TI TLE OF THE | NVENTI ON [ 0001] | NK CARTRI DGE AND METHOD OF 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 nmethod for regulating the flow of
fluid from an ink cartridge to an ink jet head. [0004] An ink jet
recordi ng apparatus is generﬁg %%Eppfl ured such that an ink jet recording
head for ejecting ink dropl Nht signals is nounted on a
carriage reciprocating in a sheet mndth dlrectlon across a piece of

recor di nf0@per, amIKiCARTREDGEAND METHOD OF REGELATINGTLWENKLOW t he
recording head. In case of a small recording apparatus, an ink storage
contai ner such as an ink tank is arranged to be renovable from the

carriage in view of convBACKGROUNDRDEHE IRVENTIGNCI | i tate repl acenent
of an exhausted ink tank with a fresh ink tank containing a new supply of

i nk (or if ot n 000 In.arder to
prevent dyg)gllge of I?ﬁe bﬁz?érﬁ%m tgon?é%%ésaﬁ%?%e%ﬁn@% SUPP ;"Hﬁ inkdP @ age

contai ner generally includes thereip a parous nmenber inpregnated with ink
so that PGpeEr PY%/BFFV“FO?‘@,‘%%? recedinghesd shateipstsiink drapiets narespowrse ©0006] | n
addition, there is a tendency for the amount of ink consumed to increase,
with ti nprintségnalsse t he continuing devel opnent of inproved printers leads to
an increased nunber of nozzle openings in order to keep pace with required

| provenpgpo3) N pri Whis irféitidn alscARGoIPEs A¥hethBE Bt regiilatingthe BE&IF AhAABSR8Y 3

an 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 recording paper, and ink
is supplied from an external ink tank to the recording head. In 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
1s a 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.
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[0007] In order to accommpdate these devel opnents in ink jet printer

design, it is preferable to increase the amount of ink that can be stored

in the ink storage container, but this leads to an increase in the volune

of the porous nenber. However, in the case where the porous nenber that

hol ds the ink employs capillary force, the height, i.e. water head, of the

por ous rrislimted, and therefore the bottom area of the ink storage
cont ai ngﬁggﬁust bdn PH%F é%%"éﬂ‘@??dé?edg?setd@va%?@ﬁ%@ 1plp et pEAtERARNEN, § iY 0| une,

causing a problemin which the carriage size and thus entire size of the
r ecor di rpgefamplertatineseaseithe abwunnefiisla thatl car| 0H@&TEd fothe adkvstotage soptamer, bm
Japanese Patent Kokai Publication No. Hei. 8-174860 proposes, at

par agr aphis 1&d¢ s Afcreasd il thel vlumdOof tﬁé‘?bx’%ﬁs fRfber. d Q%o dverih B2 @se WRERN ane
menber deformable by ink pressure is forned at its center wth a

t hr ough- V| ane,val ve,seat d, a val ve er |

provi dednapoigut BebRShshsIRE PR R e thendells ¢ Pubborl o < o
sol ve tth probl e I.nt.er nc?t i onal Patent Publication No. PCT00/03877

pr opos e$NGPOTPRKmERper s trjited, gng theggfore the bettomarea&f thesink stonage deptainer ect i on
nol di ng of polynmer material having elasticity, a through-hole is forned in
a cent emust be inereasedlin erdee hbmcrease the céntsinerfsaohintd, chisingvaprobleneintyetichi S
pressingly contacted with a sealing nenber by a spring, and the val ve

menber itfe SRMAE DX 2Ad ﬁlﬁg%hiiae%iﬂaroﬁweeoﬁﬁ@iaﬂﬁa&tﬁsmﬁt bOREeasddl f ace of the
val ve nmenber so that ink flows out only via the through-hole to an ink

supply [ 000 ' n_ink rtr Vi.n i 4 nk supply

per f or niﬁ(lti:des]and mllfg’]cﬁ?mgg‘%&}’g%‘?@ a%an‘e%er}gagerg%o%ﬁ&%ﬁic th(% Ijta?)‘g‘ge'r ecor di ng
head, is needed in order to satisfy the need for such_cartridges when used
i'n i gh B bABA0 Braesssne. Pavaesanbs 90<1-IA e Fisk 48 a8 nls partidie iy whidha
performance when supplying ink to a recording head is the flow passage

r esi st amaembraviethémber idefocmabile byl k. pres@ure is formed at its center with a through-hole

to provide a membrane valve seat, and a valve member is provided at a location opposing
the membrane valve seat.

[0009] Also to solve this problem, International Patent Publication No.
PCT00/03877 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 pressingly 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 only via the 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 a 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.
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SSL- EOCS1 1298288v3 [00011] U.S. Patent No. 4,602,662 describes an
externally-controlled valve for use in |iquid marking systens. This
reference teaches that an inlet and outlet are |located on one side of a
novabl e menber, and a spring and external vacuum source are |ocated on the
ot her side of the novable nenber. The patent specifically states that the

spring i use se the valve, hut rather, is provided only to
prevent qugm)]m ng, 8&*8’4‘1‘?@*&?@93}9@ desspbasian satermally sontrelied valvedopusene val ve
closed. [00012] U.S. Patent No. 4,971,527 involves a regulator valve for an

i nk mar kindiguidsmenkagsystents. a phiispferescepeachaettlatoni inlee snd swtles prel |6@Beddl SO
serves to danpen pressure pulsations in the ink flow ng between an inl et

and out | ehe sidséft o Riblerembirdgndod spring m@éﬁ%ﬁ%@%qgﬁ%\ﬁ%{&o&tet{) 31? fiat No.

5,653,251 relates to a vacuum act uat éd sheath va e an 1 nlet and

outlet a Si he .val.ve rane, that nmenbrane
i tsel f cg’ﬁmlpgg%ﬁg g’%}"l‘ﬂ;ﬁ’%%rg |ﬁ’§l§’|9{§“{ %Peﬁ‘ﬁgaélytsﬁq?ﬁq;g‘ab‘gﬁ@“% 1§8%f ¢ he
menbrane.  Moreover, the nmenbrane i s stretched over a curved projection,
and no spedng scal thevalye pt rathefu ISArpYided oy tnpreeent siphomngigind pheesternal.  Mor e
specifically, US Patent No. 5,653,251 discloses a valve structure having
a val ve vasnbmrsomse servés tarkeep thetviabalclogedlef or mabl e  nenbrane, a convex
portion with which the valve nenber is contactable, and a fl ow channel

formed iobiy convexs. parehi NB. £97 SIORaL& a%g%l%r‘éﬁllv}é?crr%g?ﬂf@aroﬂri]@ the valve

structure, negative pressure at the demand sfde 1s applie surface
of the v§g 3 .S [ t he val ve nenper fromthe flow channel, to
t her eby ot\ré foileglguggf‘%}gésnﬁg &F‘iP%WF%{W%WWS? 59 ?e&Yﬁsg%’ dBRERRIESSUTE, ¢ he
val ve open stat.e, tigf area of the valve nenber receiving the liquid
pr essur PYRHaNIndhsink dopanechetivers anrinlgh andouglst logated gn onesifle ofbani ng t hat
the difference in area between the front and back surfaces of the valve
menber idaphsagye. For this reason, the val ve open state cannot be naintai ned
by the small pressure change
[00013] U.S. Patent No. 5,653,251 relates to a vacuum actuated sheath valve.
While an inlet and outlet are located on the same side of the valve membrane, that
membrane itself can perforated, allowing liquid to pass to the other side of the membrane.
Moreover, the membrane is 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 applied 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
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-3- SSL-DOCS1 1298288v3 which results fromink consunption by the recording
head. When the valve structure is put into the valve closed state, the
pressure-receiving area is extrenely large, so that the valve structure is
returned to the val ve open state. Accordingly, there is a problemin that
this operation is undesirably repeated to cause pul sations during the
supply of .ink, which, it wll| be apprecjated, can adversely affect

