9 MAR 2007 TITLE OF THE I NVENTI ON [0001] | NK CARTRI DGE AND METHOD Chmar 2007
REGULATI NG FLUI D FLOW BACKGROUND OF THE | NVENTI ON [ 0002] The present
invention relates to an ink cartridge for supplying ink in a proper
negative pressure state to a recording head that ejects ink droplets in
response to print signals. [0003] This invention also involves a nethod for
regulating the flow of fluid from an ink cartridge to an inkjet head.
[0004] An ink jet recording apparatus is generally configured such that an
ink jet recording head for ejecting ink droplets in response to print

signals is nounted on a CWLMFWWWNTIWI n a sheet wdth direction
across a piece of recording paper, and ink 1s supplied froman external i nk

tanktoth recor an ink
storage Q,O@ ai ner %Wﬁﬁ@%@%ﬁ@ﬂﬁbﬁ‘ﬁ@@ e from t he
carriage in view of convenience in handling and to facilitate replacenent of
an exhausted ink tank with a fresh ink tank contai ning a new supply of ink

(or inks, if the tank PBACKGROUNROBTHEINYENTHIN5] In order to prevent

| eakage of ink fromthe recording head, such an ink storage contai ner

gener al fgoophcl udeghé s@tmvmrmrrezuﬁsmﬁkcm m@hf\g}m%mm@k so that the
capillary force of the porous menber holds the ink I n addition,

there | ﬁ{"%’e; @%‘%ﬁ?ﬁ%reisﬁf e @é%ﬂﬁdxr%}fheh&‘hm@@gﬁyﬁﬁqréﬁetk ﬁ%%gg&t to W'nt h tinme,

because i ng eve oprent I nproved printers |
i ncreased er of nozzle openings in order to keep pace with required
i npr oveREMS gnﬁ Sorint quality and print speed. -1 9 MAR 2007

[0003] This invention also invoives a method for regulating the flow of fluid from
&n ink cartridge to an ink jet head.
[0004] An ink Jet recording apparatus is generally configured such that an ink jet
recording head for ejecting ink droplets in response to print signals is mounted on a
carriage reciprocating in a sheet width direction across a piece of rccor&ing paper, and ink
is §upplied from an external ink tank to the recording head. 1In case of a small recording
apparatus, an ink storage container such as an ink tank is arranged to be removable from
the carriage in view of convenience in handling and to facilitate replacement of an
exhausted ink tank with a fresh ink tank containing a new supply of ink (or inks, if the tank
?oisa multi-color tank).
[0005] In order to prevent leakage of ink from the recording head, such an ink
storage container generally includes therein a porous member impregnated with ink so that
the capillary force of the porous member holds the ink.
[0006] In addition, there is a tendency for the amount of ink consumed to increase,
with time, because the continuing development of improved printers leads to an increased

number of nozzle openings in order to keep pace with required improvement in print

quality and print speed.



[0007] In order to accommpdate these devel opnents in ink jet printer kY
it is preferable to increase the anount of ink that can be stored in'the in
storage container, but this leads to an increase in the volune of the

por ous nenber. However, in the case where the porous nenber that holds the
ink enpl oys capillary force, the height, i.e, water head, of the porous
menber is limted, and therefore the bottom area of the ink storage

contai ner nust be increased in order to increase the container s vol une,

causi ng blen1 i.ch the r i of the
recordi ngoogzgar at ud it g ° BE; nc%d(é%s&e‘%f’%%?b%%"é]%“%qgé‘%#& H“e%%gr sgm
Japanese Patent Kokai Publicatign No. Hei -174860 proposes, at paragraphs
0041- 004Rrefeinde W i§oreass theamquikofdak that a@ebelSFPf%hméh# iak SYoEaESCAPAINAR Hitler
deformabl e by ink pressure is formed at its center with a through-hole to

provi de thigfesdanaag incpdawein sipatolurtadf the palovemenldrer Howepirovitiileshsatvhae | ocat i on
opposing the nenbrane valve seat. [0009] Also to solve this problem

| nt er nat franal o Ratéitr ISR AR P BT 40384E hgrgﬁp%%mew gecartri dge

in which a‘valve ne I's forme I nj"ect1 on mer materi al

havrng el asticit r ou hal e ned in enter of the val ve
R e A rfsrerr@ﬁ%%m o TS PR PR Wit h a
seallng menber by a spring, and the valve nmenber is noved by a negative
pr essur emagithenngreased incorddsse kcease the conseinerls yolumeyesusingrb @roblsm mivdichi nk f | ows
out via the through-hole to an ink supply port. [00010] Meanwhile, an ink
cartri dggehamiapgsibé gl thudensitesideyofpley feosriinp appapdtos minit &8 ince@abedsuppl y a | arge
anount of ink to a recording head, is needed in order to satisfy the need

for, suchipast ri dge, w;w&hg? psbldrh ﬂbﬁﬂséﬁ?&@FBi&i: Phbiiof N6 Ot | mpor t ant
r to a

factor affec ing th per mance When ‘supplying 1 nk recording head is

the fl OV\% Fﬁ&?&%gp oe parggraph\éﬁ()bﬁ' i '8053“%1&’ ﬁl’ tfd gtg mk carztngge m@h?cg()?

membrane member deformable by ink pressure is formed at its center with a through-hole
to provide a membrane valve seat, and a valve member is provided at a Jocation opposing
the membrane valve seat.

[0005] Also to solve this problem, Intemnational Patent Publication No.
PCT00/103877 proposes an ink cartridge in which a valve member is formed by injection
molding of polymer material having elasticity, a through-hole is formed in a center of the
valve member, a back surface.of the valve member is pressingiy contacted with a sealing
member by a spring, and the valve member is moved by a negative pressure acting on the
back surface of the valve member so that ink flows out via rhe through-hole to an ink
supply port.

[00010] Meanwhile, an ink cartridge having high ink supply performance and which
can supply a large amount of ink to & recording head, is needed in order to satisfy the need
for such cartridges when used in high speed printing. The most important factor affecting

the performance when supplying ink to a recording head is the flow passage resistance

within the cartridge.



[00011] U.S. Patent No. 4,602,662 describes an externally-controll ed ¢whK&o07
for use in liquid marking systens. This reference teaches that an inlet and
outlet are | ocated on one side of a novable nenber, and a spring and

ext ernal vacuum source are |ocated on the other side of the novabl e nenber.
The patent specifically states that the spring is not used to seal the

val ve, but rather, is provided only to prevent siphoning, and the external
vacuum source serves to keep the val ve closed. [00012] U.S. Patent No.

4,971, 527 i nvol ve e tor an | rkin m__A di aphragm
is pr esséﬁ] Egt ween S\M{g tg 4s6oét$§£§55°§‘éF "FES“agar?ﬁ@ﬁ&Frdé%@eﬁ%r “Bul sati ons
in the ink flow ng betvveen an inlet and outlet |ocated on one side of the

di aphr agmligpidonatRing sysemPatldsreferencaiessss datan iplehanskoutlst ereJegatadranact uat ed
sheath valve. While an inlet and outlet are |located on the sane side of the

val ve meghy @ieof atrid\zble HRikeanad b rrgﬁigfanﬁaﬁteﬁﬁﬁfz@ﬁ@h@Surc@bﬂeqwsa'ﬂ@ drtgelid to
pass to the other side of the menmbrane Mor eover, the nenbrane is stretched

over e no he val ve

cr acki nét“fﬁs?%eﬁifﬁfeee%k%‘km@ﬂ%é. ¢ TEER A9 SR SR b 2 Oces
a val ve structu Vi a valve nmenber, made of an el asti,cally deformabl e
menbr aneysed t%%fﬁ[/@)‘? VpyF &%bﬁtbﬁrtlﬁpm oplx &0 Levens splpmRg, andt }leo‘?%'é'&ﬁabl e, and a
flow channel forned in the convex portion and cl osable by the val ve nenber.

I n the vedouem sedrceistrirsds keephe valee gpsedsure at the denmand side is applied to
one surface of the valve nenber to separate the valve nenber fromthe flow

channel , [glog3f)her eby ScPRe#Olo. SLAM| 527 dvdivet BERukatH val9B fétf antillemktiing d. However ,
|n the val ve open state, the area of the valve nenber receiving the Iiquid

L e i L A
',;m: a7 98 R e, LPAS00, e MaLVE ORI RLGSANIRL i FLNt a1 ned by the

diaphragm.

[00013] U.S. Patent No. 5,653,251 relates to a vacuum actuated sheath valve.

While an inlet and outlet are Jocated on the same side of the valve membrane, that

mermbrane itself can perforated, allowing liquid to pass to the other side of the membrane.

Moreover, the membrane 1s stretched over a curved projection, and no spring is used to

regulating the valve "cracking” pressure. More specifically, U S Patent No. 5,653,251

discloses a valve structure having a valve member made of an elastically deformable

membrane, a convex portion with which the valve member is contactable, and a flow

channel formed in the convex portion and closable by the valve member, In the valve

structure, negative pressure at the demand side is 2pplied to one surface of the valve

member to separate the valve member from the flow channel, to thereby control supply and

interruption of the liquid.  However, in the valve open state, the area of the valve member

receiving the liquid pressure (the pressure-receiving area) is extremely small, meaning that

the difference in area between the front and back surfaces of the valve member is large.

For this reason, the valve open state cannot be maintained by the small pressure change

-3.



which results fromink consunption by the recording head. Wien the valygr 2007
structure is put into the valve closed state, the pressure-receiving area Is
extrenely large, so that the valve structure is returned to the valve open
state. Accordingly, there is a problemin that this operation is
undesirably repeated to cause pul sations during the supply of ink, which, it
w Il be appreciated, can adversely affect printing. [00014] In the ink
cartridge disclosed in International Patent Publication No. PCT0O0/1 03 8
77, the through-hole, which forns an ink flow passage through the nenbrane
member , vdaelswsults fram i consusntionaydee regprding headheWhea thavaligistrestasiance of t he
t hrough-hole wth respect to the val ve nenber cooperating with the
t hr ough-paetfo desahvealtsedstate] diegeessirkpiceivingaeaiis bararly 1k@6Gd jat Bier opean
Pat ent plication No. 1 199 178 describes an ink cartridge having a
Qi 11 er ehklAarBLERSY el KPHIRARAObaRAL! SicoRREAN, tPPhlGRIMANTRRI N No.
087&6 Th erence describe

2002/ 01 I'S a counterpart). sre s'valves 1n which a
perforatj.on in. a novyable nmenbrane is urged by a ring te. abut. .a.solid

br o] ect it SPEFBUULS IS e Ty ERPEZtER A0 FAUBS AIEtowsTucPg Hiecrupdly cbigKypich,

t hrough-hol e of the nmenbrane nenber, it is conceivable to nmake the dianeter
of the tWill bagppradeted) @apgaversdyefiest piinghe menbr ane nenmber nust be formed
fromelastic polyner nmaterial, increasing the size of the through-hole wll

reduce tbepil4pad pet therihlk catridze disalysidin Iertgnel®atent Publitaticnddd.i Ng pressure,
and thus degrading the valve's sealing ability and reducing cartridge

D7 0t Tud g e b o 1 gh Hel, bt Tt SRl oot P PO AERORR O 0 The
| i to i th [ bi | i d it h -hol e i
7 or mod  ERPBRGiF=t e € T Feciens B0 Lron:  Aikel dper S oL W SRR ST g 1o ce

of the spring, when the valve is maintained.in the closed state, the
pr ot r ud iVt T5EReCT Bribe ¥alxg mETPEACperaltE T HEde Hret ol peueruses 2 1gEanR 2007

fluidic resistance.

{00015] European Patent Application No. 1 199 178 describes an ink cartridge
having 2 differential pressure valve mechamsm (U.S. Patent Application Publn. No.
2002/0109760 is a counterpart).  This reference describes valves in which a perforation in
a movable membrane 1s urged by a spring to abut 2 solid projection,

[00016] To reduce the fluidic resistance caused by the through-hole of the membrane
member, it is concervable to make the diameter of the through-hole larger, but since the
membrane member must be formed from elastic polymer rﬁaterial, increasing the size of the
through-hole will reduce the load per unit area, causing a decrease in the sealing pressure,
and thus degrading the valve's sealing ability and reducing cartridge performance,

[00017] For this reason, a modification can be made wherein a protruding portion is
formed in the region of the valve member opposing the sealing member to improve the
sealing ability, and the through-hole is formed through this protruding portion. However,
due to the biasing force of the spring, when the valve is maintained in the closed state, the

protruding portion is elastically deformed and collapsed.
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[ 00018] Consequently, even when negative pressure acts on the val ve ggibesoo7
to nove the val ve backward fromthe sealing nenber by an anount
corresponding to the applied negative pressure, the protruding portion that
has been elastically deforned is returned to the original state, and so a
fl ow passage resistance at the valve open state is high. In the case where
a large anount of ink is needed for consunption, such as when printing an
image, there is a possibility that insufficient ink will be supplied.

[00019] g(f kﬂrl Ih ﬁg 0 ?ﬁ%égeenﬁé; eft Ev% eggﬁ\{efpr}ess% r?taI%{f;dOn% %'ﬁvezh r%@e?tval ve member,

t he 1 Cl apse o be in close
contact with the sealin rrenb r To this end, the protrud| ng portion of the
val ve nﬂ?@ﬁé#hei%]vé@ﬁ@}ﬂ’fﬂﬁgﬁé@ the shelingmemberdy i2k 2meRBCCTIeREdBE tefhest omer . Al so,
the protruding portion of the valve nenber is thick in conparison to a
menbr anepsigd hegve brestuee, tind pretroding portive det kisiiget Hestdally dufermiedad  pressure.
Therefore, a turbulent flow of resinis likely to occur during injection

mol di ngreéu,?,ghdtco&p%ﬂpﬁmf%@raﬁd kégﬁb?@pﬁﬁag@ﬁki& R URANBRUERGSteQ mol di ng,

causi ng rmation o e protruding porti e val ve
menber rotryded fromthe nbr ane,surface. [0002 reover, since
an offsE‘lQl:1 ”éBgﬁ%gﬁt‘Y ecelﬂ?r%é'ﬂﬁélaw ISSF%F? i59g° W{"Fosr‘lmg]fl WPHe val ve
menber and the sealing nenber is caused due to fluctuation in conponent
preci si printingdnamegayibeye iseiposdlliny bt insuffirigaianiowilt brosupplad ng nenber nust  be
made large in conparison with the diameter of the valve nmenber protruding
portion[0o0i®r der Fertliendtosder pr naelizeahd gosed atate (fAROR e Begbdishe of t hese

consi derations, the sealing nmenber is present over a wide area around the

pr ot rUdbfb@mﬁ ;r'oﬁ'fbnq{eegsht% b¥ 3|81 AR Abp se@mxam&s@eornaa%ﬁ%meah ge now
passage resistance. [00022] Further, because t he through-hol e nust be forned

thr OUQh : h%erp Faty tﬂg'eﬂg the éro%u%&pglq%z of the valve member is constructed from an

clastic member made of elastomer.  Also, the protruding portion of the valve member is
thick in comparison to a membrane surface of the valve member receiving the differential
pressure. Therefore, .a turbulent flow of resin is likely to occur during injection molding,
and thus welds are likely to ocecur as a consequence of molding, causing difficuity in
formation of the protruding portion of the valve member largely protruded from the
membrane surface,

[00020] Moreover, since an offset in concentricity between the protruding portion of
the valve member and the sealing member is caused due to fluctvation in component
precision and assembly, the contact surface of the sealing member must be made large in
comparison with the diameter of the valve member protruding portion 1n order to insure
proper alignment.

[00021] Because of these considerations, the sealing member is present over a wide
area around the protruding portion of the valve member, causing the problem of large flow

passage resistance.

