥br deppepsigni BRaf isnfsaned i fivont tdrbappea pbénprwherhetide afed hing
printing apparatus, said ink supply port conprising and external opening;
21 M AY 2po8tignaspaekitthe menee hodwiddedorsntiang whiknstpel yapoe tmenfilpgmi ng
an ink channel for allowing a flow of ink, said packing nenber sealing the
i nk suppIQonéﬁdm@tdwr$%é3?N|ﬁhqIﬂ?kaﬁp@PdWU§eB¢1ﬁlﬂ@ﬂn@otﬁb?eQW%%t iRre
non- spheri cal valve device contained in said ink sugply port, closing said
i nk chann&Pep§eal 488 EQFHO&bﬁf}tPﬁgt%l’ﬂabY%t*P%lYn‘b rH"Pﬁb‘fl%‘&? dWiRRR

menber, said valv deV|ce sel ect.ivel ope in d closjng sai.d iLnk channel
'n con| unEFEX “F h BRI e SHRPLY e EPnBi8r Lo d

I t d di f
sai 0 B ostho"B a' SrhofARbeRantBR LabBrav foed rioBbRbh e S SLER BT, |
cl ai m 31,  yhey&in . gal pe Peke s08Viee CORRLI 969, aruAbYe Er%mgwl gotively
contacti ng w Pﬁ a sur a? % Sal packl ng nenber, Sal val ve menber bei ng

forced bysagidskiknsuykrBl ¥sheedhd ah tF‘l%.prl'lmrr{a@/g PR Uss e Sai thyi nk

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 t'he 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.



~e

cartridge is nounted on the printing apparatus; and an el asti nFnbegf,dﬁg
al ways urging said val ve nenber toward sapd packi ng nenber. 33 A'printing
apparatus as set forth in claiml, wherein said ink supply port includes a
concave portion, and wherein said packing nmenber includes a protruding
portion extending toward said supply port and fitting with the concave
portion of said ink supply port. 34. An ink cartridge for a printing

appar atus provi di i a pri head _t hr.aug i nk needl e _and
removably att achggi@tt!(t)]g 1éej(%f)er’i %ts %télé’a’% ggrr%iligsﬁ ggsa( n%nﬁi%(%ﬁ(?r?ﬁe?t eorlna}(

cont ai ni ng -k 1 AgRO05 Gk, RBYRES ﬁ%ﬁ%ﬁ ?gr{: 90?164(41? F%t%@g%% Etzghat e

absorbing ink; an”ink supply po ying i1 n om sa

to the prigktBead10bpeheng 1 NMidihRPRARAE SR e BaIhIdE SWRPLYr&0hiner for
conprising an external opening; a packing nmenber provided in said Ink

suppl y por reth@hinBgt A8 pddk thgnelbdoB at | owd et AdOWopknifly 13868 the
packi ng nmenber sealing the ink supply needle of the printing apparatus by
fitting thenkRwstpply RArdielY 200R3 prétauddnyepdevicn cantise Neinp Iy Skdinddk
supply port elastically abutting agai nst said packing nenber, said val ve
devi ce sel byt pyvet yudpegiagraartd ofl dhé nextssrthl Riperhiarneld .i nThenyeunel £ ains Wi t h
the ink supply needle; and a packing retainer for retaining said packing
menber at Saedverberf reperd vy ebmpendntskasdppyubortyr Whereiocessiate

val ve devi ce does not conprise a sphere, and said packing retainer has a

pr ot rudi ng¥BELRERBn protruding from said external opening toward the center
t hereo 35. An ink cartridge for a printing apparatus providing ink to a
pri nt ad through an ink supply needle and renovably attached to the print
head,  conpri si ng i