printi ng‘?"h‘fgﬁ??ﬁﬂ 1]:“'I”'l‘i ‘%%DIHSWRP%'M‘%EI FREOEliRg:hegd e d Whenthe walymsstrushie iat ent
Publication No. PCTOO 03877, the through-hole, which forms an ink flow
passage Putnmadhe valne clesed stabes thepredsere;recavisg area i éxtietiely laps| &i thacthe and
further, a nutual clearance of the through-hole wth respect to the valve

menber cadRetAtuRgis teilhet 16 tHeNaR Bpeh ahR. AlATBo@HENE Shede isaarﬁs?le&'iﬂmitc
resistance. Thus, it is difficult to supply a |l arge anmount” of Ink to a

recordi ng: : GRS I i for .high print speed. [00015]
Eur opear e ationtylo8siaBly  EREM Y phGH phlsilons e S Ropi o iy Bichgd
having a differential pressure yalve nmechanism (U S. Patent Application
Publ n. N8I bespprsrigicgosandyersely allech PERWE t ). This reference describes val ves
in which a perforation in a novable nenbrane is urged by a spring to abut
a sol i d [Poidct i ordn theipb tatridge dissbhsedintInterdationaliRatene PublicaneeNeaused by t he
t hrough- hol e of the nmenbrane nenber, it is conceivable to nake the

di anmet erp@FO0/0B877 the HgbuglPhsle | videformp i inkl ﬁb@@pés’é‘%ﬁ: tHRIHBA AlEmimRbiaRL NMust be

formed fromelastic polynmer material, increasing the size of the
t hr ough- | rqg,?jﬁ i e C ' decrease in the
seal i ng lﬁ)ér]ttgeg’malel%es aan ?Ré&tsg&glééé?g%?%gmg %erhl\lltg lcheagangg§fﬂﬁdﬁrngﬁ-PPG and

reduci ng .cartridge. performance. SUMVARY, THE | NVENTI ON [ 00017] The

pr esent é"ﬁ‘?chﬁ \kgéfa‘?fﬁaﬁ, %Frncoggf:r[afmg 1ith thecthrqughchale alsq causes 3Hlatas) ens.
[00018] An object of the present invention is to provide an ink cartridge
t hat carluidic resistance. Thus, it is difficult to supply a large amount of ink to a recording head,

which is recently required for high print speed.

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

[00016] To reduce the fluidic resistance caused by the through-hole of the membrane
member, it is conceivable to make the diameter of the through-hole larger, but since the
membrane member must be formed from elastic polymer material, 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.

SUMMARY OF THE INVENTION
[00017] The present invention was made, in part, in order to solve these problems.
[00018] An object of the present invention is to provide an ink cartridge that can

reduce a flow passage resistance acting on ink in a negative pressure generating structure

4
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reduce a fl ow passage resistance acting on ink in a negative pressure
generating structure -4- SSL--DOCSL 1298288v3 w t hout degradi ng sealing
ability, to thereby allow a high rate of ink consunption fromthe ink
cartridge by a recording head. [00019] Another object of the present
invention is to provide an ink cartridge that can be manufactured with

excel | ent_.yi el d. 0020). Yet..anot her, oQj ect, of the _present invention is to
provi de gv%oa* gegﬂji W se@%’?ﬁ‘? tydp tF?beya’mPé‘%P'ﬁI’ Ke RE Mk coppimtioadrom theuce a
fl ow passage resi stance acting on ink in a negative pressure generating

st r uct ur dnkfartsidge byia gecoadingheadal i ng ability, to thereby allow a high rate
of ink consunption by the recording head. [000211 Still another object of

t he pres¢oa01dhvent iAmotlies objectrufald plesanbinventichds td prdgileial ink\Hreiagd tfak OW
passage design is sinplified. [00022] The present invention provides an ink

cartri dg%anw@hﬁﬁhﬁ&ﬁ}eﬂ%ﬁfexééllénﬂgielﬁ_ﬂOrage chanber; an ink supply port; and
C

a negative pressure generating ani smwhich selectively bl ocks and

opens fl yj mruni.cat i bet ween.t he i nk storage chanber _agnd the ink
suppl y pi¢®2§£ a cﬁggﬁﬁﬁﬂ@gje&f og%ﬁgwti’%‘f?nﬂ‘?" ISR pr 3 fwd Hewat i ve
pressure generating nmechani smincludes an el astic nenber having first and
second sGPRiERlies faradeeprding dieads gvhighraan geduce b dlovepdssagg resistarico actirmvomigk in

t hrough-hol e; an ink flow path communicating wth the ink supply port and
havi ng am negative prespae igenstatatg sarupmsé without\WeghadingRealmgabiliRg to HReFdbyowf t he
el astic nenber contacts with and separates fromthe opening portion, the

openi ng RGidhirafe dfaekd QhshidiStid BvaHe FecBfifs hédconmuni cating portion facing the
first surfaé(l:le of the el agttli clﬁenbecr elfgd comuni cating with the ink storage

charber (GREIR, oS sRT6L. ikl ERS 0 55 e Sk S
which a flow passage design is simplified.
[00022] The present invention provides an ink cartridge, which includes: an ink
storage chamber; an ink supply port; and a negative pressure generating mechanism which
selectively blocks and opens fluid communication between the ink storage chamber and the
ink supply port as a consequence of consumption of ink.  The ink negative pressure
generating mechanism includes an elastic member having first and second surfaces and a
sealing portion, the sealing portion having a through-hole; an ink flow path communicating
with the ink supply port and having an opening portion at a position where the sealing
portion of the elastic member contacts with and separates from the opening portion, the
opening portion facing the through-hole; a communicating portion facing the first surface
of the elastic member and communicating with the ink storage chamber; and a space
portion facing the second surface of the elastic member and communicating with the ink
supply port.