[00022] Further, because the through-hole must be formed through the protruding
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portion of the valve nenber, winkles or grooves due to welds are l'KﬁhXRz&n
occur in a sealing region, causing poor manufacture yields, which are

undesi rabl e. [00023] Moreover, in the case where a through-hole
configuration, such as a tapered configuration, is applied to the

t hrough-hol e formed in the nenbrane nenber as an attenpt to decrease a flow
passage resistance, a | ower portion of the protruded portion is small in
wal | thickness, causing a problemin which the protruded portion is deforned
into the nte of th thr h ho €. S further problem
in that R‘tﬁﬁ t’ Y apeERe %?%Vl?&ﬁ a%’l Weg"f";s {‘ﬁeit’ é" ot RY OF THE

| NVENTI ON [00024] The present |nvent|on was mad part, in order to solve
t hese prs6dingiggion @UEDGPoKMasBfagikie Wiglds, h‘é‘lcﬁraé%’éft#ﬂﬁhlf‘entr on is to provide an
ink cartridge that can reduce a flow passage resistance around a

t hr ough-[R0028]i n a Megavérym the esswheregaheugi-holg comfigutationy sch toa tapereéby al | ow
a high rate of ink consunption fromthe ink cartridge by a recording head.

[ 00026] Ta] AT I

cartri dgo tt:“%"‘m‘?‘“ e"fﬁi?ﬁh?%ét?f&’ﬁ%%&°t’ﬁéﬂ§§E“eeqt’%’*at?“‘ff’“e’t*ﬁ"’éf 836%‘??’“%

anot her o resent invention r oy a fluidf

control I'8 C?TS?Sezi’ qoevf: Bt g?ﬁd SIS ﬁﬁ\”&’r&’ é‘é\?'f’ ?@Bﬁ&fé’“agt‘l B ‘%§§§Gh T esi st ance
around a through-hole in negative pressure generating structure, to

t her eby wall thigkmeshi eghsinge erqlrtent invhichdhe prieprodeshpdstion indefosoedt mrcn@lehead [ 00028]
In order to achieve the above-noted objects, an ink cartridge is

const r uditetlor ofhé elronghchaleleSThabi, thes issd Birthgeprokbign titthatthe icosd gugpiohof por t
comuni cating with the ink storage region, and a negative pressure

gener at i1pOuPREHAMIS M1wHegh opens in association wth consunption of ink

\é\,gg?ei n: the regative pressure generating nmechanismincludes: all -6 9 MAR
SUMMARY OF THE INVENTION
{00024] The present invention was made, in part, in order to solve these problems.
[00025) An object of the present invention is to provide an ink cartridge that can

reduce a flow passage resistance around a through-hole in a negative pressure generating
structure, to thereby allow a high rate of ink consumption from the ink cartridge by &
recording head,
{00026} Another object of the present invention is to provide an ink cartridge that

) can be manufactured with excellent yield.
[00027] Yet another object of the present invention is 1o provide a fluid flow
controller for a recording head, which can reduce a flow passage resistance around a
through-hole in a negative pressure generating structure, to thereby allow a high rate of ink
consumption by the recording head.
[00028] Tn order to achicve the above-noted objects, an ink cartridge is constructed,
which includes: an ink storage region, an ink supply port communicating with the ink
storage region, and a negative pressure generating mechanism which opens in 2ssociation
with consumption of ink, wherein: the negative pressure generating mechanism includes: an

-6-



i nk supply fl ow passage form ng nenber di sposed between the ink storage

regi on and the ink supply port, and formng an ink flow passage AR 2007
comuni catable with the ink supply port; and an elastic menber disposed in
the ink supply flow passage form ng nenber, and having a first surface
receiving a pressure in the ink storage region via a first flow passage
formed in the ink supply flow passage form ng nenber and a second surface
receiving a pressure in the ink supply port via a second fl ow passage
formed in the ink s |y | ' SQ..4 hé e elastic
menber gn&,f%@@@}ﬁ%%@ l(31I}I°v1r\}n [n%\?gn %Zgl ac}sg{ gﬁ%é}g‘r}ﬁg‘;ﬂrﬁ%&% enrgﬁléﬁgé? Hgon of the
ink flow passage by an elastjg¢ force; and the elastic nenber s noved to
open t hBWkGHERY r?@npﬁ}d%P'é’Pl‘%F“ ’F‘Jrcﬁgoi‘”rﬂéssﬁg%wnb‘ﬁ‘é’é%ﬁé@?‘? W‘ﬂé%d’gﬁb BPPYPAREt h t he
pressure in the ink supply port, to thereby supply ink to the ink supply
port. [egD29}aAcommbiendsposed mehainbweppdy flow gensegetforming mempers sidbhavirigo di spense
with a through-hole forned in an elastic nenber, and therefore the elastic

menber ¢ apstRErfaGQBRIVinCL ResshiR iR Beanlast&1aPS Eepitinivid iﬁrspxtlé‘ﬁ fssasl foap@s Even if

the elastic nmenber is returned by the action of applied negative pressure,

it is possible t | i m. nate narr fi.0 e cause

rest or atf} tz‘ﬁ “B‘fsugglﬁgl&”r aﬁaﬁ%fog%”‘r ir%e%'%%nrdt%ggf?&?@%% rﬁseé\g?%ggp%%}rgl\%oi d

wel ds, which are likely to occur during injection nolding, and thereby

i ncr easthetipk SURPRRATEG? Bisesopd Bpw pagsagrfenedvs theonk supply QW PassEEST an el astic
menber, which is used to seal an opening portion of an ink flow passage,
can be formmdmesba, ®l thatahe dastit awebeBsanbe coutected withiasd septimatedtfiorean a | ar ge

cl earance between the opening portion of the ink fl ow passage and the valve

nenber  eahikepSeHbEHe BkTiow slefiph bf aeldtis Gorke, 5 el SREEmemBEr ik hi s reason, it
is 'possible to reduce fl ow passage resistance to and so allow a high rate

fink - oP e > 10 and so all te
an i nk SEVES AR due BnPebRRBRICr DR iOA pidsli h BsslibudSyBRERBb o Prov! o

or speed printing. -7 9

in the ink supply port, to thereby supply ink to the ink supply port.

[00029] According to the above arrangement, it is possible to dispense with a
through-hole formed in an elastic member, and therefore the elastic member can be
constructed to have a substantially planar surface. Even if the elastic member is returned
by the action of applied negative pressure, it is possible to eliminate a narrowed flow
passage caused by the restoration of a protruding portion.  Further, it is possible to avoid
welds, which are likely to occur during injection molding, and thereby increase the
manufacture yield.

[00030] Moreover, a region of an elastic member, which is used to seal an opening
portion of an ink flow passage, can be formed 2s a planar surface. By virtue of this
structure, a large clearance between the opening portion of the ink flow passage and the
valve member can be ensured and a depth can also be shortened.  For this reason, it is'
possible 1o reduce flow passage resistance to and so allow a high rate of ink consumption

by a recording head. That is, 1t 1s possible to provide an ink cartridge suitable for high

speed printing.

.-



[ 00031] According to this invention, an ink cartridge is constructed havin

an ink storage region, an ink supply port conmunicating with the ink sgtl‘éf‘ﬁgﬁﬂ"'
region, and a negative pressure generating nechani sm which opens in
association with consunption of ink, wherein: the ink storage region is
divided into an upper part ink storage region sealed fromthe atnosphere,
and an | ower part ink storage region opened to the atnosphere, the upper

and lower part ink storage regions nmutually comunicating with each ot her

012, 3, SHSHHE, A RREROS B DSE0 YSRERRINES BG08! BB e o

generating nechani sm {nclydes: an ink supply fl|ow passage form ng nenber

di sposedtBeEHEEEIPT wnkﬁwﬁymﬁom@lgﬁtw&a@@ “P%@Lé‘ﬁr%ﬁ‘?de&‘% and{ Ak supply port,
and formng an ink flow passage conmuni catable with the ink supply port;

and an elegsthicpresneayenetiypas enbanism twiechi opknsiu ppbyiatidrowtipessagetidnafni ng
menber, and having a first surface receiving a pressure in the ink storage

regi on vhia \ghefdif-Sthe Trﬂc‘%%r@g;’]egﬁ o8 %'sfd?‘GiH@dimo! a'i&_uEB@r daRKnIS HBRLY rdt RAWelas Sage

f ormi ng ménber and a seco rrace receiving a pressure in the ink supply

[ d fl forned i he ink fl
For m no THERDEAPCE Pt RO BPEET] B NobS et B B TBP s freang

separated froman openjng portion of the ink flow passage by an elastic
force; awgetand lepasparinksivpge T¢$°n5mé@l}’t°@m@ﬁ§1ﬁat!ﬂ§é’\"8b@ﬁg Athepvr i on of the
ink fl ow passage in association with the pressure in the ink supply port,

t 0 t her chyticuidph passade; the reb@ivie pkessurp péneraniog mechARMIR jtoAddwitdiupgert 0 thi s
enbodi ment, an ink supply flow passage form ng nenber can be readily forned

by an i fafGhk aBrdpeireldifg the e Al fr¥ssird gandd@ing ThRRAGCRBL NS inkBhbgply body
having a bottomand Torm ng an ink cartridge. [00033] According to the

D S o R b e R i WPy D T
|k st ora0e, chaner, 4 Brouanan. hok JLAQH 2ALYiA08. SRHERL LG S50 ©
and an elastic member disposed in the ink supply flow passage forming member, and having

a first surface receiving a pressure in the ink storage region via a first flow passage formed

in the ink supply flow passage forming member and a second surface receiving a pressure in
the ink supply port via a second flow passage formed in the ink supply flow passage

forming member, so that the elastic member can be contacted with and separated from an
opening portion of the ink flow passage by an elastic force; and the elastic member is

moved to open the opening portion of the ink flow passage in association with the pressure

in the ink supply port, to thereby supply ink to the ink supply port.

[00032] According to this embodiment, an ink supply flow passage forming member

can be readily formed by an injection molding integrally in 2 box shaped container main

body having a bottom and forming an ink cartridge.

[00033] According to the present inveation, an ink cartridpe is provided, which

includes: an ink storage chamber; an ink supply port that is in fluid communication with the

ink storage chamber through an ink flow path; and a negative pressure generating

8-



mechani sm whi ch sel ectively blocks the ink flow path and opens as a
consequence of consunption of ink, the ink negative pressure generatiﬁﬁ“ARzm”
mechani sm i ncluding an elastic nmenber having first and second surfaces; an
ink flow path conmunicating with the ink supply port and having an opening
portion at a position where the first surface of the elastic nenber

contacts with and separates fromthe opening portion; a comunicating

portion facing the first surface of the elastic nenber and conmuni cati ng

ith the ink st nber ; d. ti faci t h d f
of 1 he cPASETE RURCI G oI EaloRG ot DR PR AR RURBTYe or - [00034]

According to the above arrangenent, since an opening area of the space
portion ¢enshmptigsy oftitkaihe nkanesstive pressusasperatingoneshaniso including anlel#stiow pat h
comunicating with the ink supply port, a pressure change at a downstream

side, i.memBér Hatikg Srphd sdpond susfacks; an itlaflsw Gaticomnanits il thedfik consunpt i on
of ink can be effectively applied to the elastic nenber so as to surely

shift th ' ' the: P& W : | above
ar rangen@ﬁ? i,yapzﬂpaglfi {ng ﬂ?g%]nb giﬂsaﬁa“:@légggg at g%reg%sqr%tgg%@o é&oﬁlﬂﬁ% he

el astic nenper to define,a con&% n%t bet ween the el astic nenher and the
partiti oRCRR] entapt ithand SERaEACSENS G QFRRE BOTHPR A GaFHGHtRE PSHOMNI ch t he
first surface of the elastic nenber contacts elastically, and the opening
porti on ffing b firstksuffheneiph ¢lastio memberaad icaggmunicetingt with thaknksstgrpgsy port i's
formed in the protruding portion. [00036] Accordingly, since a | arge space

can be egiapibet] and upade bhigiop Feingubl stgondporfhdeqi theel@fic malnberg@l y state in
whi ch the el astic nmenber separates fromthe opening portion, it is possible

to r‘.educ&n%nm%ﬁmg%tﬂrtgé@}cl%@ﬂ]m'caused in conjunction with the flow of

ink. That 15, e protru on can be forned fromthe same material as
pr ot ruct WCHIr 1 oSl peat Ae « Gl Akl St ARt Eo B8 0 gest gni ng
the s happemggn %s r11aergcrz)rr z&nr tﬂgti or}%hepggegliin(g) Bor?:igrclj a R}% irﬁ(hf?opu? pa;tE cgm%iﬁcgt?n(gwith

the ink supply port, a pressure change at a downstream side, i.e. an ink supply port side,

caused as a consequence of consumption of ink can be effectively applied to the elastic

member so as to surely shift the clastic member into the valve open state.

[00035] In the above arrangement, a partition wall is disposed at an upstream side of

the elastic member to define a compartment between the elastic member and the partition

wall, the partition wall having a protruding portion which the first surface of the elastic

member contacts elastically, and the opening portion of the ink flow path communicating

with the ink supply port is formed in the protruding portion.

[00036] Accordingly, since a large space can be ensured around the protruding

portion in an ink supply state in which the elastic member separates from the operning

portion, it is possible to reduce a dynamic pressure loss caused in conjunction with the flow

of ink. That is, the protruding portion can be formed from the same material as that of the

container main body, a protruding amount (a height) of the protruding portion can be set as

desired, and further, freedom in designing the shape of the protruding portion and the shape
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of the through-hole can be increased. [00037] The present invention f thher
provi des a biasing nenber that is disposed opposite to the protrudi ng AR 2007
portion and that urges the elastic nmenber toward the protruding portion.
[00038] Accordingly, it is possible to assuredly put the elastic nmenber in
contact wth the protruding portion regardl ess of the posture of the

el astic nenber, to thereby nmintain a seal therebetween regardl ess of

whet her external vibrations are received, such as vibrations caused by
carriage novenent. Further, the contact force (a sealing force) with which
the el astfithe heousbrholsy @sdedncagpsthst the protruding portion can be set to an
optimal value, i.e. a value that can prevent the elastic nenber from

cont act i [0g03]t h arkhegpeqantatvengon furthen griveidesraotiasingi memipothat ondighesed o t he
carriage novenent, and that still can effectively supply ink, while

mai nt ai ni g Gan QR gt,,g%dmggahioﬁ%@ﬂﬁﬁ&géﬁm EQAR3REmER 14 hRE the f16troesi Ng

portion the protruding portion is disposed to substantially face the
center of the elastic nmenber. [00040] The central region of the elastic
menber mARPhi ns a substantially planar shape when the el astic member is
deformed symretrically with respect to a point, and therefore the central
regi on dﬂO%/}ﬁ% el astdcerdghb éiis eawb@ftpéasmed@wts}@aﬁlaStlﬁ@emb@rnnﬁ@mp@rti on, to
increase the sealing ability. [00041] Mreover, this invention provides that
t he openwitigthegedthalingofortitrereigaidiesd afithe passagithe elakticckeamiger ctyltherelsyi cal porti on
in an el astic nenber side and an enlarged portion enlarged in a direction

of ink frhﬁyl‘fafn,chv‘%lﬁﬂhér@@ﬁt{v@% SeRBleYs dWkthel GRQAANAGERE Qlier}ﬁ%e\?ved,i tuch s possi bl e

to ensure reliable sealing by the cylindrical region, a reduce the entire
| o SRR eRL AN SERR Ko AR I T ) e
2007 which the elastic member presses against the protruding portion can be set to an optimal

value, 1.e, a value that can prevent the elastic member from contacting with and separating

from the protruding portion due to the carriage movement, and that still can effectively

supply ink, while maintaining an optimal negative pressure.