.an_ink chanmber for containping ink; an ink suppl ort for
suppl yi ng i nk frBWs%%?ﬁ?fc‘?%?fb’é?g ¢ MRY BAVAt2 HelF Rt 1R ‘iﬁ‘?’?ﬁl‘igl‘ltb
apparatus, _sai.d ink_s I rt_c .80 ng.an external_.opening; packi ng
merber pr oft dai’1h l?aélggi 3r?kelo pSf‘@%ﬁs’ fg?‘ﬁi 'ﬂﬁag?\ngrﬁﬁ%gﬁng? a'f%ézi‘a‘c(i“ad1
allowing a_fl j i Lng er. lin he i nk ply..needl e
of the pri %%i%%ge{oxpear a au%%%@ﬁ%?%gtgﬁ%%%rfﬁ?leapggk ?lﬁgm?e é?néerarf %%e
retaining saigd Hggkgggngggbgg.at said external opening of said ink supply
port; and a vafve device Contained in said ink supply port elastically
abuttiygp agai nst said packing nenber, said val ve device sel ectively opening
and closing said ink channel in conjunction with the ink supply needl e,
sai d val ve devi cenCoOnDEi hib@d emeat Vet @ dinie BUmSTy b té isAidbiaadd e
menber and conprising a substantially flat surface with which the ink
suppl y needkeernal asthbienhenern shedefaeki ngheepackehghasmbepr @t mumdi nde
portion protruding fromsaid external opening toward the center thereof.

36. An i nkvadveringgeefoitOaapei nokngnippanaedsbpr bhederganshk ono aadpitihet head

t hrough an ink suEpIy needl e and renovably attached to the print head,
conpri si ngeontraction 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 compoﬁents
having the same symbols as Fig. 2 and not specifically mentioned

here have the same operations and effects as those shown in Fig.



21 MAY 2003 55 an ink chanber for containing ink; an ink supplxzpfmygﬁemwﬂ‘
suppl ying ink fromsaid i nk chanber to ghe print head of the prfnti'fig: -
apparatus, said ink supply port conprising an external opening; a packing
menber provided in said ink supply port, form ng an ink channel for

al | owi ng ? flow of ink, said packing nenber sealing the ink supply needle
of the pri'fnting apparatus by fitting therewith; a packing retainer for
retaining said packi ng nenber at said external opening of said ink supply
port; and a val ve device contained in said ink supply port elastically
abutting agains al i I, .sai.dval ye device | ectjvely .Qpeni ng
and cl osing sai Sh?angﬁgglﬁ]eﬁ‘gp%%g% lljlr?%'t iaor;f\i\%\,isz{:h St%éla‘lcr?k%g‘ucg&%/ t(ri]éé/e rg(
said valv ' rk S a@: ; 0. ' i i d

rember and T 5ed by TR FAR e Bemare P PRAEELEtY (b E0 R en
said imk phaeAsh yebudidl EAK Gaf thid8R i &, MrHY @4 rap dherpréd !
apparatus; and a guide body for guiding said valve body to sl
subst anti aBhy wkbbecdlbyeteirhi Eespatl et ot B&h o PaCki L@ terhef | tlan cheaerabl y
suppressing a horizontal deviation of said val ve device; wherein said
packi ng refakcher reasrdipgoappadiragugarti on protrudi ng from sai d external
opening toward the center thereof. 37. An ink cartridge for a printing
apparatus providing ink to a print head through an ink supply needl e and
removably attached to the print head, conprising: an ink chanber for
cont ai ni ng i nk; Thepprekdngemsepezc 8ohmsdat seconds siug fiagle dasribgr ther
absorbing ink;, an ink supply port for supplying ink fromsaid_ink chanber
to thd prenteread %Pelflh’égplr‘i/ itk 2aapbrsattapered Panid csugpl §ndcr tsecond
conprising an external opening;. a packing nmenber provided_in said ink
suppl y poFBPe¥SRNPRETAIRT AR @%&Hn&?pﬁ6ﬁdaﬁﬁﬁm f§Ca SFEGRNGH mening d4

it ti ng ?ﬁ%%ﬂfﬁ%éﬁ% tlhhfmaaele i ”kyﬁ%%%'styfs%es%‘?{?%dﬁée%%s?ﬁf %%?%ﬁfﬁ%a{?ﬁ% &
val ve dovF B8 BB AR o s Rty BEBTRG C00R PRSHRINTEY Hepaitits.

conj unct i ghe AN HhS e SlIBPEY Oedles ahel el Al 1Al ve devise dags not

conprise a's , and sai'd ink supply port™rnc a concave portion, and
wher ejsn sahd Eﬁﬁkbﬂﬁpﬁf‘}”ﬁgéd'lgf:h@qe%fatﬁéogﬁr'iﬂ't'lgl PALLAGA et endi ng toward
said supply port and fitting with the concave pOF?IOﬂ of said ink supply
port.