[00023] The present invention provides a fluid flow controller for a recording head,

which includes: an elastic member having a first and a second surfaces and a sealing portion,

-5-
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[ 00023] The present invention provides a fluid flow controller for a
recordi ng head, which includes: an elastic nenber having a first and a
second surfaces and a sealing portion, -5- SSL-DOCSI 1298288v3 and novabl e
in response to a pressure differential between the first and second
surfaces, the sealing portion having a through-hole; a conmunicating
portion f Ciqu he first surface qf._. the elastic nenber and adapted to

conmuni AR &VEPY T FESPISe 19 A prestuss fiitgrentinl hefwecs the figsh andysecord surfases, ther t :  an
openi ng portion of an ink flow path, which communicates with the ink

out f | ow §6aling porkies kaving: stbroughthiotey a gommiuoicatiig pdrtioe Faingithe fimthafack of ar r anged
for novenent into contact with and separation fromthe opening portion;

and a sphe elagtitrthémibtr bad bdptdd 1o co®aitdteSWith AF Rk Ynkl f6riR] AR tlereilBMRpE and

communi cating with the ink outflow port. [00024] The present 1 nvention

provi de 0 | .at | [, 13 wkr n.ink .cartridge, having an
I nk suppﬁuiﬂdgp{}ﬁp%ﬂoépgﬁﬁgx)l?ﬁ}dg[& ﬁég'ﬁ(. ﬁ&ﬁﬁgﬂ?ﬁeﬁﬁ}gﬁ P "ﬂ&@@sf‘ﬂ‘é tg‘? E‘E?s of

provi din as part, of. the ipk cartridge, a valve chanber having a cover and
a base, 02'#%0%3 whergin g 0§ pastiemplethe glasticamensberiigerranged faranoeementinber
containing an el astic menbrane having a through-hole, both the inlet and

t he out &P coutapigwith spbseparation froii the bpaiimbepation; hed aspastpoctisiefabingfe and a
space being defined between a second side of the elastic nmenbrane and the

cover; aadanﬂrsaﬁsdd‘tﬁth&aaﬁbaﬁ;ﬁtﬁrmﬁﬂ&ﬁéﬁfggwmh.?irﬁﬁﬁﬁﬂe{wgbn@“ appl i ed

force so that a contact portion of the el I ¢ menbrane seals the outlet

and the gh-h . ' . essyre.i.n,the space

decr eas :;[\26({)233/10 nd ?hg ip\}/{esgﬁp\}%%{i}g?ﬁ EJ OS'{edse b %{\?"?erltﬁlhg“)% @JF 8%@%1}”5 i ﬂ?%%@ﬂ??’&"kac ross
the el astic,mepbr.ane causes the contgct portion of the elastic nenbrane to
move aw&iMRIESnIaving SYPRAYBITHJIP ap ek JghkRar e d The method imghiydes phesstenniedi cat i ng
the outlet and the through-hole with the inlet. [00025] The present

i nvent i @Fovpieg;iad art &f thegek cartridge o valveechgmber kaving covehand shase, thbbase i s

di sposed between an ink storage region and an i nk supply port, and has a
wal | having both an inlet and an outlet, the valve chamber containing an elastic membrane

having a through-hole, both the inlet and the outlet being disposed on a first side of the
elastic membrane, and a space being defined between a second side of the elastic membrane
and the cover; and pressing the elastic membrane toward the base with an applied force so
that a contact portion of the elastic membrane seals the outlet and the through-hole from
the inlet. When a pressure in the space decreases beyond a given value, a resulting
pressure differential across the elastic membrane causes the contact portion of the elastic
membrane to move away from the outlet against the applied force, thereby communicating
the outlet and the through-hole with the inlet.

[00025) The present invention provides a negative pressure generating mechanism,
which is disposed between an ink storage region and an ink supply port, and has a wall
surface having two first and second through-holes for ink flow, and a valve member
contacted with and separated from the through-hole by receiving a pressure in an ink

supply port side. The valve member has a third through-hole. Ink flowing via the first
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surface having two first and second through-holes for ink flow, and a val ve
menber contacted with and separated fromthe through-hole by receiving a
pressure in an ink supply port side. The valve nmenber has a third

t hrough-hole. Ink flowng via the first -6- SSL-DOCS1 1298288v3

t hrough-hole is supplied via the second and third through-holes to the ink
supply p . 0026] ,The.present .di sclosure | ates tQ the subject matter
cont ai neﬁ{'%"%ﬁhjg"gﬁﬁégéphega’ﬂﬂgﬁ% sefope Pﬂ‘gﬁ?rgﬁﬁﬁwg{‘%@& tetheawko syppiy raft.on

Novenber 13, 2002), which is expressly incorporated herein by reference in
their enfq0026] es. iy presaSisromIre GHAEFtOTHE SEiRENAST FQREIAT inFaganede i S an

expl oded perspective view showing an ink cartridge according to an

enbodi mepatemfapplieatipn doe 0003339962 i(Bled 85 NuveMBer 17 060 nwﬁ 1K i lgg chanber
side. [00028] Fig. 2Ais a per srgective vi ew show nfé)’t e ils;im%s??ri dge of

Fig. | aﬁmgggg};gﬁght%%éigm%%eﬁ%ﬂﬁ%%#&fﬁ%% side, and Fig. 2B is a prospective

Vi ew show n a valve menber stori ng portion. [00029]
Fig. 3 is a sectional view of the ink cartridge, show ng a sectional

structure thereof in | .clni f negative pressure generating

mechani sm [00030] Fi Mb%MTﬁg éﬁﬂéﬂg WANGRal views,

respectively showing a valve closed state and a val ve open state of the
negat i ve{oﬂpé”s]sur e H8nbkisanienplodetpraspestive view lskowing an irr dariridge accondingtg. 4C
is a sectional view showing an ink flow passage fromthe negative pressure

gener at i angemiedimerit SfitHeresent iftentivp B Viewed From 4088 Horifik 98ambef s@ed 5B show
the flow of ink in the ink cartridge. [00032] Figs. 6A and 6B are views

oo A MR N R e
from the other surface side, and Fig. 2B is a prospective view showing another embodiment
of a valve member storing portion.

[00029] Fig. 3 is a sectional view of the ink cartridge, showing a sectional structure
thereof in a vicinity of a negative pressure generating mechanism.

[00030] Figs. 4A and 4B are enlarged sectional views, respectively showing a valve
closed state and a valve open state of the negative pressure generating mechanism in the ink

cartridge, and Fig. 4C is a sectional view showing an ink flow passage from the negative

pressure generating mechanism to an ink supply port.

[00031] Figs. 5A and 5B show the flow of ink in the ink cartridge.

[00032)] Figs. 6A and 6B are views showing different embodiments of a valve
member.

[00033] Fig. 7 shows another embodiment in which a member defining a region

where the negative pressure generating mechanism is installed is formed as a discrete
member.

[00034] Fig. 8 is a perspective view showing the assembly of an ink cartridge
according to another embodiment of the present invention, and in particular showing a

-7-
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where the negative pressure generating nechanismis installed is forned as
a discrete nenber. [00034] Fig. 8 is a perspective view show ng the
assenbly of an ink cartridge according to another enbodi ment of the
present invention, and in particular showing a -7- SSL-DOCSI 1298288v3
structure of an opening side of a container nmain body. [00035] Fig. 9 is a

perspectjve, vi ew show ng.the assepbly of the ink cartridge, particularly
show ng sém&urrﬁg%t{vﬂ}%pef}'l“gg‘dlt"rogﬁtc"%lnieé@é‘"shoéﬁ- t hereof [00036] Fig. 10 is a

front view show ng the opening side of the container main body. [00037]
Fig. 11 [08035]f r ontFigi inagletspedtiye aidvoshowing the tasembsy sfaheinkidagriggat ai ner mai n
body. [00038] Fig. 12 is a sectional view showi ng a region of the container

mei n_bocparticuldigrshowingaGRutee G LESMISBIR\dAhbRge MeCchani sm i s assenbl ed.
[00039] Fig. 13 is a sectional view show ng a flow passage part of the

cont ai ngpodgagin b fors Leqion. into which t negat.ive pressure
gener at ie[ng néchanfpg%lioégg&gpn%%‘ggbgwg t@%"ﬁ%ﬂ’gétﬁﬁpqr}?hep m[fmg?dsm g. 14
is an e d sectiqnal yiew.,showi ng the region into which the negative
pressur gbg@%ir ati ﬁ'lég'ﬁ@dﬁ%ﬁ?g'ﬂ‘?‘g shawag | begtom mutian $idepithe tontamenmaiax pl oded
perspective view show ng the assenbly of an ink <cartridge according to

anot her behodi nent of the present invention, particularly show ng an
openi ng side of a container main body. [00042] Fig. 16 is a sectional view

showi ng [60038i on Flig 1045 £ Qetiahdd ew ToWidO Hegidht ' j,ye pressure
generati ng mechani sgm I s assenbl ed. [000"%§i Igi g.d?{l%é,\%asn?%?\&en Ig?%dd sect i onal

view shoWeRfa hdatilEfHeNird n@rafiflh GlchdA&m is assembled.