[00039] Further, the opening portion of the protruding portion is disposed to

substantially face the center of the elastic member,

[00040] The central region of the elastic member maintains a substantially planar

shape when the elastic member is deformed symmetrically with respect to a point, and

therefore the central region of the elastic member can effectively seal the opening portion,

to increase the sealing ability.

[00041] Moreover, this invention provides that the opening portion of the ink flow

passage includes a cylindrical pertion in an elastic member side and an enlarged portion

enlarged in a direction of ink flow toward the ink supply port.

[00042] Accordingly, it is possible to ensure reliable sealing by the cylindrical region,

and reduce the entire flow passage resistance by the enlarged portion.

[00043] The invention further provides a fluid flow controller for a recording head,
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whi ch includes: an elastic nmenber having first and second surfaces, agglém 07
novabl e by a pressure differential between the first and second surfaces, 4
comuni cating portion facing the first surface of the elastic nenber and
adapted to communicate with an ink tank storing ink therein; an ink outflow
port; an opening portion of an ink flow path, which comunicates with the
ink outflow port, wherein the first surface of the elastic nenber contacts
with and separated fromthe opening portion; and a space portion facing the

second surface, of the elastic nber and co ni.cating with the ink outflow
port. [GoEUPFUART R AlRHy Tﬁnl{cﬁg‘?‘ﬁ%@@aé‘ﬁlsﬁ‘?‘?g‘g??‘é’ﬁc,esﬁf‘ﬂﬁ'&vaatﬂe ®ning area of
the space portion is larger than that of the opening portion of the ink

fl ow patpressorerdifficretial befweert the firshend sekorslsutfhessy pammumcapng petioe fchignge at a
downstream side, i.e. an ink outflow port side, caused as a consequence of

consunptihofrPlurfdtk of 82 el Ehbabdriak hdapaRb cbEmbfcitbiflA$K Gnk HBRHRET SO as
to surely shift the elastic nenber into the valve open state. [00045] The

present .di scl osure ,rel.ates to the subject i er caont,ai i n Japanese
Potont dBbTFISH HB G o8 ot SuesiSa™y Phich o B RE DR HHRAT V5% 5007y

2002- 292337 (filed on  October 4, 2002), 2002-35547Q (filed on Decenber 6,
2002) ar@nzwzaa%m&@hmkwyeﬂ%porbéé@mﬁhe@{st ¢ of thy elastig megpbesh ar e
expressly incorporated herein by reference in their entireties. BRI EF ‘
DESCRI PTdoBiciERviTHHE d BRAAMINGS ofn0bO didpingipgrticn; il saspaesquiriateficipptiepect i ve vi ew
showi ng an ink cartridge according to an enbodi nent of the present

i nvent i aRc@ e the €183t Mndnibér SldWokid@inRBRIEDSIth Sie ik outfi®PB4f] Fig. 2A is a
perspective view showing the ink cartridge of Fig. | as viewed fromthe

oL, Syetong, o et AR MO IGOBguROLTT
view of ];[orllt?oni i kargear rtﬁz{ni tﬂ‘%edf thseho%véﬁ;ﬁgg pgm%r? %} {-h%ri]lﬁ(l 'ﬂosv;[' }I;ili%ﬁ E:grl;lr%urﬁéailhjﬂg %vit R 2007

the ink outflow port, 2 pressure change at a downstream side, i.e. an ink outflow port side,

caused as a consequence of consumption of ink can be effectively applied to the elastic

member 50 as to surely shift the elastic member into the valve open state.

[00045] The present disclosure relates to the subject matter contained in Japanese

patent application No. 2002-266824 (filed on September 12, 2002), 2002-292337 (filed on

October 4, 2002), 2002-355470 (filed on December 6, 2002) and 2002-357040 (filed on

December 9, 2002), each of which are expressly incorporated herein by reference in their

entireties,

BRIEF DESCRIPTION OF THE DRAWINGS
[00046] Fig. 1 is an exploded perspective view showing an ink cartridge according to
an embodiment of the present invention as viewed from an ink storing chamber side,
[00047] Fig. 2A is a perspective view showing the ink cartridge of Fig. | as viewed
from the other surface side, and Fig, 2B is a prospective view showing another embodiment
of a valve member storing portion.
[00048] Fig. 3 is a sectional view of the ink cartridge, showing a sectional structure
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thereof in a vicinity of a negative pressure generating nechani sm [%3@48) 007
Figs. 4A and 4B are enl arged sectional views, respectively show ng a f

cl osed state and a val ve open state of the negative pressure generating
mechanismin the ink cartridge, and Fig. 4Cis a sectional view show ng an
ink fl ow passage fromthe negative pressure generating nechanismto an ink
supply port. [00050] Figs. 5A and 5B show the flow of ink in the ink
cartridge. [00051) Figs. 6A and 6B are views show ng di fferent enbodi nents
of a.valve mnenber. [00052] Fig. 7 is a perspective view showi ng a valve
menber uthetkof in avicohy efd hegative pressireantrafingyeechp9053] Figs. 8A and SB are
enl arged views showing a valve closed state and a valve open state of the

conventi ppako) nk CRES AR, 4B 88 REGlY SdcYionA Hiwk] ﬁspe&@elﬁsh@@nr@rﬂ walged view
showi ng a shdpe of a protruding portion in the valve cl'osed state. [00054]

Fig. 9 s not h nbodi nber definj wher e
the negatros Treeecs eieneraarry Mol oSty Aot Py ™% 5

di screte nenber. 00055 Fig. 10 is a_ perspective view ShOWI ng, t he assenbl y
of an i nfergigeranddee. 45@&@@%9“@@&1 tisvaThowiErandmblbeY Resigedton the nsggdent
invention, and in particular showing a structure of an opening side of a
cont ai neprcsm'rergdneﬂ;a'ng [eckdnBin tbiag inklsipplg partper specti ve vi ew showi ng the
assenbly of the ink cartridge, particularly showing a structure of a front

surface Enodﬁother e@fs. S[AOQQ%’@sha&heﬁ&v'o?uﬁ it fHRMk MkEMesShowi ng the opening
side of the containér main body. [00058] Fig, 13 is a front view show ng a

bottom pfb"obkﬂn S 080T AL I3 FPIE HelST h»:;{:\‘/arné1 iR embottments 63 R/

member,

[00052] Fig. 7 is a perspective view showing a valve member used in a conventional
ink cartridge.

[00053] Figs. 8A and 8B are enlarged views showing a valve closed state and a valve

open state of the conventional ink cartridge, respectively, and Fig, 8C is an enlarged view
showing a shape of a protruding portion in the valve closed state.
[00054] Fig. 9 shows another embodiment in which a member déﬁning a region
where the negative pressure generating mechanism is installed is formed as a discrete

i member.
[00055] Fig. 10 is a perspective view showing the assembly of an ink cartridge
according to another embodiment of the present invention, and in particular showing a
structure of an opening side of a container main body.
[00056)] Fig. 11 is a perspective view showing the assembly of the ink cartridge,

particularly showing a structure of a front surface side thereof.

{00057] Fig. 12 is a front view showing the opening side of the container main body.
[00058] Fig. 13 is a front view showing a bottom portion side of the container main
body.
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[00059] Fig. 14 is a sectional view show ng a region of the contai nef MRk Boo7
body, where a negative pressure generating nechanismis assenbled. [00060]
Fig. 15 is a sectional view showing a fl ow passage part of the container
main body fromthe region, into which the negative pressure generating
mechani smis assenbled, to an ink supply port. (00061) Fig. 16 is an

enl arged sectional view show ng the region into which the negative pressure
generating mechanismis assenbled. [00062] Fig. 17 is an expl oded

per specti i ew show t he.: I i nk artri cording to
ot hor (S8 mont 0 T e BRIRRTED dhouhe SRee bR O RATERT "D,
openi ng side of a _container main body., [0006q:r)’r})q»( Fig. 18 is a sectional view
showi ng aheesyt BRgaGTe PIRESUTEREARRING MedRAms BAssempled. ~whi ch a negative pressure
generating mechanismis assenbled, (00064) Fig. 19 is an enlarged sectional
vi ew shodousol he r g A8 is adectioral vidw slievingne ol ipyeagy yastsafithe e tmairg

mechani smis assenbl ed. (00065] Figs, 20A and 20B are schematic views,

respect i yehysshaus i, 48 mcmh@%@gxivgg&&&_r@%%eﬁggw&a%ﬁns ssahR.pf a flow

path structure a nefative pressure generatin anismin an ink’cartridge
accordi ng to@ﬁ(he@ﬁr ESﬁnt invention.. [00066] Figs. 21A and 21B are schematic
vi ews, r&3FREESVBY P€Howi ng a valve closed state and a val ve open state of
a flow path structure_in a negative pressure generating nmechanismin a

convent i 6P61] nk c&e AF ége. enjatasd aetiomsl yisw showingike gen siewhiRhitBe  enbodi nent s
of a flow path structure in the negative pressure generating nmechanismin
the i nk eegdtive grgesuae genediting ntechanhe iprweeliitd. i nvention. [00068] Fig. 23 is a
sectional view show ng anot her enbodi nent of the negative -13 9 MAR 2007

[00062] Fig. 17 is an exploded perspective view showing the assembly of an ink

cartridge according to another embodiment of the present invention, particularly showing

an opening side of a container main body.

[00063] Fig. 18 1s a sectional view showing a region of the container main body into

which a negative pressure generating mechanism is assembled,

[00064] Fig. 19 is an enlarged sectional view showing the region into which the

negative pressure generating mechanism is assembled.

[00065] Figs. 20A and 20B are schematic views, respectively showing a valve closed

state and a valve open state of a flow path structure a negative pressure generating

mechanism in an ink cartridge according to the present invention, .

[00066] Figs. 21A and 21B are schematic views, Tespectively showing a valve closed

state and a valve open state of a flow path structure in a negative pressure generating

mechanism in a conventional ink cartridge. |

[00067] Figs. 22A and 22B show other embodiments of a flow path structure in the

negative pressure generating mechanism in the ink cartridge according to the present

invention.

[00068] Fig. 23 is a sectional view showing another embodiment of the negative
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pressure generating nechanism [00069] Fig. 24 is a sectional vieM/sQngﬂgmn
an enbodi nent of a fluid flow controller for a recording head, which

enpl oys the principles of the present invention, DESCRI PTION OF THE
PREFERRED EMBCODI MENT [ 00070] Hereafter, the details of the present invention
wi |l be discussed with reference to the illustrated enbodi nents. [00071]
Fig. 1 and Fig. 2A are expl oded perspective views show ng an assenbly of an
ink cartridge according to an enbodi nent of the present invention, depicting

the front and reay. stri.ctures, respectively, Fig. 3 is a view showing a
sect | onalT P AEPHALNS BESBBF™ The ink cartridge is in part defined by a
frame menber 2 having openings | on both sides thereof, and |id nenbers 3

and 4 sdaPveR] t he TopeHiingsectional sepeshoivirgl an entbhdimienkofadhid floiy sontsollef or ned
with an ink supply port 5 at a |eading end side in an insértion direction,

e.g. at fara b@bbdup B4t REiEh bmplbl the @rRAFEN®MAe prifit indéntidppl y port according
to the present invention enconpasses a nmenber or an opening portion to
whi ch, or into which, a connection nenber,. such as a holl ow needl e or

pi pe, for detachaljpsERiae P —mji%%?gggrmm%ﬁge and a recording

head provided on a carriage, I's connecta I nser [00072] An ink

supply fl assa form r. 6, whi.ch i.s t of a negative pressure
generati[ﬁgﬁsqﬂruct %@e%r,i 9?%553?5#"1@%8?%@?%%@ %CEF%BF& of a portion of
the frane menber 2 facing the ink supply port 5 so that a portion of the

i nk suppkferdncete hadbstieted eobedimeptirenber 6 | ocated on one opening surface
side of the franme nenber 2 constitutes an opening portion 7. Opening
portion [fodEl]ar r argjged dnd Fixe 2iAneré bixploded perspedtivatieas siviilg at fikernbilit oBuppl y port
5. [00073] The ink supply flow passage form ng nenber 6 is substantially

903 RUP AR ot g ok s o1
and rear structures, respectively. Fig. 3 is a view showing a sectional structure thereof,
The ink cartridge is in part defined by a frame member 2 having openings 1 on both sides
thereof, and lid members 3 and 4 sealing the openings 1, respectively. The ink cartridge is
formed with an ink supply port 5 at a leading end side in an insertion direction, e.g. 2t a
bottorn surface in this embodiment, The ink supply port according to the present
invention encompasses a member or an opening portion to whick, or into which, a
connection member,. such as a hollow needle or pipe, for detachable connection between
the ink cartridge and a recording head provided on a carriage, is connectable or insertable.
[00072] An ink supply flow passage forming member 6, which is part of a negative
pressure generating structure 30 is integralty formed in the vicinity of a portion of the frame
member 2 facing the ink supply port 5 so that a portion of the ink supply flow passage
forming member 6 located on one opening surface side of the frame member 2 constitutes
an opening portion 7. Opening portion 7 is arranged to be in fluid communication with
the ink supply port 5.

[00073] The ink supply flow passage forming member 6 is substantially divided into
a valve member storing portion 8 for storing a substantially circular valve member (called
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al so as an elastic nenber) 20, and a flow passage portion 9 for fluid

comuni cation with the ink supply portion 5. A protruding portion | 1°H44RAY7
a first through-hole 10 serving as an ink outflow port is forned at a

center of the valve nmenber storing portion S, and a second through-hole 12
serving as an ink inflow port is forned at a position offset fromthe
protrudi ng portion 11. The fl ow passage portion 9 is formed with a third

t hrough-hole 13 serving as an ink inflow port for communication with a

front surface region of the valve nenber 20. g30074] As shown in Figs.

4A- C, t tedsofas eselastinmergbrrhd), end o lpy reswegepprion heydlurl cosuneriction withy

cylindrical straight-sided portion Sin an elastic nenber side, and a

funnel - shepRduRdy portion R t Agkrothldiigesortivl Valalinge\virnghalughgolelo stdingugh- hol e 10
inthe direction of ink flow as the ink noves toward the ink supply port 5.

Thi's T ungel sahaneh BRI hARkdR h3ABNL RLOIS AR opNBO GRS, the

strai ght portion t eln ow side o e tht ouéih- hol e 10
flares outwgrd. Thj ructure ensurges reliable,sealin t he straight
portion 5§°%25H°P%}ﬁb?s[§?%ﬁ€v¥‘ga§\ﬁ‘b‘é‘§é’é’g’é” ?‘5%‘?2‘fr5‘ﬁgét‘f8"5l’t?% ﬁ%ﬁtdr%%@ﬁt inthe
entire first through-hole 10 by the funnel -shaped portion R [000751 A
recess ppoetniding patiorns 1 ¥.orkhedlompassage phaicn 91ufophedawiab thisishfaugie-héla 1def i ni ng
the ink supply flow passage form ng nenber 6 so as to connect the first

t hr ough-sbeing a4 @n afk inﬂldw%n_m fdricahiniigicRidd Witina dnttsQriideeepibh bflthk Riteaigh- hol e 13
of the flow passage portion 9. A communication passage (hereafter, denoted

by refern(;e?]rgbl%r%mber I5'") is defined by sealing the recess portion 15 with a
covering film16. [00076) In the ink supply flow passage form ng nenber 6

thus co ted, ,th el astical Ly, def or mab val.ve. ne r, 20 is nmounted via
L bost LR et Ardevimd e SR R R B oA TRER B0 rmbar 201 <
provided with a thick portion 20a gl ong th? .circunference thereof, and

t hi ck pGPI?SF%HaIQO%Y]‘H‘ﬁ'b‘agsuﬁlgéﬁélfle%mm%§"f Heslarge meBber ot sl Ay - 15 9 MAR 2007

funnel-shaped portion R that flares outward moving along the through-hole 10 in the
direction of ink flow as the ink moves toward the ink supply port 5.  This funnel-shaped
portion R is continuous to and downstream of the straight portion §.  That is, the ink
outflow side of the through-hole 10 flares outward. This structure ensures reliable sealing
by the straight portion S, and lowers the flow passage resistance to fluid movement in the
entire first through-hole 10 by the funnel-shaped portion R.