INY hole
de

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

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

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

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

the packing member 8.

The protruding portion 45b has a height that permits it to



38. An ink cartridge for a printing apparatus providing ink p@‘h]ﬁﬁﬂhﬁ@@@ad
through an ink supply needl e and renovalhhy attached to the print head,
conprising: an ink chanber for containing ink; an ink supply port for
supplying ink fromsaid ink chanber to the print head of the printing
apparatus,_ said ink supply gort conpri sing an external opening' a Backing
menber pr &AFed FANSACE FAkDsERBI §ipo?nd Forthiend n supllehRRREL of 4P4 at

al | owi ng fl ow of .ink, ,said, packi menjer aling the ink .suppl eedl e
of he br LS oo AiRE SR RR I N DA it i sapdeciEbReter st
contai ned_j.n.,satd j P t, el astical but ti agai.ns i.d_packi ng
menber , sé”)ilg:hvg}‘gebgél\ﬁgg é%‘f%% i%/gdlsygégg’%i 'Lhé %ln%' c]ﬁ(;@al)n'g ggi éeéﬁﬁ % 3hnel
in conjungki.o i i I i.d ! i SJ a
val ve body Sout SeE g et ofo TRy che SR LUALYY AAIES 1ARG! 5100
subst agt | %hag-yih aéu%%%aﬁ@rw B eRiehe 1he dikn wlmwgﬁgb@gcaetea@&%m.
wherein said 1 nk supply port 1 ncludes a concave portion, and wherein said
packing mepBefhé rgfaamf%ae%e&w%% PULA1H 8xheBdENEntwaH dasdl Stisappl ¥
port and fitting with the concave portion of said ink supply port. 39. An
i nk cartrimtge,f ahdasprablliengi a2ppaaibis pHevhat nent ¢k e dnpy suppheasort

t hrough an ink supply needl e and renovably attached to the print head,
conpri sing.. an ink chanber for containing ink; 2 i MAC Z003 s~ an ink
supply port for supplying ink fromsaid i nk chanber to the print head of
the printing apparatus, said ink supply port conprising an external
openig&; a packi ng nenber provided in said ink supply port, formng an ink
channt? for all dw kpig embaddmentl, thei dipaekREngt ne®eknls cAWPRYY t BREd bk
supply needl e of the printing apparatus by fitting therewith; and a val ve
devi ce coAl4i AeAtRRtSatle REOSHBELPIPBPYtePAstPRaPT yL BB TSR A g HsiOR ai d
packi ng nmenber, said, valve device selectively openin sajd ink

d closij
channel i A4c8hj thet YRS WhEER t1he iGAPSRGshILkn8EEPe Y §gFaT§ag9gségg?d¥4th
i sing:; | ve_bod t i, ith i Ki b d db
R B e e A
when the inpk A i S . t h i Nt \RRa: id
body for 80 BOR CaEq LS oo g e de Lt i, Sen 2 s 011
respegt to said packing nmenber, and operably suppressing a horizontal

deviation of said val ve device; wherein said ink supply port includes a

concave portionyhafRdwaerein 3aicd iRk i2ng JTeleh d NGRSy & Qi udidg
portion extending toward said supply port and fitting with the concave

portion obrsaikdnghlppdRRltihOrthe 4k APk, GRIddlicdaen 4 of i s Pintd i fige
apparatus providing ink to a print head through an ink supply needl e and

r enovabl y fattaahefotoibhes prdfnt hbepdhk Noyplembietgandni s ikhsehramedntorthe
containing ink; an ink supply port for supplying ink fromsaid ink chanber
to the prhoflenedalobfthehprpticntdiing rappaircat 88 o fstihe pack isgipeybeoBtwhilst
conprising an external opening; a packing nenber provided in said ink
suppl 30 pofprciiosnug anyidke chdinesl, tbe ankovdmdren Proyiwdeld trkthegpgint

acki ng menber sealing the ink suppl needl e of the printing apparatus b
P J head 102. gI'he valve me?n%e%: 10 is forciblypseparagedpgrom the y

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
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supply needle 104.
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(3 l]\.Iarge diameter of curvature, and the valve member 10 is regulated

TS

by its axial portion 50, therefore, contact between the valve

member 10 and the ink supply needle 104 is ensured.