[00039] Fig. 13 is a sectional view showing a flow passage part of the container main
body from the region, into which the negative pressure generating mechanism is assembled,
to an ink supply port.

[00040] Fig. 14 is an enlarged sectional view showing the region into which the
negative pressure generating mechanism is assembled.

[00041] Fig. 15 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.

[00042] Fig. 16 is a sectional view showing a region of the container main body into
which a negative pressure generating mechanism is assembled.

[00043] Fig. 17 is an enlarged sectional view showing the region into which the
negative pressure generating mechanism is assembled in an ink cartridge according to
another embodiment of the present invention.

[00044] Figs. 18A and 18B 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.
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negative pressure generating nmechanismis assenbled in an ink cartridge
according to another enbodi nent of the present invention. [00044] Figs.
18A and 18B are schematic views, respectively showi ng a valve closed state
and a val ve open state of a flow path structure a negative pressure

generating nechanismin an ink cartridge according to the present
Figs. 19A and 19D show ot her

I nventio = 8- SSL- v3 [ 00045

enbodi rrerlpgoﬁ] a f 5% Eg@ éigﬁét‘?}f’ét]}eﬁet‘l adimgnis of  flowpask sipaturgamtheat | ng
mechanismin the ink cartridge according to the present invention. [00046]
Fi gs. 20Megafiveuesseie@aneiatingroechembuodn thennk cirtritige bardiagho diepredenof a  flow
path structure in the negative pressure generating nmechanismin the ink
cartri dgdnveatioRr ding to the present invention. [00047] Fig. 21 is a
sectional view shovvi ng anot her enbodi ment of the negative pressure

generat i hani ew_shqwi

enbodi ne 90 a fl u P@g\%é (g%?&:g&w (‘Zaﬂr%mh? e%bgﬁﬁ‘ie@gr’ﬁﬂ%ﬁﬂgﬁ gﬂﬁerrpl oys
the pri nﬁ?ev e% of the resent. i nvention. DESCRI PTI ON OF THE PREFERRED
EVBODI NE b SAtuTedn themegative Pressufe sneratingrmechanisman thetink eartnidgeon wi || be
di scussed wrth reference to the illustrated enbodi mrents. [00050] Fig. 1
and Fi g. apgording teshs| preent ipeansipect i ve vi ews showi ng an assenbly of an ink
cartridge according to an enbodi nent of the present invention, depicting

the fronf000MTY r earFig bl wcd schénal VRFPASWingSinbtheFblbodmiest &tHé éffgaﬁbé""" ng a

sect i onal structure thereof. The ink cartridge 1s in part ned by a
frame ne Eﬂ__ n‘?é?:ﬁﬁh s 1 on both sides thereof, and lid menbers 3
and 4 se tg e op nings 1, respectively. The ink cartri dge is

[00048] Fig. 22 is a sectional view showing an embodiment of a fluid flow controller

for a recording head, which employs the principles of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT
[00049] Hereafter, the details of the present invention will be discussed with
reference to the illustrated embodiments.
[06050) Fig. 1 and Fig. 2A are exploded perspective views showing an assembly of
an ink cartridge according to an embodiment of the present invention, depicting the front
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 ata
bottom surface in this embodiment. The ink supply port according to the present
invention encompasses a member or an opening portion to which, 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.

[00051] An ink supply flow passage forming member 6, which is part of a negative
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formed wth an ink supply port 5 at a leading end side in an insertion
direction, e.g. at a bottomsurface in this enbodi nent. The ink supply
port according to the present invention enconpasses a nmenber or an openi ng
portion to which, or into which, a connection nenber, such as a holl ow
needl e or pipe, for detachable connection between the ink cartridge and a
recordi ng head provided on a carriage, is connectable or insertable.

[ 000511 j ' er.. 6., which i rt of a
negat | vE ke Rk T RS AR Pt BRTRGHin Ry Lt oL e
integral ly,f dinithe vicinity of a portiqgn of the frame nenber 2

faci ng F’ﬁé"?fﬁﬁg{&ﬁﬁﬁvﬂga‘mﬂiﬁ%g fﬁﬁl‘“ & PRdIoR s Hnedhk supply finw pemsagey f 1 ow
passage,. form ng nenber 6 | ocated on one opening surface side of the frane

menber PrEEgIreaker §Jocated enrnsiopgning surfaoe side of Yhe fiamg rpuonlier O rtorstitstear r anged
to be in fluid communication with the ink supply port 5. [00052] The ink

suppl y 4 openipggeatie 7.0rOpeningRRMEY 7 B atrangedhs bai fuad E?{mﬂnhﬂikfiﬁﬂ, ‘klg‘; o a valve
|

menber storing portion 8 for storing a substantially circular sc- shaped)

val ve al so as an el astic nenber) 20, and a fl ow passage
the p l? ort<s. _ ! . : ,
portion 9 for uid conmmunication with the ink supply portion 5. A

pr ot r udy orti 11, having a first. through-hole 10 serving as an ink
out f | ogrng?Qﬁ i s 19%]]?%13'(‘1s'ﬁpiyaﬁoc?éﬁ?sé?geg?”'fﬂ'%ﬂ\‘igp?feﬁo Ferhstantially dvicedingor ti on 8,
and a second thgou h-hol e, 12 serving as an ink inflow port is forned at a
posi t i chvafBen ?rrsgm"sweﬁ;ﬂncﬁﬂonemﬁgg p stbstaphially circqlae(disceshaped} setge portion 9
iIs formed with a third through-hole 13 serving as an ink inflow port for
comuniTeembes fcalied hlsa as aelastic snenfbeg0; egl offovo patshe ponlives Fmagy  20. [ 00053]
As shown in Figs. 4A-C, the first through-hole 10 is fornmed to have a

subst anbimdinjcatiph wittitheiak sspphapatibn ST dRGrRAUdRObrTod 1 AR Al ¢ menber
side; and a funnel-shaped portion R that flares outward ving along the
t hr oughhagehdfe IiOrkeHIH’g as an ink outflow port is formed at a center of the valve member

storing portion 8, and a second through-hole 12 serving as an ink inflow port is formed at a

position offset from the protruding portion 11. The flow passage poﬁion 9 is formed with

a third through-hole 13 serving as an ink inflow port for communication wfth a front

surface region of the valve member 20. |

[00053] As shown in Figs. 4A-C, the first through-hole 10 is formed to have a

substantially cylindrical straight-sided portion S in an elastic member side, and 2

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 S, This funnel-shaped

portion R is continuous to and downstream of the straight portion S. 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.