[00075] A recess portion 15 is formed in a surface 14 of a wall surface 6a defining
the ink supply flow passage forming member 6 so as to connect the first through-hole 10 of
the protruding portion 11 to the third through-hole 13 of the flow passage portion9. A
communication passage (hereafter, denoted by reference number 15") is defined by sealing
the recess portion 15 with-a covering film 16.

[00076] In the ink supply flow passage forming member 6 thus constructed, the
elastically deformable valve member 20 is mounted via a position adjusting frame 21, as

shown in Fig, 4, The valve member 20 is provided with a thick porticn 20a along the

circumference thereof, and thick portion 20a has a planar surface facing the protruding
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portion 11, A spring 22 for adjusting a differential pressure TS positiuned
by a protrudlng portion 20b formed in the center of the valve nenber %QL%Q%m7
contacts the rear surface (back surface) of the valve nmenber 20. Further,
hol di ng nmenber 23 seals the outside of the ink supply flow passage fornlng
menber 6 in water-tight fashion froman ink storing region while permtting
communi cati on between the fl ow passage portion 9 and the back surface of

t he val ve nenber 20, Incidentally, in the depicted structure, the fit

bet ween the valve nenber 20 and the protruding portion 11 can be inproved

if th ki I |
e A e
or irregulari in the abutti rfac 00077 othls end, in order to
al | ow f oPORIGBKY gor?ﬂ’ﬁiili‘rb 'EP‘H’FF’kPétI "’é1 C{hEn FT feb poet # °9 and the

back surface of the valve nmenber 20, at |east one and possibly both, of
recess plmrtk arfacepotahelv@@anemter 261 nBefthien aaho}da@mﬂnbﬁfr Aireals the ostsjgelof f1 ow
passage form ng nenber 6 and the hol ding nenber 23 so as to face the flow

passage pRiAk %F@-ﬂov[ %Qghégfor Mehbe? S WRRF-tidl fhehidd B8 kARLsdRde of
pol ymer material, such as an elastonmer, which can be fornmed by |nj ection

nol di ng, ch_has el i val v s provi ded
W th ther%prn |‘;"\r41¥tg;1feré3 ]?‘\iqgnca%%n?ug{caﬁ 0‘%8&%’"8?% ﬂOJE a‘% O%égreggﬁtr}%g? %éclz(l ng the
protruding portion 11, i.e, at_a en ral port.ion thereof 0079] A film 24
i's j oi nethTEe o tha CHsE meber Par IRcidi g 1heésp1mﬂéﬁuw?@repﬁmﬂltgﬁ“teﬁréthpnk
supply flow passage form ng nenber 6 so as to cover the surface of the

hol di ng wavdueemBg 20znd tegabtrodieg patior ] ktaorbenmpioved ifole Batnggortims of ow passage
portion 9, thereby ensuring reliable sealing and separation fromthe ink

storing fheg émertPLOGRLe HiRt, sife tRITHOUIFAEite diREREADRM ABRVEe ntdlgo $Aeond
t hrough-hole 12 is fornmed to be of substantlally the sane size as the first

t hr ough- RN 4 t t s not so limted, and, as
shown i n @.%“g"g'ﬁ t he géfc‘gﬁgg% %@%SE'.‘R%%‘Y"?’% Slr‘rlg£E 16 9 MAR 2007

[00077] To this end, in order to allow for such communication between the flow

passage portion 9 and the back surface of the valve member 20, at least one, and possibly
both, of recess portions 92 and 23a are formed in a region of the ink supply flow passage
forming member € and the holding member 23 5o as to face the flow passage portion 9.
[00078] The valve metmber 20 is preferably made of polymer material, such as an
elastomer, which can be formed by injection molding, and which has elastic properties,
The valve member 20 is provided with the spring-receiving protruding portion 20b at a
region facing the protruding portion 11, i.e. at a central portion thereof.

[00079] A film 24 is joined or attached to 2 partition wall 6b which is part of the ink
supply flow passage forming member 6 so as to cover the surface of the holding member 23
and seal the valve stonng portion 8 and the flow passage portion 9, thereby ensuring
reliable sealing and separation from the ink storing regien.

[00080] In the embodiment described above, the second through-hole 12 is formed

to be of substantially the same size as the first through-hole 10.  However, the present

invention is not so limited, and, as shown in Fig, 2B, the second through-hole 12 may be
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replaced with a window 12" formed as a consequence of removing a greajgag 2007
portion of the wall surface 6a, |eaving behind enough material to provide a
portion that is not deforned due to a pressing force of the spring 22

bi asi ng the val ve nenber 20 and which portion can permt the formation of
the recess portion 15 serving as the communication passage. This

arrangenent thereby provides the sane effects as the structure previously
described. (00081] In this enbodi nent, when the ink cartridge is nounted to

a recordin apparatus, and. the pressure of the fluid at the ink supply port
5 side, ifSRIace Mat ﬁd@fﬁmﬁé@\%@'ﬂ?@a%“r‘&@e%“ﬁ ‘EftrﬁCWﬁY‘BﬁaigFﬁE‘q Borgre 8E@Fged from
the ink cartridge, is reduced through ink consunption by a recording head
or the | ivkd sutfive dzj lgeving prhesglsmoegh materisbtdf provdp apedips thad dyrot defodpedt he f1 ow
passage portion 15 fornmed by the recess portion 15 and the film 16 and a

cl osed Sﬂﬁé?oigﬁﬂir%dfo?de%ﬁﬂé%pﬁn?lmﬁiﬁﬁﬂgﬁh@Dﬁﬁ@ﬁ)icx!ﬂﬁemrﬂaamrpbhio%%aﬁ’ehi nd the
val ve nenber 20 communi cating therewith only via a fl ow passage forned by

e e P B S R BER RL, 20,

(the cl osed space 27 is open for fluid communication only via the passage
formed byrrergsmentctdereby,piovidenthe 3amg effssiray Bie stiuptufgrcdausly depesibed.t he  negati ve
pressure of the fluid in the ink supply port 5 does not reach a

pr edet er fid008d] val vin thistehbodiadent whemthe ink2@rtridgais aiouated s eadeotligt at e of t he
first through-hole 10 as it is subjected to the biasing force of the spring

22. 1 n adehdritQf an@ WRMHrédare g th il cat HRARE WpBlyRIRSSHEE | 8Ghemodl SO on the first
t hr ough- hol e 10 t hrough the communicati on passage 15 and so is applied to

the fr 0”H?%&Fe?&ere@g{i’fr?&fsvg)ﬁig\ﬁig%é%t%ghggm’ﬁém 2L in% Q%tr‘?c{gﬁ,gs g{dgééa%tongﬁwgh- hol e

10 is extrenely sral hat “force actin n nt surtace side
Che' back RFPPHEEPIEn 4 Saror e Headi o e THETBBr] ety BbefiohBesiges Sect| ona
view taken, in part, through the fl ow passage portion 9 -1 7 9 MAR 2007

portion 9, the flow passage portion 15' formed by the recess portion 15 and the film 16 and

a closed space (called also as a pressure operating compartment) 27 behind the valve

member 20 communicating therewith only via a flow passage formed by the recess portion

23ais also lowered, so that the reduced pressure acts on the surface which is also pressed

with a biasing force by the spring 22 (the closed space 27 is open for fluid communication

only via the passage formed by the recess portion 23a.) However, in the case where the

pcgative pressure of the fluid in the ink supply port 5 does not reach a predetermined valve,

the valye member 20 maintains a sealed state of the first through-hole 10 as it is subjected

to the biasing force of the spring 22. In addition, even through this negative pressure acts

also on the first through-hole 10 through the cornmunication passage 15' and so is applied

to the front surface side of the valve member 20, the area of the through-hole 10 13

extremely small, so that the fofce acting on the front surface side of the valve member is

negligible in comparison with the force applied to the back surface side of that valve

member,

[00082] Fig. 4C is a sectional view taken, in part, through the flow passage portion 9
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of the negative pressure generating structure 30. Wien the negative gmﬁﬁﬁg&ﬁ
is decreased so that the correspondi ngly-generated force is |l ess than the
force applied by the spring 22 and the inherent rigidity of the valve
menber 20, the negative pressure at the ink supply port 5 acts on the
pressure operating conpartnment 27 of the valve nenber 20, which is in
communi cation with the ink supply port through the recess portion 23a or 9a
(Fig. 4C). Accordingly, the valve nenber 20 experiences a sufficient force

fromthe pressur I r i % i : I,asi e of the
cpring 22 eirdedvs SeebB Rt e bR, IBV AL R DR RLAS, fref® D)
allowing ink in the ink, storing chanber, 17 to flow into, . the co ni cation
passage 19'thaithe ¢ofEesh "G pﬁgpselesﬁhe(ntthpgorpgap@h?ﬂ Qﬁ’tlgﬁswg owA in
Fig. 5A) and the first through-hole 10 of the protruding portion 11. The ink
flowi ng andtie inherentaipidity of altd wivepasisay 0, 15¢ ndgatvespressaretahthetitk sughplyhr ough- hol e
13 (depicted by arrow B in Fig. 5A) and the flow passage portion 9 into the

ink s Upplrgbnppﬁéts 8n (iﬂﬁ)?é%}?t%?}g?%ﬁﬁé Ed?ﬂﬁanﬁeﬁtnzhf&ﬂh?( Ve m%l{j&@ 38 withen i

predet er m ned quanti k f1"ows ‘into the ink supp port 5 1n this
fashion to_increase t ressure at..the hack surface of the valve nmenber 20,
t he changcé’"l”ﬁ’m‘iaﬁgn HFBS}%%P SWP;%%%WW%P JFB%EP?‘% ﬂégﬁ (\’fedgrglrgbé%'zo causes
the val ve nenber 20 to be elastically contacted with the protruding portion
11 under Adserdmzyithgyvaler membsr 20 gepasisnien g sufficientfagredipmsthapres e t hr ough- hol e
10 (Fig. 4A). [00084] Thereafter, this operation is repeated to supply ink

i nto the differestiil tigbdraavkd aguinstithe brading farceiofi thet speinp 22 snd seeis atpatdied froke suppl y
port side at the predeterm ned negative pressure. [00085] It should be

noted t hatke pithsdingPakidn ANFR 4BNelbwikg flkaNiHeakie stoRh@@RmbautaREloheatd ¥ i n
response to the consunption of 1nk fromthe ink supply port. This avoids

EBanegﬁ &Bgf%ﬁgm_@a{;&%&aﬁ%@%%ﬁ% AR ndRRLER ho RV BN ML PEY oS qal 1Y
in Fig. 5A) and the first through-hole 10 of the protruding portion 11.  The ink flowing
into the communication passage 15’ flows via the third through-hole 13 (depicted by arrow
B in Fig. 5A) and the flow passage portion 9 into the ink supply port 5 (depicted by arrow
Cin Fig, 5B).

[00083] When 2 predetermined quantity of ink flows into the ink supply port 5 in this
fashion to increase the pressure at the back surface of the valve member 20, the change in
the pressure differential across the valve member 20 canses the valve member 20 to be
elastically contacted with the protruding portion 11 under the biasing force of the spring 22,
and so seal the through-hole 10 (Fig. 4A).

[00084] Thereafier, this operation is repeated to supply ink into the recording head,
while maintaining the pressure at the ink supply port side at the predetermined negative
pressure.

[00085] It should be noted that this regulation of the ink flow takes place

automatically in response to the consumption of ink from the ink supply port.  This avoids

the need to have 2 dedicated external control system which periodically opens and closes

-]18-



the valve to regulate ink flow fromthe ink container to the ink supply

port, and so sinplifies and inproves the ink cartridge construction, [©00D853007
As shown in Fig. 6A the sealing side of the valve nmenber according to the
present invention is forned as the planar surface. This is in contrast to a
conventional valve nenber 40 as shown in Fig. 7, and in the present

invention there is no protruding portion 42 having a through-hole 41 in the
region that contacts a valve seat. By virtue of this structure, the valve

menber agcording to,the present . invention is.free frromwelds, i.e, grooves
(511 ts SHERATE R registesm RRT dipmh e e e e b e Loty Pord e ni et i on

mol di ng, and_ therefore this invention can increase the manufacturing yield
of accepsimplifees\eal vepioweiibe ik catodEsgPypstighether , since the regi on of the val ve
menber 20 that contacts the protruded portion | | can be forned to be as

wi de a pjoaogg] surf Acehoad INPRSEA| the s@uliag kide oftht giivenembdr adcordinptd thel at regi on
with the protruded portion is not a concern, and so the large flat region
can be rel] : t it Ry k i ti9n 11 serving
e o val b BElncR ELRRED ke GOPAT sEach |k An bR AR REES)
contrast, .as shown.in Figs. 8A_and .88, a convent.ional .val ve nenber 40

est abl i SHEE Taerg‘?eét‘@ as ﬁf’:%%‘? ‘Bﬁ?ﬁ' ﬂe“&rlﬁamf’ﬁ@t B HeSS F%p’f‘:’gg&‘éﬁ agai nst a
seal i ng nenber 44 under the elastic force of the spring 43, and as a
consequepretion #2 havhg apseughehoi Heth shanisgion Hiatisertedd @ yavd0T08 By viiuetdfe ot her

hand, since the negative pressure acting on the valve nenber 40 when the

val ve metietruéfird, sheopdnratenit@fradcofdinposhapreseneineentioh &ifrdetfronsweldpakat ed from
t he sealing nenber 44, the region 42a which has been elastically defornmed is

restore IaGH 5 ; : ce.d'
ey ool Sl e ) 4y 0 B et pRSg O GoRRRCE.
r esi stant t he. the thr lélgsh hol e 41

i s for neggrj[eﬁo&%818%%¥%%E%?%%éfcﬂﬁ&gh%gr¥vﬁ%§unng ymflcii § acge%?gble valve meni
[00087) Further, since the region of the valve member 20 that contacts the protruded
portion 11 can be formed to be as wide a planar surface as possible, precise alignment of a
small flat region with the protruded portion is not a concern, and so the Jarge flat region
can be reliably and closely contacted with the protruding portion 11 serving as a valve seat,
to thereby provide a high sealing force,

[0008%] In contrast, as shown in Figs. 8A and 8B, a conventional valve member 40
establishes a state in which the protruding portion 42 is forced against a sealing member 44
under the elastic force of the spring 43, and as a consequence, is collapsed and deformed
elastically.