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

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

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

the position of the valve member 10 varies.
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between the ink supply needle 104 and the valve member 10 is

15 enforced as 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



10T*T*! |, 5GL0%& ()-"1110%& ()-Ly/"10%& ()--410%& ()-L3 21 R L
10%&' ()-.L10%& ()-' BPBBBBBBBBLC 39
10T*T*1s" 10% u&' () - @0% u& ()-s$l 10% u& ()-G 10> 10>
10>: 10%& () - Gs?lo%o&' () - BCLCCCC1DAEbC 10T*T*! 9%4.0% u&' () - SoDE! ELEdEDC
10% u& % U 10% u& ().- 10% u s10% u& ()-1
10T*T*!) V1 /%O éi‘(’}%é‘)ﬁfd"b% PESEE W@‘%&Q’ﬁ %’6‘8’6) g850s' 7o hEs
10% u& % E d *Tx11-"10% U

T0% g 8 % *%m%ﬁ SO0 G (ST Fob T SR Rk e ppier -
G2GIE: /Wi eiQe W 2l or k0 oo ls 6’9%?‘9‘56 WL a2 GRORRYY 62 LhT
10% u&' ()-LS/ 1 10% u&? PP

10% u& () dr"cilél%t:@&hé)reL ﬂx@%é‘l@vé)b&éﬂp%ﬂ%o@t L1 ERYRHBUSL £k 1 ALORRMSL L) -

10- uHPHHHI 61 ol dE7/  10- VI
G10% uB' ()8-.9° TheeeBad)ic SUMSAIE pbro1d0%WaI& d hakblOfbadRel hst1E0%a S {31 Ol I |
| : JWIJAE7/  10-Yl L+10% u& ()-) 940% u& ()- 9% 10% u& () - $GL0% u& ()- @
S10% u&' ()such' B8%auBatd - SEKKKKIgdE St icltatterial having.a high elastic

10- uL: "10% u& ()-8Z10% u&' ()-L4T10% u& ()-3 %40% u& ()- @

10% u&' () MeldulleY% o&' &h- Wﬁéihna\tdriaﬂﬂ- UYhe elastic support portion

S$10%& ()-"10%& ()-F10%& () -
74 is capable of bendlng when the ink supply needle 104 fits with

the packing member, to urge the valve body 72 of the valve device
10 70. The valve body 72 and the elastic support portion 74 may be
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 ~vertically with respect to the packing member 8. Therefore, the

number of parts can be reduced.

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

20 support portion 74 as shown in Fig. 22.

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

device according to the present invention. The valve device 80

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

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

to the print head 102 of the printing apparatus through the hole

of the ink supply needle 104.

The valve device 80 may be formed as one unit with the packing
20 member 8. It means that the valve device 80 is fixed to the packlng
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

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

5(A) and 25(B) has an angle the same as that of the tapered ink
supply needle 104. The notch 404 of the valve body 40 shown in

Figs. 25(C) and 25(D) has an angle smaller than that of the tapered
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The packing member 8 may have two fitting portions, a first
10 fitting pésitioﬁ 28a for fitting the ink supply needle of the
printing apparatus when the ink supply needle 104 is inserted from
the external opening 14, and a second fitting position 28b for
fitting the ink supply needle 104 when the ink supply needle 104
is further inserted toward the ink chamber 4. In 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
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in which the piezoelectric transducer is used as a pressurizing

means of the print head.

10 As described above, according to the present invention, an
ink cartridge and an ink supply system are capable of 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 éupplied from the ink supply port

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

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

astatewheretheinksupplyneedleissealedbythepackingnember.