[00054] 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
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direction of ink flow as the ink noves toward the ink supply port 5, This
funnel -shaped portion Ris continuous to and downstream of the straight
portion S. 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 novenent in the entire

first thpough-hple 10 b he funpel -sh d,.portiaogn R [00054 recess
portion P?&“f‘g‘?% '?'?1)((1;1%%@931@5@&{9?3&‘ oie !/i?fﬁlgglf’i‘”d@é Epﬂﬁh“%-ng“ the ink
supply flow passage form ng nenber 6 so as to connect the first

t hr ough- pran@unigatioh pagsage Gereafteicdenctedbyafrencemumbent ¥ ididefingddm sealingl1 t o
the third through-hole 13 of the flow passage portion 9. A conmunication

passage fheaesess pertion UEmathacobyringefilar Bce nunber 15') is defined by sealing
the recess portion 15 with a covering film 16. [00055] In the ink supply

f1 oW Pasqassy o m HANTRALGEID bR ATHG! SlmpdPuy LA ERY] e def OF MBI €

val ve nme 0 is nounted a a positio usti ng shown in
Fig. 4. The. val nmenper. 20 i vided wt.h a thick,portion 2 al ong the
ci £ cunt oPETicEY SR BEPR aits maroeh 2 TP anEbtA s pestian ppiine e 20at ac ng
the protruding_ portion 11. A spring 22 for adjusting a differential

pr essur eshosmyp &ig BoRhbaivalye membestZ0usipieyides gath aothickqerfien 2Racalong thhe center of
t he val ve nenber 20 and contacts the rear surface (back surface) of the

val ve netitminfei@ncefthieredi and thidkqlodtiorg20uetiab @ pladdr Srfaks fachng thelpeitaldingf  the ink
supply flow passage form ng nenber 6 in water-tight fashion froman ink

SLOri NG pdrfigh @R, WAlshfinge7 fBr aiihel UL b SRS WAL By Pl age

portion and the back® surface of the valve nenber 20. Incidentally, in

t he depi ct ed ructure. .the fit. between the,valve r 20 apd the

pr ot r uat REoan DY B Fronk Biubs drsPEtAE Rehb 20, e RaBRB A st | nese

el enments are nade flat, since this wil] facilitate alignnment, and avoid the
need to tbadesurfage)pfsbealyr membes 20y Eugheros hQIﬂmegnﬁr%hqregégals thetoyesideft t i ng

surfaces. The val ve nmenber 20
the ink supply flow passage forming member 6 in water-tight fashion from an ink storing

region while permitting communication between the flow passage portion 9 and the back
surface of the valve member 20. Incidentally, in the depicted structure, the fit between the
valve member 20 and the protruding portion 11 can be improved if the mating portions of
these elements are made flat, since this will facilitate alignment, and avoid the need to take
into account curvature of or irregularities in the abutting surfaces. The valve member 20
is formed with a through-hole 200 passing through the protruding portion 20b. The
through-hole 200 is located within an area of the fit (sealing area) between the vaive
member 20 and the protruding portion 11, and is aligned and communicates with the
through-hole 10.

[00056] 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 9a and 23a are formed in a region of the ink supply flow passage

forming member 6 and the holding member 23 so as to face the flow passage portion 9.
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Is formed with a through-hole 200 passing through the protruding portion
20b. The through-hole 200 is |located within an area of the fit (sealing
area) between the valve nenber 20 and the protruding portion 11, and is

al i gned and comunicates with the through-hole 10. [00056] To this end, in
order to allow for such comunication between the flow passage portion 9
and the surfage of the valye nepber 20, at | east one, and possibly

bot h, of@@{"éss pg’f}ﬁ ‘@'@%{n%ﬁﬁagme%ﬂél}f@?m Rofyreer meajereah syth ahan i nk
supply flow passage formng nmenber 6 and the hol ding nmenber 23 so as to
face t heeldstorerpebish gen boforinethbPinjection meklingD@RBvhicA a2 Sast: gropéiied The val ve
menber 20 is preferably nade of polyner material, such as an el astoner,

whi ch calhebalveanemistr DY is potided aith IR Hrig-re@hgMoflldig oftldSiobGe BT OPer ti es.
The val ve nenber 20 is provided with thé spring-recelVing protruding

portion lei kon: £ acl he . pJ.Qtrudi.n ortion.11, i.e. at a
central r% rB{ll (ﬂ] théeﬁg%@l.amﬁg%bgg‘]flA?'F‘i{t%cfﬂtg‘%@%{tgq[ﬁbﬂ'e@cr attached to a
partiti | 6b ich.is part of the ink supply flow passage form ng
nenber gﬂg%@zls to%Ngl%?“fsﬁﬂi?lg‘ij?‘f%hﬁtotad@mw#é%rwht%ﬂs2@1Oﬁﬁhdlrdaeal t he
val ve stori n% portion 8 and the flow passage portion 9, thereby ensuring

o

rel i abl SupplyKlowgpassage Suspungameroberfor sorasttd eoven khestuofate1of the hiolding hé&aB¥z2B | n t he
enbodi ment descri bed above, the second through-hole 12 is forned to be of

subst antandlséy thehalearming poetidss Afetht NotipatRLOPeRRY, theldy sHanmyer . the

present invention is not so limted, and, as shown in Fig. 2B, the second

t hr ough+Bpbk st g?&ar{twlf&?ﬁnemgoﬁnﬂ%’%e@%%w 12" formed as a consequence

of renoving a great portion o sufface 6a, | eaving behind

enough hal t rovi.de. a pqgrtion that js not defornmed due to a
pressi nﬁ@? le of %ﬁgegwpﬁﬁbenggesspggq 451’8"?’?’& e?F&P%gW@fﬁ?e'?"l?@)Z sfarmed ch
portion can permt the formation of the recess portion 15 serving as the
communi ¢@Ps 8fsubstantially thersgms 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
replaced with a window 12' formed as a consequence of removing a greater portion of the
wall surface 6a, leaving behind enough material to provide a portion that is not deformed
due to a pressing force of the spring 22 biasing the valve member 20 and which portion can
permit the formation of the recess portion 15 serving as the communication passage. This
arrangement thereby provides the same effects as the structure previously described.
[00060] In this embodiment, when the ink cartridge is mounted to a recording
apparatus, and the pressure of the fluid at the ink supply port 5 side, i.e. the most
downstream region from which ink is discharged from the ink cartridge, is reduced through
ink consumption by a recording head or the like, the liquid pressure in the flow passage
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 via a flow passage formed by the recess portion 23a

is also lowered, so that the reduced pressure acts on the surface which is also pressed with
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arrangenment thereby provides the sane effects as the structure previously
descri bed. [00060] In this enbodi nent, when the ink cartridge is nounted
to a recording apparatus, and the pressure of the fluid at the ink supply
port 5 side, i.e. the nost downstreamregion fromwhich ink is discharged
fromthe ink cartridge, is reduced through ink consunption by a recording
head or the |ike, the liquid pressure in the flow passage portion 9, the
f1 ow pas3higaingéeree byithespring) 22 dTheclesed spase 33 ds indluid commBnigattbntwith fhel m 16
and a closed space (called also as a pressure operating conpartnent) 27
behi nd t ink supply ortiSevidoehie pagsageformed bpthengcdsiipsitioh 2ha whdihe flowopdspasage
formed by the recess portion 23a is also |lowered, so that the reduced

pr essur eTRS bidsNphe2 By afsa HeA icsmuﬁcﬁwﬁg%@g%@gy@&%a;ﬁk DOCSI

129828Bv3 a biasing force by the spring pace isin fluid

conmuni cgg.J | e ..1nk.su t 5 via the passage fornmed by the
recess por{)l?%ﬁmi%go%ﬁbe W@gp%%p iﬁ%é‘% 8 gz}ssagméh@}(f@g?og/ﬂgé@ggg_ is also in
fluid comrunication with the ink supply port 5 via the through-hole 200,
t he t hr o/gWewss) & thecase mpdiere theynegative pressure of:ithel fluiddn theonk pepphnpet §.doesfovever
in the case where the negative pressure of the fluid in the ink supply port