[00089)] On the other hand, since the negative pressure acting on the valve member
40 when the valve member 40 is opened remains constant, even when it is separated from
the sealing member 44, the region 422 which has been elastically deformed is restored to
the original state to make a flow passage clearance L' extremely small, resulting in the

problem of a large flow passage resistance,

[00090] Moreover, in view of the fact that the through-hole 41 is formed through the
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val ve nenber 40 nmade of elastically defornmable material, it is necessary to
make the area of the sealing nmenber 44 large in order to accommpdat e SMAR 2007
positional shift of the through-hole 41 due to deflection of the valve
menber 40 or the like. This causes a further problemin that there is

i ncreased fl ow resistance because the narrow cl earance region in the
vicinity of the through-hole 41 is inevitably long, [00091] In contrast,
according to the present invention, since the sealing side of the valve
menber 20 is formed as the planar surface, no such restoration is caused

even if theve Mahdee 40paBEHS 2titBly deforhitidimbteridl Heisaeidianato Peisd the arcly t he
action of the negative pressure, and so a |large clearance L can be

mai nt ai ne rthe ' i P : A forns the ink
fl ow pass%‘&gé:%ﬁb?%éu{'%gq\%aT%Je]i%é%dee?l%s%%%?ﬂggﬁggé&fl%r%rsehéﬁ\? Eﬁ%ugh the valve
menber storing portion, ich is preferably nade of a nmaterial nore rigid
than t he th{ﬁ&‘lggélo}?éﬂt?@fz 1o mctmndtfﬁw% msgber dhorithe L%Fn HUEBE t o be as
smal | as possible while still ensuring a |arge flow passage between the
val ve nenheherd@otden irt thet therel isfiacrezsed floweesistancobeghish dhenat@wheeanuse of its
rigidity. Accordingly, it is possible to reduce the flow resistance in the

vicinity @éiohﬁl’?‘thﬁb’foﬁﬂ?@fﬂl@k}ﬁ“o_ hd1ODDR evieably REg eMbodi ment  descri bed above,
the surface to be contacted with the valve seat is fornmed as the pl anar

surface. rnati yel S i ] rotruding: t] 28 may be
o mad i OhogHIa f e e \?ﬁ%mg}é’fe@gsﬁé‘ﬁﬁ‘é%ﬁ%gas 5 il sqding3e QB 1° Sor 1
provi des the sa beneficial effects as already discussed in connection with
the pl anawTvesruﬁm 20 5 Tprgeras e glagar § %PBP‘?%J%%‘@{%‘E)‘HPF&VFE@SV% thee |

di mensi oned and tapered so as to  enter into the through-hole 10 of the

pr ot r udi rglysongriten2d isiretumed tq the origmalpostuteriyrthe ecioe of thegegativegetsge, [ 00093]

In the enbodi nent descri bed above, the valve nmenber and the frane nenber

ar e constindGtadargscletiramdedt @n e madkanedHOREeE,, sich ey firgythidaghbbrEd, as a -20 9
MAR 2007

which forms the ink flow passage during the valve open state, can be formed through the

valve member storing portion, which is preferably made of 2 material more nigid than the
valve member, the protruding portion 11 can be formed to be as small as possible while still
ensuring a large flow passage between the valve member 20 and the end face of the
through-hole 10 because of its rigidity. Accordingly, it is possible to reduce the flow
resistance in the vicinity of the through-hole 10.

[00052) In the embodiment described above, the surface to be contacted with the
valve seat is formed as the planar surface.  Alternatively, as shown in Fig. 6B, a protruding
portion 28 may be formed with a configuration which does not generate welds, and which
still provides the same beneficial effects as already discussed in connection with the planar
surface. In this case, the protruding portion 28 may be dimensioned and tapered so asto
enter into the through-hole 10 of the protnuding portion 11 when the two components are
urged together.

(00093] In the embodiment described above, the valve member and the frame

member are constructed as discrete members. However, they may be formed as a

20-



one- pi ece nenber through coinjection nolding with respective appropriate
materials. [00094] In the enbodi ment described above, the wall defini mg1#R&%07
region where the negative pressure generating nmechanismis installed is
formed to be integral with the menber defining the ink storing region.
Alternatively, as shown in Fig. 9, the nmenber defining the region where the
negati ve pressure generating nmechanismis installed my be constructed as a
di screte nmenber 31, which is inserted into an upstream side openi ng Sa of

t he i nk suppl or 00095] Next ., .anot her enbodi ment  of 1he present

i nvent i ofi"% ch?{e %gm{ﬂ?rgéﬁ?g’%}éﬁ‘?mlhftw&%ﬁhn %&E;esggt&vga%owéwﬁg%fs ront and rear
structures of an ink cartridge with an opening closure nenber renoved.

Fi gs. 14[G0§94F sholn theemabodmert dssenbehaliore Tb?%’élgdl‘?f@mgg}bh@@mﬂiwfméhani sm
that is seen in cross-section. Wth reference nowto Fig. 10, the interior

of a conhedaNeE pABdufe BREM1iBYmEHARIsds ARkallddks Rirped@ebd ig@ERhwith theer tical Iy
divided by a wall 52 extending substantially in a horizontal direction,

and, nor f fal - - N i | side of the
vl 52 ePELACER Yk BELAEAAG, SRendfiol sk SRR Y BObknBl ol e rber S8
and a spri 53 are storedq in the ink supply port, 51, .so t in the state

Sher o hEShE Ba FEEF s GemBeR i aiEss HOBH A PEUBRET G TSELa BEUS rmi - body.
the val ve nmenber 54 is kept in elastic contact with the fixing nenber 55 by

t he spri pepsBBacted os sdiatreeghembet dbevhithes instrtedipplap upgreamzide qpewo® 73 ofthe | ower

region below the wall 52 is formed with a first ink storage chanber 56, and
t he uppetheriggsupplyalenve the wall 52 is defined by a frame 59 having the wall
52 as a bottomsurface, and that is separated froma wall 57 of the

cont ai ne;oo@én bogytSthober @nsbm&ggbmfﬁ%s_@ﬁt%&mwn Gfﬂﬂﬁtcﬂﬁbise&o forman

at nosphefe comuni cati on passage e interiror region of the frame 59 is

further divided by_a wertical wallc 60, f its b it
communt cBIPEH port FRba0 104° Bl Beae Rkl i Bhisa b FrBRAEREEHR & i gt 2a

9 MAR 2007 . . .
opening closure member removed, Figs. 14 to 16 show details of a negative pressure

generating mechanism that is seen in cross-section.  With reference now to Fig. 10, the
interior of a container main body 50 forming an ink storage region is vertically divided by a
wall 52 extending substantially in a horizontal direction, and, more specifically, extending
50 that an ink supply port 51 side of the wall 52 is located slightly downward. A valve
member 54, a fixing member 55 and a spring 53 are stored in the ink supply port 51, so that
in the state where the ink cartridge is not mounted upon a recording apparatus main body,
the valve member 54 is kept in elastic contact with the fixing member 55 by the spring 53
to sealingly close the ink supply port 51.

[00097} The lower region below the wall 52 is formed with a first ink storage
chamber 56, and the upper region above the wall 52 is defined by a frame 59 having the
wall 52 as a bottom surface, and that is separated from a wall 57 of the container main
body 50 by a clearance, preferably constant, to form an atmosphere communication passage
S8, The interior region of the frame 59 is further divided by a vertical wall 60 formed at

its bottom with a communication port 602, so that one of the divided regions (i.e. a right
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side region in the drawing) serves as a second ink storage chamber 6%, aRd,-
the other region serves as the third ink storage chanber 62. [00098] AF
suction fl ow passage 63 is forned in a regi on opposing the first ink

storage chanber 56 so as to connect the second ink storage chanber 61 and a
bottom surface 50a of the container main body 50. The suction flow passage
63 is constructed by formng a recessed portion 64 (Fig. 11) in the front
surface of the container mai n body 50 and. sealing this recessed portion 64

with an aiy aIef detail.
[ 00099] Isﬁietr?f'é IHI e %rRr’%s j8 c°%n£§%‘q§3§ acﬁglgbék%i ndthef’ﬁg‘eﬁ% gésage
formng nenber 67 |s constructed by form ng an annul ar frarre wal |l 65 flush
with the seivesas thothind ik sterape eembest% f ace 66 dividing the interior of the
annular frame wall into front and rear sides. A vertical wall 68 is forned
bet ween tbmokpwer posutiicnliow piskepefcd anformel ih aGégiameppobiag wied firstizk to define a
fourth ink storage chanber 69. A recessed portion 68a for comrunication is

forned i@boté%hﬁﬂﬁg eﬁ@?&%b ccthed: e @Ink ifiGohQ0GAARE O RAltiddopn wall 70 is

provi ded ourth 1nk storage chanber 69 and the frame portion 59

to forman_ink fl sae?l passage
75 communreaiesse of rRPRERR A bady Tac ARE Pk PoPaSasnt S sermiel Phody a0
via-a through-hole 72 that can serves as a filter chanber, if desired.
[000101] famméng hicoerget pratien ¢ (Hig 1dpmithreions gurdecaaf thezantawat MEadedy S th t he
wal |l 70 such that the through-hole 72 conmmuni cates with the upper end of
the ink fahdveafimsihizgeceided portionsbarademssirdmpentestdafiid 04, Thbe ddsedheghatbol e 72
al so communi cates via a preferably tear-drop-shaped recessed portion 74

f or med |rh$,13§telfaé@m_ surface side, and a conmunication port 73b with the
interior the frame wall 65. [000102] As shown in Fig. 11, the | ower

portion ?60596? Ik Ssepl it SH0r B8 e 62, 2R i sm agxgéassagc forming
member 67 is constructed by forming an annular frame wall 65 flush with the frame 59, and
a planar surface 66 diviriing the interior of the ennular frame wall into front and rear sides,
A vertical wall 68 is formed between the lower portion of the frame wall 65 and the wall 52
to define a fourth ink storage chamber 69. A recessed portion 68a for communication is
formed in the lower portion of the wall 68.
[000100] A partition wall 70 is provided between the fourth ink storage chamber 69
and the frame portion 59 to form an ink flow passage 71. The upper portion of the ink
flow passage 71 communicates with the front surface side of the container main body 50
via a throogh-hole 72 that can serves as a filter chamber, if desired,
[000101] The through-hole 72 is defined by 2 wall 73 continuous with the wall 70
such that the through-hole 72 communicates with the upper end of the ink flow passage 71
via a recessed portion 73a.  The through-hole 72 also communicates via a preferably
tear-drop-shaped recessed portion 74 formed in the front surface side, and a

communication port 73b with the intenor of the frame wall 65.

[000102] As shown in Fig. 11, the lower portion of the ink supply flow passage
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form ng menber 67 is connected to the ink supply port 51 via a flow pag3Ia96s7
constructed froma recessed portion 86 fornmed in the surface of the

contai ner main body 50 and an air inperneable film 104 sealing this
recessed portion 86. The ink supply flow passage form ng nenber 67 has the
pl anar surface 66 and an annular wall 80 that are |located in the front
surface side of the container main body 50 and that are opposite fromthe
ink storage region, to thereby define a val ve nenber storage portion 81.

The pl anar surfacge .is formed to have at jts approxi mate center a
pr ot rudi%@“ﬁi&ﬂ@%’ﬁr gg”ﬁé’%%%ﬁh‘ﬁ‘%ﬁ%ﬁ(ﬂ% %‘2".’“%‘@ Pﬁ’fséﬂ?f’a?oné‘i‘j‘r"'ft%{%e 66 is
al so forned, at offset positions fromthe protruding portion 83, wth a

conmmuni cidm aneqeasesd poet G55 Cclonmedin dlat surfecewifthe ¢ontrirfer onin tody flerd of 2it he val ve
menber 84. The through-hole 82, in a manner simlar to that shown in Fig.

4A, 1S aReshdaeimd 104 sl gﬁ ?ég%sg?ﬂo)‘ti&lyﬂd_nebhl:?rﬁ('suﬁﬁl?ﬂb@"ﬁass‘agéti on S

| ocated on the elastic ne , and a funnel -shaped portron Rthat is

gradual l y_enl arged_jAa,t j.rection of j flow ' pply port
3" and AR Aen sy iBe S 08 i Bl el B i Gt B T o S
(that is, the ink, outflow side of .the through-hole 82 flares, outward),

wher eby Tont sanfacstsids of dhe cqn&*@ﬁw&agw erwet'ﬂ@tt%Parﬂsrtﬁoﬁ?mitwnk,ﬂwﬂ e the

fl ow passage resistance in the entire through-hole 82 is reduced by the

f unnel - stegipedopbertiyodefRe a[vale tR8berstoragegivadorplr t iTive pRTan ssrfhoréfed in the
vicinity of the Iower end of the wall 80, which is connected to the

r ecessediohféd todiave st ivdppRaine . daneuairthobidOysich § Mavingle thﬁﬁﬁﬁlh}élem! t 51. The

depth of this notched portion 87 is chosen so that the notched portion 87

conmuni ¢ s,.0n/ ' r i hg v : when t he
val ve rre?%%rp lapg iyusrmlc %E?%ﬁ?%ﬁgﬂ%%éﬁ%§§oggog%@n% _cipgét%llﬁdé&f@iﬁg%gﬁf ace side
LR S v Vi TERE IR Goa P R B A BAE B SHEscF &L LES@Npor 1 on 86

whi |l e escaping fromthe conmuni cati on passage 85 and al so partitions a
space frromlrerqg%uﬁhwﬁmghghql'eg%aw mawnef $ieplat thdhad shoven indig dntsct ed - 23 9 MAR

2007 constructed by a substantially cylindrical straight portion S located on the elastic member
side, and a funnel-shaped portion R that is gradually enlarged in the direction of ink flow
toward the ink supply port 51 and which is continuous to and downstream of the straight
portion S (that is, the ink outflow side of the through-hole 82 flares outward), whereby a
relizble seal is ensured by the straight portion S, while the flow passage resistance in the
entire through-hole 82 is reduced by the ﬁmnel-shéped portion R,

[000103] A notched portion 87 is formed in the vicinity of the lower end of the wall
80, which is connected to the recessed portion 86 extending downwardly toward the ink
supply port 51.  The depth of this notched portion 87 is chosen so that the notched
portion 87 communicates only with a back surface side of the valve member 84 when the
valve member 84 is installed. A wall 88 is formed in the rear surface side opposing the
through-hole 82, i.¢. in the upper ink storage region, and this wall which extends toward

the upper end of the recessed portion 86 while escaping from the communication passage

85 and also partitions a space from the surrounding region, so that the space is connected
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via through-hole 89 at a | ower end of the wall 88 to the upper end region of
the recessed portion 86. [000104] The front surface of the contai ner HBIAR 2007
body 50 is fornmed with a narrow groove 90 that nmeanders to increase the

fl ow passage resistance as nuch as possible, a w de groove 91 around the
narrow groove 90, and a rectangul ar recessed portion 92 |ocated in a region
opposi ng the second ink storage chanber 61. A frame portion 93 is fornmed in
the rectangul ar recessed portion 92 at a location slightly |lower than an
opening edge of the recessed portion 92, and ribs 94 are forned inside the
frame porkitbroughtis Beat 2 depuaread etthomell B8 tmihanpperend regioni ofkherreprskddent ai r
pernmeable film95 is stretched over and adhered to the frame portion 93 to
define agoﬁ%ﬁquhere communi cati on chanber, [000105] As seen in Figs. 12
and 13, t hrough-hole 96 is forned in the bottom surface of the recessed
portion co igcate wth S| reqi i.t.honed by a wall 97
formed i E(?Otoh6e)4]i nm F%ﬁ—m&tfsu\ﬁ‘ﬁ% g eceocr?ﬁaﬁﬁimg]t%%ro a%‘(é@'%r@%grv&l 7 15 ot her end
of the region 98 communicates via a through-hole 99 forned in the region
98, a gr &opae 2Bthat meapaess fodngrerde the oy ReseeatsEsiBRceasauch At BOSIBIC, Ami n body 50,
and a through-hole 99a with a valve storage chanber 101 containing therein
an at nos phiergrocenhiuarbeat the narvew gewotOB0, ahde rectqpewisr ebasedtfoetionde cartri dge is
nounted on a recordi ng apparatus. The surface side region of the recessed
porti on R2x tha F@KRESIpolifg (HeQecdhd inkQfFBRhEmbdrldM 92 faiPsr wi th one
end 90a of the nggroaﬁgrog%e 90. [000106] The val ve storage %€$f§on 81 of

t he cont @i nep . ngi i I . er_simlar to that for

t he aforgz'r%'ﬁ Imgﬁggccg%%é@?%g%s? eﬁ@%’@%ﬁ%ﬁ%‘*@%‘hﬁ@@ g’r‘?’ W PRAEPEIEL. As shown
in Fig. 1], the val ve, nenber,_ 84 and the_spring 102 are installed in like

{ ashi on, <85 o TESRSCHRTIRE 6% NG M outes RA0h e S APRIAGE 10B8d ¢ he [ | m

104 is attached to cover the front surface of the container main body 50 in
t he sanesenafptedins frop ampthasr Ap@k-repellent air permeable film 95 is stretched over and

adhered to the frame portion 93 to define an atmosphere communication chamber,
[000105] As seen in Figs. 12 and 13, a through-hole 96 is formed in the bottom
surface of the recessed portion 92 to communicate with a slender region 98 partitioned by a
wall 97 formed in the interior of the second ink storage chamber 61. The other end of the
region 98 communicates via 2 through-hole 99 formed in the region 98, a groove 108
formed in the front surface of the container main body 50, and a through-hole 99a with a
valve storage chamber 101 containing therein an atmosphere communication valve 100 that
opens when the ink cartridge is mounted on a recording apparatus, The surface side
region of the recessed portion 92 with respect to the air permeable film 95 communicates
with one end 90z of the narrow groove 90.