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

detached from the packing member.
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elastic material and provided with a lubricant coat at least at
5 an area with which the ink supply needle contacts.
Fufthermore, the packing member can seal the ink supply
needle because the packing member includes a tapered portion or
a fitting portion fitting the ink supply needle.
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.
20
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
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an ink chamber for containing ink;

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

a packing member provided in said ink supply port, forming an ink channel for allowing a flow
of ink, said packing member sealing the ink supply needle of the printing apparatus by
fitting therewith, said packing member comprising a hole and a protruding rim surrounding
said 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.

2. An ink cartridge as set forth in claim 1, wherein said packing member comprises a first
surface facing said ink chamber formed with a cylindrical recess having a diameter acceptable to

receive a part of said valve device at said first surface.

3. An ink cartridge as set forth in claim 2, wherein said hole of said packing member having

a diameter smaller than said diameter of said cylindrical recess at said first surface.

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

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



9 10%<& ()- 109 ()- "10%<& ()-!1# 1098%<& ()-3, 10%& ()- 10-+>: dE7/
10-s, ™ Y(lz)fV&&' ()-° (12)0/«&' ()- s"10%& ()-$10%& ()- ! 10%<& ().'ij’oﬂﬁ\( %003
}}AE7/  10-5,"1 +10%<&' () - &310%<& ()-. L10%& ()-M 9a0%& €)

"T10%& ()- @ Y%0%& ()- FladE7/ 10-s,"8"10%& ()- 6"10%& ()- f4

10%<& () - 31S10%& () -,/ "10%& ()- -"10%& () -a0gbC ) |

10- s, "109%& ()-"10%& () - 10%& %é‘s(lg)w%'lg%/i)&lt(); \1{o< 10<: " 10%& () - qSAEbC
10- s, $109%& () - SF"109%& () -s"10%& () - () - ‘ |
flo%)z' ()-ym(')lO%)&' ()-Xd(E%oC 10-s,) %049& ()- &910%& ()-"$"10%& ()-s
"110%& ()-, $10%& ()- "10%& ()-!bdEbC 10-s,

0, p - L ", 0, ' _ > _n ! . . . .
Tooba (v, MGomg (225 5t RRHAE i’ swheygin sai yalye smber gompsises a support
10b’ : L! Sipegsae fyr-suppdrtiog 8aifl elas6e tBedbét. () - 4109 & () - SWIEMHC
10-s, 9  109V& ()-Fl $10%& ()-9"10%& ()-L"10%& () - F10%& () -

@ 109%& () - ZYdEmbC

6. An ink cartridge as set forth in claim 5, wherein said support structure is radially shaped.

7. An ink cartridge as set forth in claim 4, wherein said valve member comprises a flange

for supporting said elastic member.

8. An ink cartridge as set forth in claim 1, wherein said packing member is made of an
elastic material and provided with a lubricant coat at least at an area with which the ink supply

needle contacts.

9. An ink cartridge for a printing apparatus providing ink to a print head through an ink
supply needle and removably attached to the print head, comprising:

an ink chamber for containing ink;

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

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

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

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

a guide body for guiding said valve body to slide substantially vertically with respect to
said packing member, and operably suppressing a horizontal deviation of said valve

device;
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a sealing portion for closing said ink channel of said packing member when said valve
device contacts with said packing member; and
an ink channel allowing ink to pass therethrough when said valve body is urged to come
out of contact with said packing member by the ink supply needle of the printing

apparatus.

10.  Anink cartridge as set forth in claim 9, wherein a part of said ink channel of said valve
body is formed by cutting off said sealing portion.

1. Anink cartridge as set forth in claim 9, wherein said sealing portion of said valve body

comprises a substantially flat surface with which the ink supply needle contacts.

12. An ink cartridge for a printing apparatus providing ink to a print head through an ink
supply needle and removably attached to the print head, comprising:

an ink chamber for containing ink;

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

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

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

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

a guide body for guiding said valve body to slide substantially vertically with respect to said
packing member;

wherein said guide body comprises:
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guide block guiding said valve body to slide substantially vertically with respect to

said packing member.

13. Anink cartridge as set forth in claim 12, wherein said axial portion of said guide body is

formed as one unit with said valve body.