5 does maitreachagivedetgrmiretvatve] the dalve membeit Temyiatane 2ake stablof e Ris@i NS a
seal ed state of the first through-hole 10 and the through-hole 200 as it

| s subj ek ARhLIRIE NPard thE tRGudtRRAE 200 ad PR suBRLLER t e bids gggljct]:.oﬂl% acis a

sectional view taken, in part, through the Tl ow passage®portion 9 of the
negative%9ﬁ§§§ure generating structure 30. Wien the negative pressure is
decr ease O that the correspondi ngly-generated force is less than the
force ap Ibg by thezégring 22 _and the jinherent rlgidity of the valve
member 2A9%99%He nedhigi Heispraestionabvigy takea, inprrtsthspugh the 8pw passage poriondhe
pressure operating conpartnent 27 of the valve nenber 20, which is in
conmuni cefithenegativihpressure genestipg styuganet30t hWheghthd hezatie pessupois ideergaseda or 9a
(Fig. 40 and

so that the correspondingly-generated force is less than the force applied by the spring 22

and the inherent rigidity of the valve member 20, the negative pressure at the ink supply

port 5 acts on the pressure operating compartment 27 of the valve member 20, which is in

communication with the ink supply port through the recess portion 23a or 92 (Fig. 4C) and

the through-hole 200, etc. ~ Accordingly, the valve member 20 experiences a sufficient

force from the pressure differential to be moved against the biasing force of the spring 22,

and so is separated from the protruding portion 11 (Fig. 4B), allowing ink in the ink storing

chamber 17 to flow into the communication passage 15' via the second through-hole 12

(this is depicted by arrow A 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 C in Fig. 5B). Concurrently, ink in the ink storage

chamber 17 is allowed to flow into the pressure operating compartment 27 via the

through-hole 12 and the through-hole 200.  The ink flowing into the compartment 27
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t he through-hol e 200, etc. Accordingly, the valve nenber 20 experiences a
sufficient force fromthe pressure differential to be noved agai nst the
bi asing force of the spring 22, and so is separated fromthe protruding
portion 1 1 (Fig. 4B), allowing ink in the ink storing chanber 17 to flow
I nto the conmuni cati on passage 15' via the second through-hole 12 (this is
depicted by arrow A in Fig. 5A) and the first through-hole 10 of the

A St tsRessdd periian 24k

pr ot r udi ¢ prespad Seiagditheflavn pessagecpartiom B inte the iok sypplys age 15'
flows via the third through-hole 13 (depicted by arrow B in Fig. 5A) and
the flowppddsage portion 9 into the ink supply port 5 (depicted by arrow C
in Fig. 5B). Concurrently, ink in the ink storage .chanber 17 is all owed

to flow [0U062} he PWARE U pReddbinitied WlaRRTBRInk TRWMs irki6 thd Aktshsp! gughygol e 12
and the 'Ehr ou}gh- hol e 200. The inkm’?I omg into tlhe corrpgpﬁpn%h?ﬁzgg-&llg-

SSL- EOCSE, i ' C d rtion 23 nd the. flow
passage %Slﬂ‘tg ?g@nﬁgﬁlﬁﬁe{éggp@gﬁrﬁﬂf@ggg&y&?%% ?ﬂg?bﬂ%%ﬂ%éﬁ/ﬁ@ﬁﬁ%‘: 20 er ni ned
quantity,of ink flaws jnto the ink supply port 5 in this fashion to

i ncr eas eﬂl"ﬂ’éesﬁ‘l‘rgéjéifﬁ’%m‘éraqrﬂ%‘ tg%&ﬁ"%’ﬂ?‘f’ gre20gmausesdhe valvemembes 20 tade t he
change in the pressure differential across the valve nmenber 20 causes the
val ve nesipsticalocangacted with thetprotaiding partivad i edder thé biakiag foroé ofnhi Bprigp22.i on 11
under the biasing force of the spring 22, and so seal the through-hole 10

and the i pughl-thotleoiiohdlE1g andih: thibQRNRSE 200 ¢FigadAer, this operation is
repeated to supply ink into the recording head, "while maintaining the

uppl _ X i
or cosur 6 00 Stl0ca) 11 EREGBRRtraBbA Bheat TR RLAITIE MM SER AR 1) o
|k suppreBRbs 1 Rrskure & IR SRt s hOBE EaTBBKLASERR YRl Con T o

system whi ch periodically opens and cl oses
pressure.

[00064] 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 a dedicated external control system which periodically opens and closes
the vaive to regulate ink flow from the ink container to the ink supply port, and so
simplifies and improves the ink cartridge construction.

[00065] As shown in Fig. 6A, the sealing side of the valve member according to the
present invention is formed as the planar surface. Alternatively, as shown in Fig. 6B, a
protruding portion 28 may be formed to have the through-hole 200 passing therethrough.
[00066] In the embodiment described above, the valve member and the frame
member are constructed as discrete members. However, they may be formed as a
one-piece member through coinjection molding with respective appropriate materials.
[00067] In the embodiment described above, the wall defining the region where the
negative pressure generating mechanism is installed is formed to be integral with the

member defining the ink storing region.  Alternatively, as shown in Fig. 7, the member
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the valve to regulate ink flow fromthe ink container to the ink supply
port, and so sinplifies and inproves the ink cartridge construction.