[000106] The valve storage portion 81 of the container main body 50 is constructed in
a manner similar to that for the aforementioned embodiment discussed in connection with
Fig. 1. As shown in Fig. 11, the valve member 84 and the spring 102 are installed in like
fashion, the holding member 103 is mounted in the same manner, and the film 104 is

attached to cover the front surface of the container main body 50 in the same way., The
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hol di ng nmenber 103 is formed with a groove 105 comruni cating with the

not ched portion 87, and fl ow passages 106 and 107 commruni cating with { LR 2007
back surface of the valve nenber 84. [000107] Consequently, the recessed
portions 74, 86 and 105 together with the film 104 formthe ink flow
passage, and the narrow grooves 90 and 91 and the recessed portion 92 and
108 together with the filmformthe capillary and the atnosphere

comuni cati on passage. [000108] At the opening side of the container main

body 50, eni ngs t upper orti i nk st.or.age.chanbers ,61.. 67 and 69
and the hB%EWiIﬂﬂ%éﬁ%%é&fe’m&g‘ﬁ%T %OPV% ﬁ%rgrﬁlﬂgcmf‘g?”ffﬁﬁge ’F‘fﬁ%"grpc’g’?nare seal ed
by a film 110 to separate these regions fromthe | ower ortion ink storage
chanber 83pardrftdt prssarembapns W comminicetans with g declgrirfse: of thpstleafter, the lid
menber 111 is sealingly attached to the container main body 50 to conplete
t he | owedenjper §4.0n i nk storage chanber 56. [000109] In addition, as shown in
Figs. 10 and 11, reference nuneral 120 in the draw ngs designates an

Cdentifi . - : o i f he ink
I dent| Z_E,fobtlb pI ?‘g?seeﬁggr{ﬂr}{' &e?&c&ﬂ?o@%ﬁ%’%‘%%& ?W@ﬁ%b%ﬂﬁ tHagi T  the In

cartrid and re Urer a esi giates a neffory device that stores

ink infqQrmation, c, therein,,and which is _no ed,i,n a recessed portion
195 of AHbIEPAINGI PIReL B TR VIR IE b 4P e R GRS
constructed is mounted on an ink supply needle communicating with a

recor di Ag ahdaeR toghidex with therfdmiberm Ha capillarp urdithp atrkespbate bymiheicition  suppl y
needl e agai nst the biasing force exerted by the spring 53, to thereby open
the inkpag ly port 51. In this state, as the pressure in the ink supply
port 51 is lowered as a consequence of ink consunption by the recording

head as rado;6f)f ect 3y uﬁecc%%ggage mecoﬁtssﬁerﬁﬁgus@ﬁsed?%lﬁﬁn&gs%ﬁ%t%ﬁ%nzt he flow

passage forned by the rece d portion 86 and t 007

portion ink storage chambers 61, 67 and 69 and the opening of the ink supply flow passage
forming member 67 are sealed by a film 110 to separate these regions from the lower
portion ink storage chamber 56 and the atmosphere communication passage 58.
Thereafter, the lid member 111 1s sealingly attached to the container main body 50 to
complete the lower portion ink storage chamber 56.

[000109] In addition, as shown in Figs. 10 and 11, reference numeral 120 in the
drawings designates an identification piece that 1s used to prevent erronecus mounting of
the ink cartridge, and reference numeral 121 designates a memory device that stores ink
information, etc. therein, and which is mounted in a recessed portion 122 of the container
main body.

[000110] When the ink cartridge thus constructed is mounted on an ink supply needle
communicating with a recording head, the valve member 54 is moved backward by the ink
supply needle against the biasing force exerted by the spring 53, to thereby open the ink
supply port 51, In this state, as the pressure in the ink supply port 51 is lowered a5 a
consequence of ink consumption by the recording head as it effects recording, etc., the

reduced pressure acts on the flow passage formed by the recessed portion 86 and the film
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104 and on the back surface of the valve nmenber 84 via the notched portion
87, i.e. on the surface where the val ve nmenber 84 receives the pressi fi§TAR 2007
force of the spring 102. If the pressure in the ink supply port 51 is not
reduced to |l ess than a predeterm ned value sufficient to nove the valve
menber 84, the valve nenber 84 remains pressed in elastic contact against
the protruding portion 83 by the biasing force exerted by the spring 102 to

t hereby keep cl osed the through-hole 82. Therefore, ink does not flow from
the ink ;& B{daoglechg E&mﬁﬁ geooftlﬂ%alg;%lﬁzeﬁ%gpély viR Helnovehed ég 1 ;IJB%‘,]i e\!\gﬁﬂxet he
pressure in the in supp?y port I.€. In a f1om1p Ssage of "'the nenber or
openi ng portion to which or, into which the.connection nenber, ch as the
hol | ow nBEREEW ?‘%b“p@lvefré‘i"mhféts%&?&ﬁ?ség%BWFI%'E& % ob Ee e ¢ e iIﬁ €cartridge
and the recording head provided on the carriage is connected or inserted)

i s reducpdssue itftiee inpisggdt parh$ hiedovatiured 4 less thoms prydesemmned vabent | nued i nk
consunption by the recording head, the pressure acting on the back surface

of the valfiGeeRBVe 8f Wiva rehBerd 40YHRANE 2@MbASE4 @RS gﬂggbdaxb@mgicbecones
sufficient to overconme the force exerted by spring 102, and therefore the

val ve ne r 1SS rat ed fromng.th . [ i.on .83, equently,

i nk rovx‘fsrg?1 ar%rét‘rﬁgthg rr%ﬂ%#n ".":5"#@83? ?ggél{s%%%#%% ég‘ggdﬁ‘@’g@%gprﬁ‘éﬁ&zi% t he val ve
menber 84 and the planar surface 66 _so that the ink flows fromthe

t hr ough- feteay B‘?P\ﬁl%e@ﬁ@tb@%}abée 82.or Hhsgelesp, ik dossgb dewdTgmptheii®lh 88 and t he
film 110, the through-hole 89, the flow passage forned between the recessed
porti on B6ragachantber fo theninkGdpplapatt fhe i nk supply port 51 into the recording
head of the recordi ng apparatus. [000112] Wen the pressure on the back

surface pbothe valwheimeBasksuddinithe ink SliRRsRs 5PE.edinladiow pastge af eedet er mi ned
anount of ink flowing into the back surface side of the valve nenber 84,

the valv j i 1 radgdi ng portion
83 by {Re Ty o R T o L e B o hol e 62, o

ther eby hl%lllg%kncgé]g or %ge,gfo%%ac%gbqg connection between the ink cartridge and the

recording head provided on the carrage is connected or inserted) is reduced to the
predetermined value as a consequence of continued ink consumption by the recording head,
thé pressure acting on the back surface of the valve member 84 via the flow passage as
described above becomes sufficient to overcome the force exerted by spring 102, and
therefore the valve member 84 is separated from the protruding portion 83, Consequently,
ink flows from the communication passages 85 into a region between the valve member 84
and the planar surface 66 so that the ink flows from the through-hole 82 via the passage
formed by the recessed portion 88 and the film 110, the through-hole 89, the flow passage
formed between the recessed portion 86 and the film 104, and the ink supply port 51 into
the recording head of the recording apparatus.

[000112) When the pressure on the back surface of the valve member 84 is increased
as aresult of a pred.etermined amount of ink flowing into the back surface ;:ide of the valve

member 84, the valve member 84 is again vrged into contact with the protruding portion 83

by the biasing force of the spring 102 to close the through-hole 82, to thereby block the
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fl ow passage. Accordingly, it is possible to maintain the liquid in thgak M7
supply port 51 at a negative pressure sufficient to prevent ink | eakage from
the recording head, while enabling supply of ink to the recordi ng head.
[000113] As ink is consuned, the ink in the fourth ink storage chanber 69
flows via the flow passage 71 and the through-hole 72 into the front
surface side of the valve nenber 84. Further, since the only the first ink
storage. chanber 56 is opened to the atnosphere, ink in the third ink

st orage chanmber 62,fl 0 into the.,fourth ink storage chanber 69.via the

r ecessed SoPETEH 6§§°°§$¥Iﬁé¥’is Hﬁsﬁ%e@l{@a@ G??unhimgfeoﬂﬂgﬁ‘épp@h%ﬁg %69 is
consuned, and ink in the second ink storage chanber 59 flows into-the third
i nk st orangEatisIatrsyre sAlvient o peeventaplelsalage Famtthorecauingahead, whilen the third ink
storage chanmber 62 is consuned. Ink in the first ink storage chanber 56

fl ows i rheblingeuste offidk ioke sécordhgehaabanber 61 via the suction flow passage
63 as ink in the second ink storage chanber 61 is consuned. Therefore, the

e secon ' _ | e 1
most UPShRAT] i daliflss SLANAYE AORRNCES (A RECRDE LRklve BIRbYEd Car | T er, 50

st drage onsuned first, then ink in

t he second,i nk stor,age,chanmber. .61 J.s consuned, .and. so.gn. [000114] Fig. 17
shows ahbtfiy p%ﬁﬁfﬁfdﬁr?é’ﬂtth‘? r%ﬁbé‘ﬁﬂétiﬁémioﬁ% fi%{‘ﬂ)é‘é'ffﬁ? sige Oif(ﬁt‘ va FHFE‘#Q]nti oned

ink cartridge is increased. The container main body 50' of this enbodinent
has t he 8¢amfughar snagiike erdy thadirs ovk worage chamber 3508l9ped & theltmesbberanent i oned
enbodi mrent wth the exception that the width Wof the container main body

50' is nmdia thd thirgéik stéragddikmbers? Bovesonmeahefentk ikl stdrhgeschandlef §5cds then, si nce
the height of the partition wall 65 of the ink supply flow passage form ng

menber Gdcedichifpehifonfosam thRatk iRthd B38rth RPeoreR chadberleiid éhrsinhéd 33Pinks used to
seal the opening portion of the partition wall 65 of the ink supply flow

passage ;f glTL0Gg W%gEGZhamngSQgﬂmt%qgg third ink storage chamber 62 via the

recessed portion 60a as ink in the third ink storage chamber 62 is consumed. Ink in the
first ink storage chamber 56 flows into the second ink storage chamber 61 via the suction
flow passage 63 as ink in the second ink storage chamber 61 is consumed. Therefore, the
most upstream side ink storage chambers are sequentially emptied earlier, so that ink in the
first ink storage chamber 56 is consumed first, then ink in the second ink storage chamber
61 is consumed, and so on.

[000114] Fig. 17 shows another embodiment in which the ink capacity of the
aforementioned ink cartridge is increased, The container main body 50' of this
embodiment has the same structure as the contatner main body 50 of the aforementioned
embodiment with the exception that the width W of the container main body 50' is made
larger.

[000115] | As a consequence of this modification, since the height of thf;: partition wall
65 of the ink supply flow passage forming member 67 differs from that of the frame 59", 2

third film 130 is used to seal the opening portion of the partition wall 65 of the ink supply

flow passage forming member 67.
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[ 000116] In the enbodi nent shown in Figs. 10 to 16, the front surfachQLREmﬁ
protrudi ng portion 83 of the ink supply flow passage form ng nenber I's
several tinmes as large as the dianeter of the through-hole 82. As shown in
Fig. 18 and 19, the through-hole 82' and the protrudi ng portion 83 my be
each formed with a conical shape, when seen in section, to decrease the

fl ow passage resistance by the enlarging dianeter of the through-hole 82

as well as to increase a flow passage regi on between the val ve nenber 84

and a valdacfa) | MleesbadiBLinkndin HﬁgsE %%%?%&#%&?ﬁe%@tﬁehereby further

decr ease fl ow passage resistance. Xt e operation of the
negative pressure generating structure of the.ink artridge as descri bed
previ ousPSPt’\'}dﬁ‘t“ﬁ pPB?Oé‘;égrPgég‘etl k gy _gquvépatsgjagféong mB@gTrtﬁtlﬁﬁgeraﬁérﬂﬁsaéed wit h.
reference to Figs. 20A and 20B, which are schematic di agrans depicting

addi t i onkrge sithpdiametetofshe throughehdlsBZac dorshewt in kgt 18 anddSpthesent i nventi on.
Figs. 20A and 20B are schenmatic diagrans respectively showi ng a val ve

closed sfiabighande £ Y 4 pARAMINR RIrGorist Ray bd\euchAFeIRel \WathA RSRMIBag@eNer ati ng
structure sinplified. For clarity in explanation and in correspondence wth

the structure of the aforenentioned n t L\ Sur nerat i structure,
the samere SeRin st deiveny b8 BY PR e BN N S PR SR b Wt ¢ b
embodi ment shown in Fig. 10 to 16. [000118] In the valve closed state shown
in Fig. PeAbropghsholsByesmetisero Bareaiesdior pastse FeFLRY a1 the WVe TREPEE ponse to
the biasing force applied thereto by the spring 102, and so the flow of ink
f r om t he84 atd TialirBsy' ind3e viginith ef thelthrougiphale PBrto therety fovhedecrasete s state, as
when the ink is consunmed by the recording head, the pressure in the ink
supply péw padsee: fesistagel r espondi ngly reduced, so that the thus reduced
pressure acts on the valve nenber 84 via the comunication passage 87 and

: E: f/;f’v RRFPAIC gxgen,[tgggé&?N&AoRgJ cgro%é;ﬁe%am&kﬁ%%nerw}% PGk AGE S de of
cartridge as described previously with reference to Figs. 10 to 16 will be further discussed
with.reference 10 Figs. 20A and 20B, which are schematic diagrams depicting additional
stmplified structure in accordance with the present invention. Figs. 20A and 20B are
schematic diagrams respectively showing a valve closed state and a valve open state with
the negative pressure generating structure simplified. For clarity in explanation and in
correspondence with the structure of the aforementioned negative pressure generating
structure, the same reference numerals are used as were employed in connection with the
embodiment shown in Fig. 10 to 16.