14.  Anink cartridge as set forth in claim 12, further comprising a guide unit provided in said
ink supply port to receive said guide block of said guide body.

15, An ink cartridge for a printing apparatus providing ink to a print head through an ink
supply needle and removably attached to the print head, comprising:

an ink chamber for containing ink;

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

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

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

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

a guide body for guiding said valve body to slide substantially vertically with respect to
said packing member, and operably suppressing a horizontal deviation of said valve
device;

wherein said valve body and said guide body are separately formed and fixed to each other by

fixing means.
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apparatus, said ink supply port comprising an external opening;

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

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

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

a guide body for guiding said valve body to slide substantially vertically with respect to
said packing member, and operably suppressing a horizontal deviation of said valve
device;

wherein said valve body and said guide body are formed as one unit with each other.

17. An ink cartridge for a printing apparatus providing ink to a print head through an ink
supply needle and removably attached to the print head, comprising:

an ink chamber for containing ink;

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

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

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

with the ink supply needle, said valve device comprising:
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a guide body for guiding said valve body to slide substantially vertically with respect to

said packing member;
wherein said guide body comprises:
an axial portion being connected to said valve body, and
a guide block formed at an end of said axial portion opposite to said valve body, said
guide block guiding said valve body to slide substantially vertically with respect to
said packing member; and

wherein said guide body formed with a groove extending from said guide block through said

axial portion.

18.  An ink cartridge for a printing apparatus providing ink to a print head through an ink
supply needle and removably attached to the print head, comprising:

an ink chamber for containing ink;

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

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

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

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

a guide body for guiding said valve body to slide substantially vertically with respect to

said packing member;
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19. An ink cartridge for a printing apparatus providing ink to a print head through an ink
supply needle and removably attached to the print head, comprising:

an ink chamber for containing ink;

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

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

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

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

a guide body for guiding said valve body to slide substantially vertically with respect to
said packing member;

wherein said valve body of said valve device comprises a surface, facing said packing member,

provided with a notch.

20.  An ink cartridge as set forth in claim 19, wherein said notch of said valve body has a
tapered angle which is the same as that of the tapered ink supply needle.

21.  An ink cartridge as set forth in claim 19, wherein said notch of said valve body has a
tapered angle which is smaller than that of the tapered ink supply needle.
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an ink supply port for supplying ink from said ink chamber to the print head of the printing
apparatus, said ink supply port comprising an external opening;

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

a valve device contained in said ink supply port elastically abutting against said packing
member, said valve device selectively opening and closing said ink channel in conjunction
with the ink supply needle, said valve device comprising a valve body contacting with said
packing member and comprising a substantially flat surface with which the ink supply
needle contacts;

wherein:

said valve body of said valve device comprises a surface formed with a spherical surface
contacting with said packing member, and
said spherical surface of said valve device has a diameter of curvature larger than a

diameter of the widest part of said valve body.

23, An ink cartridge as set forth in claim 5, wherein said valve body of said valve device
comprises a surface formed with a spherical surface contacting with said packing member, and
wherein said spherical surface of said valve device is formed with a flat portion with which the

ink supply needle contacts.

24.  Anink cartridge as set forth in claim 1, wherein said valve device comprises:
a valve body contacting with said packing member and urged by the ink supply needle of the
printing apparatus to open said ink channel when the ink cartridge is mounted on the
printing apparatus; and

an elastic support portion for supporting said valve body.
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capable of being penetrated by the ink supply needle of the printing apparatus.

27.  Anink cartridge as set forth in claim 26, wherein said film is formed with a hole which
enables the ink supply needle to easily pass through.

28. An ink cartridge as set forth in claim 27, wherein said hole is formed by cutting said film

in a cross shape.

29.  Anink cartridge as set forth in claim 25, wherein said packing retainer has a protruding

portion protruding from said external opening toward the center thereof,

30.  An ink cartridge as set forth in claim 29, wherein said first fitting position is initially

sealed prior to use.

31. A printing apparatus for ejecting ink on a printing medium, comprising:
a print head;
a tapered ink supply needle; and
an ink cartridge capable of communicating with said print head through said tapered ink supply
needle and removably attached to said print head,
said ink cartridge 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 and external opening;
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a non-spherical valve device contained in said ink supply port, closing said ink channel
by elastically abutting 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.