[ 00065] As shown in Fig. 6A, the sealing side of the val ve nenber according
to the present invention is forned as the planar surface. Alternatively,
as shown in Fig. 6B, a protruding portion 28 may be forned to have the

t hr ough- hql e 0_passi her et hr ough. 00066] In the .enbodi ment  descri bed
above, t ﬂ%%zlg% ré?%%‘gggg 'feﬁ%t“’ferpé%sé"rer%ﬁffépnéa?’éa@ﬂﬁg‘tlﬁ H’éf"gﬁgg‘éy Bscrete
menbers. However, they may be fornmed as a one-piece nenber through

coi nj ect FASIHEEY Ry disfrets membss 3 which prinseptietl inte apapsirdan side opedd@eSA|ofl n t he
enbodi nent descri bed above, the wall defining the region where the

negat i vetheidsapply ppen®er ati ng nechanismis installed is forned to be
integral with the nenber defining the ink storing region. Alternatively,

as shownygnef] 0. NelgdRibRbodik S5he RS hRARGPRHFbIRARLA0 the regi on

where the nedative pressure generating chanismi1s 1nst y b

t L. t nb 1 ich is | ted.into t
<1 de. opelfoHETTsa” of FIEF O HETRT Tt (oM reet st BB PrHE Ak SAdEnMhabo mont

of the present invention wll be discussed. [00069] Figs. 8 to 11 show the
front anepenigrclosuremembagemevedn Figs. bhand | Hgwwlatailsof a negasiviepgessuigs ur e
menber renoved. Figs. 12 and 13 show details of a negative pressure

gener at | generatiop artlamstithht is Seehdr Ordsssentions - Bigc 14 slivwstdegails b asbgatisedet ai | s

of a negative pressure generating nechanismthat is seen in enl arged

Cross-s ggﬁésﬁfb getibfaling BleBHARGAhAWsednQn Ehidrged cr&s@-@edti'&h.ﬁr Wath referéhce ﬂgf/vai ner

mai n bo 50 form ng an ink storage region is vertically divided a wal |

: . : : di r q . ‘
peci 11 ity & WA Bt donfad I bERTS Elonln as RoB fesiob esieali | 52
a .sealing nenber 55 and a

iSFS)r : ﬁgat %g?i{)g ? %vliaﬁ é(%%\étmep : (g:I ?théta\églﬁl\&eip%{)mgﬁdirectlon, and, more specifically,
extending so that an ink supply port 51 side of the wall 52 is located slightly downward.
A valve member 54, a sealing 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 sealing member 55 by
the spring 53 to sealingly close the ink supply port 51.
[00070] 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
58. The interior region of the frame 59 is further divided by a vertical wall 60 formed at
its bottom with a communication port 60a, so that one of the divided regions (i.e. a right
side region in the drawing) serves as a second ink storage chamber 61, and the other region
serves as the third ink storage chamber 62.

[00071] A suction flow passage 63 is formed in a region opposing the first ink
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51, so that in the state where the ink cartridge is not nounted upon a
recordi ng apparatus nain body, the valve nenber 54 is kept in elastic
contact with the sealing nenber 55 by the spring 53 to sealingly close the
i nk supply port 51. [00070] The | ower region belowthe wall 52 is forned
with a first ink storage chanber 56, and the upper region above the wall

52 is defined a f.prane 59 having the ,wall 52 as a bottom surface, and
Chat i s SBBES Bty sk 30 s fsannes Tth sech 5 stospiresbambert b BBiasy o

cl earance, .preferably constant, to forman at nosphere comuni cati on passage
58. The $usfacs P@a of theFeriainer maie bodab 5Dhe miction fltwe pastage Gt coyistrucedl byl cal
wall 60 fornmed at its bottomw th a conmunication port 60a, so that one of
t he di vi fbenlingegiccsssed(portion 64 (Hig ) in thedRont Q@420 of ﬂletd%ﬁtaﬂfe?ﬁ’iaﬂﬂ)od?ejroves as a
second i nk storage chanmber 61, and the other region serves as the third

I nk stor I . S 63 i.s f.orped in a
regi on o%g?se%q?ﬁé“f@%? (si% 9&%&@1\@@%&& %&?@&l%‘%@hg@g t%ﬁ%ﬁ%@ag ¥her 56
S0 as to1 connec&g the second ink storage chanber 61 and a bottom surface
50a of tAETEHKAer min body 50. The suction flow passage 63 is
constructed by fornmng a recessed portion 64 (Fig. 9) in the front surface
of the d8A®EIner nlﬂithﬁ%Udyﬂ@maaﬁdhmﬁa,gmihksuppdgcﬂms@dsspgéfdrmingm with an
air inpernmeable film 104, to be described later in greater detail. [00072]

In the trhemberi6lis edmtraged by forpgig #acnndlar fritke W@BBﬂuﬁﬂ%%ﬁﬁﬂ@Sé,%m ng
menber 67 is constructed by form ng an annular frame wall 65 flush with the

frame 5% pi I - Arferi by di Lnteri@r of .the nul ar
frame vvalll)ﬁﬁtsglﬁd?gg?ﬁgﬁggpfear g?ﬁg@hl\!h d\l)%r%alggea‘}"ﬁt\lgh E%lg and r?a(grs%a bet ween
t he | owe riion of. t.he frane |1, 65 and th |1 52 to define a fourth
i nk st or%ﬁgl%gﬂé'@@e@ %gcf"nﬁd F’Eé"&gégﬁ’ lowes P%Ho%Sgth\é\gﬁa"@dﬁﬂ{ﬁﬁ sk themwall$2 f or ned
in the | ower portion of the wall .

to define a fourth ink storage chamber 69. A recessed portion 68a for communication is

formed in the lower portion of the wall 68.

[00073] 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 through-hole 72 that can serves as a filter chamber, if desired.

[00074] The through-hole 72 is defined by a 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 interior of the frame wall 65.

[060075] As shown in Fig. 9, the lower portion of the ink supply flow passage
forming member 67 is connected to the ink supply port 51 via a flow passage constructed
from a recessed portion 86 formed in the surface of the container main body 50 and an air

impermeable film 104 sealing this recessed portion 86. The ink supply flow passage
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[00073] A partition wall 70 is provided between the fourth ink storage
chanber 69 and the frane portion 59 to forman ink flow passage 71. The
upper portion of the ink flow passage 71 communi cates with the front
surface side of the container main body 50 via a through-hole 72 that can
serves as a filter chanber, if desired. [00074] The through-hole 72 is
defi ned a wall. 73_continuous w.th éhe wal |l 70 such that the

t hr ough- g7gerg 7%‘?% ustace, 6 andan angwilpr gvall B9hat ace focaigd jratheage 71
via a recessed portion 73a. The through-hole 72 al so communicates via a

pr ef er abfront suefaee sidengf thtreqraaineranain bedy fband tbat 474 opposite dronnthietisk §torge
surface side, and a comunication port 73b with the interior of the frane

wal | 65. reg@0itbtheby définen valvemdnbed stokdlR poPé 8 RO THedlakif sifbei6BKs SupP! Y
fl ow passage form ng nenber 67 is connected to the ink supply port 51 via

aflowp . 1 ] 86 forned,in.t

urt ace STPRS BARAL GG mblen8hr LERAATRE PR OF e SUBRER Foik 04
sealing this recessed .porhi on 86. The ink supply flow passage -16-

SSL- DOCS1 8&‘%@9%1’?‘6‘%3 JEYEH A5 seghng.prrtion and islesgted iy § eegtonawpasiae an
annular wall 80 that are located in the front surface side of the

cont ai ne# thieugh-hniei3005ef the elastisamalvgmenalysn 84i t Ehé plonartshefacend6 istabso dgrened egi on,
to thereby define a val ve nenber storage portion 81. The planar surface 66

is fornmdfiset fuaitienafromithe propudig PoHNCE3N with aCcoRinMiicition pasiapd 89N 83 havi ng
a through-hole 82, The protruding portion 83 serves as a sealing portion,

and is | @eahGfcding %ith9ed $OntSBRR 'Mhegﬂ&@ﬁleﬁggr le 200 of the elastic
66 1s also

val ve nenber 84. The planar surface o tornmed, at offset positions
cormuni QPP wi R B e, HA@ed” Sruaia G hoBaR Fa1 44 50076] The
t hrough-hole 82, in a manner simlar to that shown in Fig. 4A is
const r uctosstrysjedibysa substantiallx|cyljndzigal; swaight pertion Sdpegted pwtheielastiSmiembat ed on
the elastic nenber

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

reliable seal is ensured by the straight portion S, while the flow passage resistance in the

entire through-hole 82 is reduced by the funnel-shaped portion R.