[000118] In the valve closed state shown in Fig. 204, the valve member 84 closes the
through-hole 82 in response to the biasing force applied thereto by the spring 102, and so
the flow of ink from the ink chamber 62 to the ink supply port is blocked. In this state, as
when the ink is consumed by the recording head, the pressure in the ink supply port side is
correspondgly reduced, so that the thus reduced pressure acts on the vaive member 84 via

the communication passage 87 and the flow passage 88,

[000119] In this erbodiment, the back surface side of the valve member 84
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comuni cating with the conmuni cati on passage 87 faces a conpart nent 133{that
is |located between the val ve nenber 84 and the conmuni cati on passage AR
which conpartnent 109 is open for fluid communication to an exterior only
via the communication passage 87. That is, the conpartnent 109 serves as
the pressure operating conpartnent for transmtting the pressure change of
the ink supply port to the back surface of the valve nenber 84. [000120]
Accordi ngly, the back surface of the valve nenber 84 receives the reduced

pressure of the.ink,s I ort. side ov, an open_w d a, . while the other
(front) “CHPFREEnss Tﬁ’g Q?/‘éﬁ“\glgcaﬁ@ﬁlﬁésrsa%ﬁﬁ;%%%iavcg’gn p?xﬁ@ﬂ?qe@g?g& Bporessure of the
i nk supf)ly port side at a |limted area only via the gpening 82. For this
r eason, lagated betvase thei vafve merder $hang; thecosempymetion presagsr¥sad Mdidhecei vi ng ar eas
on the front and back surfaces of the valve nenber 84, a force is exerted

in a di egapirofcrsQ0RE dpen 9 fvidedmnivatater forg ex@Zor dMiematiee pressure at the
ink supply port side is reduced below a pressure set by the spring 102, the

val ve -84 | at r@m i i RE i as shown in

Fi g. 28%@12&31%3# nt%ﬁses'ﬁg%g{ii n@qg% mg]cv\%%é egy&t E%W%eﬁ%si n{h{t gégfl'ﬁg storing chanber
62 flows via the communi cati on .passage S5 .and he.fl ow.passa 88 into the
recor di H%ﬁrﬁ"é’éﬁo‘?o"fpéﬁﬁlf%ﬁ@?r ﬁpﬁ{nﬁagg ﬁiffg‘?sﬂﬂe Fia5ge 0’Ls‘ihf"l SPPI@PPWEH?%V\B only via
the front surface side of the valve nenber 84, even if an air bubble

cont ai neatki sarfatreofithacvaliegnemiyr 8hanber 62 is sucked past the front surface
side of the valve nenber 84, the air bubble flows along with the ink flow

i nto t hpooezdr di ngcdredidglasihe backsurfadeal thesvalvs neatet $rerebeieds tiserellaee si de of
the valve nenber 84 is constructed to fully-obstruct the cl osed space

(known 91Ie§§br@-§f b ?nk%ﬁﬁp?% g&ﬁ sid®@B¢&ah iog&h +1RARA! Whildd8e bihePERNS RbrfANegh- speed
ink flow fromthe 1 nk ‘chanber 62 through the comuni cation’passage 87, the

0 o) BB A B0 0ol e LA 0Py B30 200 b

| limited area only via the opening 82, For this reason, due to the difference in size between
the pressure receiving areas on the front and back surfaces of the valve member 84, a force
is exerted in a direction so as to compress the spring 102,  When the pressure at the ink
supply port side is reduced below a pressure set by the spring 102, the valve member 84 is
separated from the protruding portion 35 as shown in Fig. 20B to open the opening 82,
whereby the ink in the ink storing chamber 62 flows via the communication passage 85 and
the flow passage 88 into the recording head.
[000121] During this ink flow, since the ink flows only via the front surface side of the
valve member 84, even if an air bubble contained in the ink storing chamber 62 is sucked
past the front surface side of the valve member 84, the ait bubble flows along with the ink
flow into the recording head asitis, That is, since the back surface side of the vaive
member 84 is constructed to fully-obstruct the closed space (known also as the pressure
operating chamber)} 109 to prevent high-speed ink flow from the ink chamber 62 through

the communication passage 87, the air bubble is unlikely to enter into the communication

passage 87 and be disposed by the back surface side of the valve member 84.
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[000122] Therefore, any pressure change at the ink supply port side agh@ .
surely on the back surface of the valve nenber 84 via the ink to preve R30e
supply of ink fromstopping. |In addition, any air bubble entering into the
recordi ng head can be easily renoved when negative pressure is applied to
the recording head to forcibly discharge the ink therefrom say, during a
suction recovery process. [000123] In contrast, in the case of the
conventional ink cartridge in which the valve nenber 40 is forned as shown

< podbPllY TR Mt et PR ee Db e A BEBRERS, of 1 he

val ve nmenber 40, i.e. the region receiving the pressure of the ink supply
port, i rbaghsufece afthevale membercifoda B ke pafventilib BIRS™ @il &om sPPWENg f or ce
applied by the val ve nmenber. [000124] More specifically, Figs. 21 A and 21B

are si nplrh ki ditors Ghe AR balblintgina i o tfe retdrbing Bl da Be Pdsis Sic@edomen at i ng
structure of a conventional ink cartridge. These draw ngs respectively show

a val ve J‘%E?@%r @es mﬁﬁe MR Mo gm& Aleer bﬂl)?di?th%{g%t&?e P e, the val ve

menber storing re |on rom tthe |n supply port 201

(Fig 21A) gressure at the ink supply port 201 is reduced, the
pressurega}”rfiuf‘ﬁ%aﬁﬁ‘éwm CrFAPEFEgi on 203 of the val ve member 40 is

correspondi ngly reduced, and so the valve nenber 40 is urged backwards
agai nst [PAR125i asi dcemrase inghe care of fheicapvertianal ik camvidge, inwiiehghe valve B When

t he val ve nenber 40 noves, the through-hole 41 serving as the ink flow
passage manmpaﬁsiﬂbﬁdecfzsammbxIﬁg.onwinldihaghrpng}t—h@mw&ﬁviaglds theénkifiky i N t he ink
storing region 200 passes through the through-hole 41 and fl ows past the

back surf,aGge kg Wb ;?ogébm{g thiiGn a4adLMGe VAR tﬂpbacntseﬁsdeeldle%hh%%nky por t
201. Refere ce nuneral 20 desrgnates a passing hole for comunication

i o1 niioss i fishlof BURRe S el et APRTBOR Pt P08 3070 e

2007 .
presence of the air bubble lowers a driving force applied by the valve member.

[000124) More specifically, Figs. 21 A and 21B are simplified schematic.diagrams of
the negative pressure generating structure of a conventional ink cartridge. These
drawings respectively show a valve closed state and a valve open state, In a state in which
the valve member 40 isolates the ink storing region 200 from the ink supply port 201 (Fig.
21A), when the pressure at the ink supply port 201 is reduced, the pressure in the back
surface region 203 of the valve member 40 1s correspondingly reduced, and se the valve
member 40 is urged backwards against the biasing force of the spring 204, as shown in Fig.
Z21B. When the valve member 40 moves, the through-hole 41 serving as the ink flow
passage is separated from the protruding portion 206 and the ink in the ink storing region
200 passes through the through-hole 41 and flows past the back surface region 203 of the
valve member 40 into the ink supply port 201,  Reference numeral 208 designates a

passing hole for communication between the ink storing region 200 and the valve member
40.

[000125] During this ink flow, if there is an air bubble B flowing-in from the
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t hrough-hole 41, the air bubble is likely to stay in the back surface region
203 of the valve nenber 202. The air bubble B, entering into the back?MAR2007
surface region 203 of the valve nenber 40, Le. the region receiving the
pressure of the ink supply port 201, easily expands to absorb and thereby
relieve any reduction in the pressure caused in this region 203, and so the
bubbl e nakes it inpossible to nove the valve nenber 40 and to supply ink to
the recording head. [000126] In view of the fact that the through-hole 41

or of or A OOl RS gehar B BF otk P R e B o the | |

protruding portion 42. However, it _is necessary to make the size S of the
pr ot r udnerybgr@PLi oRheoBbubdl B, regtering intchihe betk twofeee gion203 pEthearlye menber 40

| arge in order to accommbdat e any possible positional shift of the

t hr oughnbgb® 441i & ausesiohYeceRE RS Tt Qe 1k VapieporErdletasiHP exphhdss creates a

problemin that there is increased flow resistance because the area of the

pr ot r udi Kt i.S.h.NC : rLOwW

Gl car angabstE e BRreEy e BRE R AL HAE bR R0 0 Peioh 8108058 e 40 1
correspondi ngly | arge. 0127] In contrast, .according to the present

i nvent it ﬁg‘é@?es’ﬁ?}%ﬁ”i‘ﬂ’l’%s .IOZB‘;YeéIPFdV ‘?G'E’?msbsefﬁaé“‘f’r?e‘m &H&rf@ o fornmed in the
protruding portion 83 is sealed, it is sufficient to contact the front

sur f aceeedrdingbeadal ve nenmber 84 against the opening 82 closely. For this

reason, the size of the protruding portion 83 can be nmade as small as

possi bl{eogressuch Ia viedegteeratitbit thdrbraiphhoRg! 1nsthd iveSrenshan 40 fubttered.
Accordingly, it is possible to decrease the size of the narrow cl earance

or dit | 0SS bl « . i _ | ance
regi On JREMBFE B AR il 10000 i HETBENG APl BELUAERS fcor el ve member

and the pr i'ng portion tot he  fl ow passage

resi st qnee o [Q00128) L L at0keTast | B0SH. Srbt IRl (S he back surface side
S of the protruding portion 206 sealing the through-hole 41 of the valve member 40 large
in order to accommodate any possible positional shift of the through-hole 41 caused by
deflection of the valve member 40, This creates a problem in that there is increased flow
resistance because the area of the protruding portion 206 and therearound is increased and
the narrow clearance area between the protruding portion 206 and the valve member 40 is
correspondingly large.
[000127] In contrast, according to the present invention as shown in Figs. 20A and
20B, since the opening 82 formed in the protruding portion 83 is sealed, it is sufficient to
contact the front surface of the valve member 84 against the opening &2 closely. For this
reason, the size of the protruding portion 83 can be made as small_ as possible to such a
degree that the opening portion 82 can be formed,  Accordingly, it is possible to decrease
the size of the narrow clearance region formed in the vicinity of the opening 82 between the

valve member 84 and the protruding portion 83, to thereby reduce the flow passage

resistance.

[000128] In the 2forementioned embodiment, the back surface side of the valve
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menber 84 is constructed to face and bl ock off the closed space 109 t hat
comuni cates with the exterior only via the comunicati on passage 87. 9MAR 2007
However, the invention is not restricted thereto or thereby. For exanple,

as shown in Figs. 22A or 22B, the flow passage 88 for fluid comunication

bet ween the opening 82 and the ink supply port nmay be connected to one end

of the closed space 109 behind the valve nenber 84, and a flow passage for
fluid conmuni cation with the ink supply port nmay be provided to the pressure

0ner 3t G SRR TRk 30 RBLd HEAPB e MLLAGS L 00 A Al gl ve merber

84 serv ow assa e ver arrangerrent of
t he val ve rrenber 84 as shown in Fig. 22A hel ps to |n§ure any. bubbl e passing
t hr ough Y6ethE A% eB% aRfy Via ?WEGQWEWQ? Paé‘iaéﬁéﬂtlﬁo‘(%@’l%é SBRPEPT % he top of

t he chanber and not be drawn into opening 82. [000129] By form ng an ink
out f | ow rpasatedieffo dritatrelno mFonecatples ansholimtih igor 29sor 2B, dpdicat i ng
conpartnent 109 behind the val ve nenber 84 and that is perpendicular to the

surface gfs, %@93 RAMR BRIt bePech BN ehitg BD And BBk gufg?yﬁaoa% Sitel e to use

the ink 'cartridge wth the valve nenber 847in a horiz orientation.

Ki f
([agogﬁso] i g%%’h&%ﬁ#& E%FFSL%CE é"u %etg%}’%setlf’ %pm%’t& azd}%w; Idlnsglogedllon

t he back surface of the _valve rrenber 20 and urges the val ve nenber 20 so
that thdssapser febisemmppicaton wthths # sepplxawww%mqwc{cﬁéo Bed¥s§Fng portion
11. The present invention should not, however, restricted thereto or

t her eby.opbatingxangiteentiso slapthe back surfgee r2gipn bﬁ'éxewal_lvw menbatBdrseR@s amy be nmade
of elastic material, such as a rubber, and the protruding portion 11 nay be

rel ati velYnkfidd ﬁ&&@d tpmeﬁlohhﬁevaw@aﬁam%m?&ﬁé “iveliferane s Pl ane P that
is formed by e undeforned val ve body 70 itself in the protrud| ng

portion’s ﬁﬁﬁmg%@hﬁz 54 ﬁ.s&%if‘%b&b%ﬁe s?r! ‘(;tﬁmﬁﬁ@ﬁmréjoagﬁ@ip ﬂ%?: lapg @i ned in

el astic C act>w he protrudi ng he | er ent

ﬁ}o\%s'[zlogl-f&%g? he vall]ve member to”%gpop of%l?e c':htatS er and not bse Xx\'@\xh into ofae%lsnlgrk%. menber, -32 9

[000129] By forming an ink outflow passage $6' that communicates with the pressure
operating compartment 109 behind the valve member 84 and that is perpendicular to the
surface of the valve member 84, as shown in Fig. 22B, 1t 1s possible to use the ink cartridge
with the valve member 84 in a horizontal orientation.

[000130] In addition, taking, for instance, the embodiment shown in Fig. 4 as an
example, the differential pressure adjusting spring 22 is disposed on the back surface of the
valve member 20 and urges the valve member 20 so that the valve mémbcr 20 is in elastic
contact with the protruding portion 11. . The present tnvention should not, however, be"
restricted thereto or thereby., For example, as shown in Fig. 23, the valve member 20 may
be made of elastic material, such as a rubber, and the protruding portion 11 may be
relatively projected toward the valve member 20 side beyond a plane P that is formed by
the undeformed valve body 20 itself in the protruding portion's absence. In this case, the

valve member 20 can be maintained in elastic contact with the protruding portion 11

through the inherent elasticity of the valve member 20 itself. This way, a biasing member,
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such as the spring 22, can be dispensed with. [0001311 Alternatively, 9 A& 2007
val ve body 20 can be biased through the conbination of its own deformation
agai nst a protruding portion 11 together with a suitably positioned biasing
spring. (000132] Although the present invention has been described with
reference to an ink cartridge that can be detachably nmounted to the
recordi ng head, the present invention is applicable to an ink tank (an ink
cartridge) of a type in which a recording head is fixed to an ink storing
menber such as the ink tank. In this case, the ink supply port discussed
above encbrpgwspsng@lboandadippeselavigh. whi ch the ink storing nenber is
connected to the recording head, that is, the ink supply port -neans an ink

i nfl.ow pagop191] POT Ajtea®fent R valve 668y R0Enbe Bfsed 1BRAEBHe dohBinalidh shows an

enbodi nent of "a fluid flow controllér or a liquid supply device that
positively enpl the operation.pringi v s mentioned
above t oltgﬁgﬂnﬁjc/f%ﬁ?}qnoaz’aﬁggg’%?%’drlfgg ‘?{2@8{?5%%Fté‘é@?hnglg‘¥t§}’1§g’g§8‘?1%egat ive
pressure in the passage 86 fromwhich ink flows to the ink inkflow port 147
of the ré@ﬁﬁﬁﬂﬁ@ghead. In this enbodinment, the region i nmedi ately upstream
of the valve nenber 84 (that is, the region corresponding to the ink
storing pbahRdr 62Abkoughdghe meserOiAventidn BOReen desomhiet tvath refeaande tomtinlad, a
connecti on nenber, such as the hollow needl e 140 shown in this enbodi nent,

i s provi geidge 150 B blddtacBablAinéentsd fo bk WeBrdi@\es® tAddreschhRvadlon e structure
device 141 is detachably connectable to an external device, such as an ink

[ 000134) s b FRF Lok 0 56 Sidile) 48 R ity b orkehE KERNRERCA B 0T
outflow , port, 143 that is en eable in liqujd-tight fashion with the holl ow
needl e 1% SITREMFINEREIEN 28} eg'%%‘é - ﬁﬂﬁ@é&asﬁr’?hc 'c'i‘ii ﬁ?%ﬁtllhﬁ?” Ql,ggx,sseg “55'@‘&1 ing film
(not shown) that can be pieced by the -33 9 MAR 2007

encompasses a boundary area at which the ink storing member is connected to the

recording head, that is, the ink supply port means an ink inflow port or portion of the

recording head.