32. A printing apparatus as set forth in claim 31, wherein said valve device comprises:
a valve member selectively contacting with a surface of said packing member, said valve
member being forced by said ink supply needle of the printing apparatus when said ink
cartridge is mounted on the printing apparatus; and

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

33. A printing apparatus as set forth in claim 1, wherein said ink supply port includes a
concave portion, and wherein said packing member includes a protruding portion extending

toward said supply port and fitting with the concave portion of said ink supply port.

34 An ink cartridge for a printing apparatus providing ink to a print head through an ink
supply needle and removably attached to the print head, comprising:
an ink chamber for containing ink;
a porous member accommodated in said ink chamber for absorbing ink;
an ink supply port for supplying ink from said ink chamber to the print head of the printing
apparatus, said ink supply port comprising an external opening;
a packing member provided in said ink supply port, forming an ink channel for allowing a flow
of ink, said packing member sealing the ink supply needle of the printing apparatus by
fitting therewith;
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said valve device does not comprise a sphere, and

said packing retainer has a protruding portion protruding from said external opening

toward the center thereof,

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

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

an ink chamber for containing ink;

an ink supply port for supplying ink from said ink chamber to the print head of the printing

apparatus, said ink supply port comprising an external opening;

a packing member provided in said ink supply port, forming an ink channel for allowing a flow

of ink, said packing member sealing the ink supply needle of the printing apparatus by

fitting therewith;

a packing retainer for retaining said packing member at said external opening of said ink

supply port; and

a valve device contained in said ink supply port elastically abutting against said packing

member, said valve device selectively opening and closing said ink channel in conjunction

with the ink supply needle, said valve device comprising a valve body contacting with said

packing member and comprising a substantially flat surface with which the ink supply

needle contacts;

wherein said packing retainer has a protruding portion protruding from said external opening

toward the center thereof.

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

supply needle and removably attached to the print head, comprising:
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a packing retainer for retaining said packing member at said external opening of said ink

supply port; and

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

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

a guide body for guiding said valve body to slide substantially vertically with respect to
said packing member, and operably suppressing a horizontal deviation of said valve
device;

wherein said packing retainer has a protruding portion protruding from said external opening

toward the center thereof,

37.  An ink cartridge for a printing apparatus providing ink to a print head through an ink
supply needle and removably attached to the print head, comprising;:
an ink chamber for containing ink;
a porous member accommodated in said ink chamber for absorbing ink;
an ink supply port for supplying ink from said ink chamber to the print head of the printing
apparatus, said ink supply port comprising an external opening;
a packing member provided in said ink supply port, forming an ink channel for allowing a flow

of ink, said packing member sealing the ink supply needle of the printing apparatus by
fitting therewith; and
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38.  An ink cartridge for a printing apparatus providing ink to a print head through an ink
supply needle and removably attached to the print head, comprising;

an ink chamber for containing ink;

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

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

a valve device contained in said ink supply port elastically abutting against said packing
member, said valve device selectively opening and closing said ink channel in conjunction
with the ink supply needle, said valve device comprising a valve body contacting with said
packing member and comprising a substantially flat surface with which the ink supply
needle contacts;

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

39.  Anink cartridge for a printing apparatus providing ink to a print head through an ink
supply needle and removably attached to the print head, comprising;

an ink chamber for containing ink;
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with the ink supply needle, said valve device comprising:

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

a guide body for guiding said valve body to slide substantially vertically with respect to
said packing member, and operably suppressing a horizontal deviation of said valve
device;

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

40.  An ink cartridge for a printing apparatus providing ink to a print head through an ink
supply needle and removably attached to the print head, comprising:

an ink chamber for containing ink;

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

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

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

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

a guide body for guiding said valve body to slide substantially vertically with respect to
said packing member, and operably suppressing a horizontal deviation of said valve
device;

wherein;

said valve body of said valve device comprises a surface formed with a spherical surface
contacting with said packing member, and
said spherical surface of said valve device has a diameter of curvature larger than a

diameter of the widest part of said valve body.