[000133] Fig. 24 shows an embodiment of a fluid flow controller or a liquid supply

device that positively employs the operation principle of the valve member as mentioned

above to supply ink to 2 recording head, while maintaining a negative pressure in the

passage 86 from which ink flows to the ink inkflow port 147 of the recording head. In

this embodiment, the region immediately upstream of the valve member 84 (that is, the

region corresponding to the ink storing chamber 62 of Figures 20A and 20B) is omitted,

and instead, a connection member, such as the hollow needle 140 shown in this

embodiment, is provided to construct a valve structure device 141.  The valve structure

device 141 is detachably connectable to an external device, such as an ink tank or ink

container 142 storing ink therein, via the connection member.

[000134) The ink container 142 is formed at its lower portion with an tnk outflow

port 143 that is engageabie in liquid-tight fashion with the holiow needle 140, In the case

of a new, unused ink container 142, a sealing film (not shown) that can be pieced by the
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hol | ow needl e 140 seals the ink outflow port 143 in order to prevent Jﬂ%Rzmn
| eakage of ink. In addition, reference nuneral 144 in the draw ng desi gnates
an annul ar packing adapted to be elastically contacted with the outer
circunference of the hollow needl e 140. Reference nuneral 145 designates an
at nosphere comuni cati on hole. [000135] The portions of this invention
necessary for the valve nenber 84 to function as discussed above can be
provided in the formof an independent device, i.e. the valve structure
device 141. In this arrangenent, the recording head 146 is fixed to the

bott om Ipdioti readiefl 49 heals/tat ink cutfloucpart Bi3dewrdss tapreyenhhg leakags ¢fiink.nf | ow port
147 of the recording head 146 is connected to the ink outflow port (the

fl ow pasgageids Siefreice dudral BI46H SR WIEBEsRInateSE) aribiat PRkingladeptsd fouct ur e
device 141. The ink container 142 can be nounted by inserting the ink

container 142 i.n th i .on. 1 nei pl ¥ .4 fo the
recordi ﬁbﬂ B}Eﬁgéac}@fﬂggdgﬁé‘ﬁ@%e guetér%gjﬁﬁrg%gegc%%f%%é@wﬁ zftﬁ%c\?#?’hdir(g%m&ﬁ{ée the ink
container 142 in the opposite directian., é%OOlSG] In addition, the

oper at i onmgFal 14 dedgnatss anREnesahere CUIPWEEAFE hgl®yvi ce 141 in this enbodi nent
is the sane as the aforenenti oned enbodi nents, and therefore the val ve

st ruct ur[@0WB$) ce ITHE, ponhen of tifsgveatieninase tshrytfbiethe mdvecroernberiddrto figtiof unct i ons
in the sane manner as the ink cartridge described above. [000137] Although

the ink GoR:RisB@RboVEZah Be SiovRiEd INthE RANRE heTthdépmaent 8dtice! De thevaleonnect i on
menber (the holl ow needl e 140) in the enbodi nent nentioned above, the sane

ef f ect C& c{g&gg’gc@md W@g #ﬁggmm%%%digﬁg%ﬁr”g% fﬁc%g%ﬁ}e%%ﬂgina a tube to

an ink ‘cartridge insta marn bo e recordi ng appar at us.

[ 000138] Al.though the present .i nventi.on has been descr.ibed and illustrated

i n det ai §orten °HR§V‘E!Y%§F‘?”§‘”EH‘él"é?‘gt‘lgoﬂ’dttﬁea‘f‘gfﬁ@w llr“gld’?s"ff}i}a T\RBVHB‘E he3d ystrati on
and exanple only and i s not to be taken by \Aaﬁ'épf limtation, the spirit
and s cogélﬁdif congectpd Exdgink uiilan poh (theflow rasegefissgnaglbyrefaguce gameral

~86) of the valve structure device 141.  The ink container 142 can be mounted by inserting
the ink container 142 in the direction indicated by arrow A to supply ink to the recording
head 146, and can be replaced by moving and withdrawing the ink container 142 in the
opposite direction.
[000136]) In addition, the operation and effect of the valve structure device 141 in this
embodiment is the same as the aforementioned embodiments, and therefore the valve
structure device 141, when integrated with the ink container 142, functions in the same
manner as the ink cartridge described above.
[000137] Although the ink container 142 1s directly connected (mounted) to the
connection member (the hollow needle 140) in the embodiment mentioned above, the same
effect can be obtained when the connection member is connected via a tube to an ink
cartridge installed in a main body of the recording apparatus.
[000138] Although the present invention has been described and illustrated in detail, it
is clearly understood that the same is by way of illustration and example only and is not to

be taken by way of limitation, the spint and scope of the presemt invention being defined
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only by the ternms of the acconpanying clains. -35 9 MAR 2007 WHAT IS
CLAIMED I'S: 1. An ink cartridge conprising: an ink storage chanber (éﬁyéRﬁwﬁ
i nk supply port (5, 51) which is in fluid comrunication with the ink

storage chanber (56) via an ink flow path formed in the ink cartridge, and

a negative pressure generating mechanism (30) which selectively blocks and
opens the ink flow path as a consequence of consunption of ink, the ink
negative pressure generating mechani smconprising: an elastic nmenber (20,

84) havin econd surface, a first flow passage (12, 85)

f aci ng ﬂﬁgfgl?ﬁfﬂwgﬁfﬁﬁéﬁaﬁmeﬁgg3?5@%|c menber. (20, 84) and conmuni cating
with the ink storage chanber (56), an opening portion (10, 82), which is so
arranged that the first surface of the elastic nmenber (20, 84) contacts
with and separates fromthe opening portion (10, 82), and which

comuni cates with the ink supply port (5, 51) through a second fl ow passage
(86, 88, 89), and a space portion (27, 109) facing the second surface of
the elastic nenber (20, 84) and being adapted to conmunicate with the ink
supply port (5, 51) through a :
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third fl ow passage (86, 86', 87). 2. The ink cartridge according to ghgigns7
erein the negative pressure generating nmechanism (30) further includes a
artition wall (60, 66) that is disposed on an upstream side of the elastic
nmber (20, 84) and that defines a conpartnment between the el astic nenber
20, 84) and the partition wall, the partition wall having a protruding
portion (11, 83) against which the first surface of the elastic nenber (20,
84) presses, and the opening portion (10, 82) of the second ink flow path
(86, 88, 89) is forned in the protruding portion (11, 83). -36 9 MAR 2007
3. The ink cartridge according to claim2, in which ink exits the
conpar t "eATVISy CLAREDPESY Ng portion (10, 82). 4. The ink cartridge
according to claim2, wherein the negative pressure generating nmechani sm
further includes a biasing nenber (22, 102) that is disposed opposite to

the protrudi n%pq&\ogaggglg@ecr&dﬁﬁq% ie elastic nmenber (20, 84) toward

the protruding portion (I 5. The I nk cartridge according to claim
2, wherein tk@lelzalst?’éoﬁé@ﬁelch@@e%d)% s urged toward the protruding

portion by el agt |ﬁ;@i@@;§xﬁrl1§>@r@f 4 hes®) agtidn nedrbiel .f1uidlhe ink cartridge
according éﬁ%ﬁ%f%égiiuzwﬂfth Eﬁe ink storage chamber (56) wvia an ink
flow path formed in the ink cartridge, and

a2 negative pressure generating mechanism (30) which
gelectively blocks and opens the ink flow path as a
consequence of consumption of ink, the ink negative
pressure generating mechanism comprising:

an elastic member (20, 84) having a first and a
second surface,

a first flow passage (12, '85) facing the first
surface of the elastic member. (20, 84) and communicating
with the ink storage chambexr (56),

an opening portion (10, 82), which is so arranged
that the first surface of the elastic member (20, 84)
contacts with and separates from the opening portion (10,
82), and which communicates with the ink supply port (5,
51) through a second flow passage (86, 88, 8%), and

a space portion (27, 108) facing the second surface
of the elastic member (20, B4} and being adapted to
communicate with the ink supply port (5, 51) through a
third flow passage (B&, 86', 87). '

2. The ink cartridge according to claim 1, wherein
the negative pressure generating mechanism (30) further
includes a partition wall (60, 66) that is disposed on an
upstream side of the elastic member (2¢, 84) and that
defines a compartment between the elastic member (20, 84)
and the partition wall, the partition wall having a
protruding pertion (11, 83) against which the first
surface of the elastic member (20, 84) presses, and the
opening portion (10, 82) of the second ink flow path (86,
88, 89) is formed in the protruding portion (11, 83).
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t he opening portion (10, 82) of the protruding portion (11, 83) is sdspossd
tjo substantially face a center of the elastic nenber (20, 84). 7. The ink
artridge according to claim1, wherein the space portion (27, 109)
fncludes a conpartnent that faces the second surface of the elastic nenber
20, 84), the conpartnent being arranged so that consunption of ink causes
a change in a pressure applied to a downstream side of the elastic nenber
and the change in the pressure is applied to a substantially entire area of
the second surface of the elastic nenber (20, 84). 8. The ink cartridge
according to claim he i okag r (56)
into the ink %uppl%h%gqﬁk g%ﬁéygﬁécggbé{éw%éo?%egia?heﬁfl?s QE%
passage (irk 6B)tsondectdgmpahenenk visr &he @@mﬂmng(yﬁﬁthm)th@,flrst
surface of zhe el astic nenber (20, 84), the second flow passage (88)
including rts opening (10, 82), the space portion (27, 109) facing the
second surface of -37 9 MAR 2007 the elastic nenber (20, 84), and the

third flow pasgage ffﬁé 1n&ORREGHH L d Ne-SPadEnd %élema£%7z 1QRkrkant he ink
supply port (5, 51),. 9. The ink cartrldge accoSdl % Claim 1, wherein the

first andtPﬁen§§éG&H§ﬂH?%ﬁ§PB? FRESEREIPHECTRE IRTHABT cont act i nk
over a supgtaqtiesl ly sid8iey mesBer (22, 102) that 1s dlsposed

opposite to the protruding portion and which urges the
elastic member (20, 84) toward the protruding portiom (11,
83} .

5. The ink cartridge according to claim 2, wherein
the elastic member (20, 84) is urged toward the protruding
portion by elastic deformation of the elastic member.

6. The ink cartridge ac¢cording to claim 2, wherein
the opening portion (1.0, 82) of the protruding portion
(11, 83) is disposed to substantially face a center of the
elastic member (20, 84).

7. The ink cartridge according to c¢laim 1, wherein
the space portion (27, 1059) includes a compartment that
faces the second surface of the elastic member (20, 84},
the compartment being arranged so that consumption of ink
causes a change in a pregsure applied to a downstream side
of the elastic member, and the change in the pressure is
applied to a substantially entire area of the second
surface of the elastic member (20, B84).

8. The ink cartridge according to claim 1, wherein
ink £flows from the ink storage chamber (56) into the ink
supply port (5, 51) wvia, in this ordsr, the first flow
passage (12, 85) éonnecting the ink storage chamber (56}
to the first surface of the elastic member (20, 84), the
second flow passage (88) including its opening (10, 82),
the space portien (27, 109) facing the second surface of

-37-



10. /The ink cartridge according to claim1, wherein the opening pordymaRn 2007
(10/ 82) of the second flow passage includes a cylindrical portion |ocated
n elastic nenber side, and an flared portion flaring outward in a

di rfection of ink flow toward the ink supply port (5, 51). 11. The ink
caftridge according to claiml1, in which, when the first surface of the
eljastic nenber (20, 84) <contacts with the opening portion (10, 82) of the

s¢cond fhkew passage: hbebkir Shosushace zofd the amisid CYBIbSEs£29e 84)
receives alfi,rst ressure 'H‘{osmthe I nk %t.orag@,lchaln%)aﬁr éS@% t hrough the
flirst flo aﬁégséﬁguFTﬁ,lﬁg), h8PEEEORET 2GFs ace 'oft tHe & ats ctenber (20,
4) recei gappdyseeand (Pressure fromthe ink supply port (5, 51) through the
space portion (27, 109), and the first surface of the elastic nenber (20,
84) also receives the second pressure fromthe ink supply port (5, 51)

t hrough the seéond Thewinkastamer (3% 88coB8Ringohnufilaam Ag whersdeni ng
portion | t | pl r Y . 1 | artridge
accordingkﬁ%(gggﬁﬁﬂ.%aiﬁﬁahréﬁgﬂghgxgggggb%%té?gf?%%%t%éh éé%?%nto whi ch

t he second20pr &fduraonsagappinidoversiaggitbistamtia skl g ioritamararer. area of
the first surface receiving the first pressure. 13. The ink cartridge
according to claimll, wherein the area of the first surface receiving the
second pressuf@-i s TRy GAHRTYLISFHRI FEFOFRENTt he Sheamof lvh#hegeddnd
surface regrl \Upghide peeeNEnpr(@dsuBe) of the second flow passage

includes a cylindrical portion located at an elastic

. member side, and an flared portion flaring outward in a
direction of ink flow toward the ink supply peort (5, 51}).

11. The ink cartridge acéording to claim 1, in which,
when the first surface of the elastic member (20, 84)
contacts with the opening portion (10, 82) of the second
flow passage, the first surface of the elastic member (20,
84) receives a first pressure from the ink storage chamber
{(56) through the first flow passage (12, 85}, the second
surface of the elastic member (20, 84) receives a second
pressure from the ink supply port (5, 51) through the
space portion (27, 109), and the first surface of the
elastic member (20, 84) also receives the second pressure
from the ink supply port (5, 51} through the second flow
passage (86, 88, 89) communicating the opening portion
(10, 82) with the ink supply port (5, 51).

12. The ink cartridge according to claim 11, in which
the area of the first surface onto which the second
pressure is applied is significantly smaller than the area
of the first surface receiving the first pressufe. '

13. The ink cartridge according teo claim 11, wherein
the area cf the first surface receiving the second
pressure ig significantly smaller than the area of the
second surface receiving the second pressure;
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-38 9 MAR 2007 14- The ink cartridge of claim11, in which the thirdmhre7
passage (86) is part of the second fl ow passage (86). 15. The ink cartridge
according to any one of clainms 1 to 14, in which the elastic nenber (20,

84) is novable in response to a pressure differential between its first

and its second surface. 16. The ink cartridge according to claim15, in
which the first surface of the elastic nenber (20, 84) receives a first
pressure fromthe ink storage chanber (56) through the first flow passage
(12, 85), and the second surface of the elastic nmenber (20, 84) receives a
second pressure fromthe ink supply port (5, 51). 17. The ink cartridge

according to any.ongpef lhnecarzitezq jGldiibn 1) ¥R ghithe cakashiganmenber

(20, 84) di sposed a charber, and ink enters the chanb via the
first fl o%f‘ﬁ%?&&éa@fsz ’aﬁldP%%Zthft an ScASRPEA HlPY HRSRARRI &ﬁf ortion
(10, 82). -39 :

15. The ink cartridge according to any one of claims
1 to 14, in which the elastic member (20, 84) is movable
in response to a pressure differential between its first
and its second surface. |

16. The ink cartridge according to claim 15, in which
the first surface of the elastic member (20, 84) receives
a first pressure from the ink stbrage chamber (58} through
the first flow passage (12, 85), and the second surface of
the elastic member {20, 84) recelves a second pressure
froﬁ the ink supply port (5, 51)

17. The ink cartridge according to any one of the
preceding claims, in which the elastic member (20, 84} is
disposed within a chamber, and ink enters the chamber via
the first flow passage (12, 85) and exits the chamber via
the opening portion (10, 82).
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