[00077] 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.e. 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

via through-hole 89 at a lower end of the wall 88 to the upper end region of the recessed
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side, and a funnel-shaped portion Rthat 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
outfl ow side of the through-hole 82 flares outward), whereby a reliable
seal is ensured by the straight portion S, while the fl ow passage
resistance _in the entire through-hole 82 is reduced by the funnel -shaped
portion ROYAHF77] A notched portion 87 is formed in the vicinity of the
| ower end of the wall 80, which is connected to the recessed portion 86

ext endi n{OUWGRhwar dThe fronsutfatef the kontsinanhyin pod§ 56k forhe! WeRh Ragbwt hi s
not ched portion 87 is chosen so that the notched portion 87 conmunicates

onl'y Wit Broovad0ihat wichiidets ) lGrel théffow BhiGed TeERERo S M ASiKY A Ve member

84 is installed. Awall 88 is forme rear surface Si opposi ng the

t hr ough- ht Ln.the upper i stprage region, and this wall which
ext ends tol{I/\e;grggvet leﬁalﬁllﬁ)d; e@ﬁﬁoﬁfgr?%vg%eeg’é@gtaﬁg?ﬁf Ressed pertie 98scapi ng
fromthe, co ni cati on passage 85 and also partitions a space fromthe
sur r oundl9F8ter #yR EREIONQPPESIRE thersecanddrlestoenge ohamher 6d. W fiamépartigh9Bad e 89 at
a lower end of the wall 88 to the upper end region of the recessed -17-
SSL- DOCSformed &phveiangniar neveR6d poriio DBt 7 hzafisiOsligh8y (v Shadf antdpRnipg Nt ai ner
mai n body 50 is formed with a narrow groove 90 that neanders to increase

the fl om@&meeaséﬁ@ﬂ&egmnwsb9@§re%ﬁﬁé&%§ge glgrﬁf&;ngeﬁpcgggggft@ e around

t he narrow groove 90, and a rectangul ar recesse ocated in a

region o ' I Rk -st or age. chanber f.rame portion 93 is
forned i %%?%Eéa%eég?%r?g%fogﬁeqr e&é@‘éﬁpglgw F"BHe@fagéﬁnéédﬁft%?heglqvﬁh?rl‘%/ | ower
than an opening . edge of the recessed portion 92, and ribs 94 are forned

i nsi de t efqdégréh“p‘g?'{“? PRTHIOR 93 &0 gefinesa ghmesphere sammiuninatiam dtdmeher. An

I nk-repellent air perneable film95 is stretched over and adhered to the

frame pold0PEN 93 t s skehimEBigan Oanddd phereughovoleifs isabirmed dhRSBSom
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 a 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 90a of the narrow groove 90.
[00080] 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. Asshown in Fig. 9, 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

holding member 103 is formed with a groove 105 communicating with the notched portion
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[ 00079] As seen in Figs. 10 and 11, a through-hole 96 is forned in the
bottom surface of the recessed portion 92 to communi cate with a sl ender
region 98 partitioned by a wall 97 fornmed in the interior of the second

i nk storage chanmber 61. The other end of the region 98 comunicates via a
t hrough-hole 99 forned in the region 98, a groove 108 formed in the front
surface of the container nmain body 50, and a through-hole 99a with a valve

st orage chapber 101 cant ai ni t her ei n, an .at ere co ni cation val ve'
100 t hak7> aphEew P@\Hé&?stlﬁé aP‘?lﬁ%&‘i"f’WPU@‘@'"ﬁé”‘ﬁﬂH%ﬁ%% SBﬁ-a‘Ef ofding appar at us.
The surface side region of the recessed portion 92 with respect to the air

per meahhanberl8 95 conmuni cates w th one end 90a of the narrow groove 90.
[ 00080] The val ve storage portion 81 of the container main body 50 is

construgh@fl1i N acdBERALHS the JedéssédOpdriidits TO86 inttel (5fep@h@ntitiothe dingbodi ment
di scussed 1 n connection with Fig. 1. As shown in Fig. 9, the valve nenber

84 and (g SRl AQS paLSed, N5l Bl fiftoblrbd et 90 LAPS] Ol bt Peligh dosian Teber

103 is noun manner, a attached to cover
the front surface of the container mai.n body, 50 in the sane. . The

hol di ngreAs tagsaher itiheEp (HrPYins SEHBBURPSTBEAERRRTS SR TRECNOEh ¢ he

not ched portion -18- SSL-DOCS1 1298288v3 87, and fl ow passages 106 and 107
comunipastagelg with the back surface of the valve nenber 84. [00081]
Consequently, the recessed portions 74, 86 and 105 together with the film

104 for[opodrg i nk At thwopasdmpadde, ofahelcdritenan anairobedyri0pymsing® ofithel upfierand t he
recessed portion 92 and 108 together with the filmformthe capillary and

the at :qurﬁ?é}ﬁhﬁ s@gﬂgy@&gkﬁ@érken 6PAIDARd HIRERE oftheiilCsuppRTioRgpasiage of the

cont ai ner nal n 0, openings of the upper portion Ink storage chanbers

61, 62 and 69 AN §P5e WM fifa fim § 1o BfarSURRIY rdel AVERASHE Miver

porticn ink storage chamber 56 and the atmosphere communication passage 58.
Thereafter, the lid member 111 is sealingly attached to the container main body 50 to
complete the lower portion ink storage chamber 56.

[00083] In addition, as shown in Figs. 8 and 9, reference numeral 120 in the
drawings designates an identification piece that is used to prevent erroneous mc;unting 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.

[00084) 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 as 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

104 and on the back surface of the valve member 84 via the notched portion 87, i.e. on the
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form ng nenber 67 are sealed by a film 110 to separate these regions from
the lower portion ink storage chanber 56 and the atnosphere comruni cation
passage 58. Thereafter, the |lid nenber 111 is sealingly attached to the
container main body 50 to conplete the | ower portion ink storage chanber
56. [00083] In addition, as shown in Figs. 8 and 9, reference nuneral 120

in the draw ngs designates. an_jdentificatiaon piece that is used to prevent
erroneou u%ﬁr’fﬁ%&&"%"? H’émbﬁks{%ﬁ’?‘?’?sﬁéf’re&ﬂﬁg seplthe springnki2al Ifithe

designates a nenory device that stores ink information, etc. therein, and
whi ch i s Prastiie xthe inksupply pogted ipoet ieduced 28 lesf thahe peatetetinited valiei N body .
[ 00084] When the ink cartridge thus constructed is nounted on an ink supply

needl e  euffivintito aidveghewadlVe Bembe®dindGale atbmbeP 84 Yahal is moved
backward by the ink supply needl e agai nst the biasi ngsﬁgggineéé&rntced by the

oD 1. Sl LY Bk 5l AR BB berbl i 165,

pressure in the 1 nk sup ower ? nk

consunpt i,on,by the recprdin ead _as it effects recording, etc., the
reduced B}eg@gifﬁcg} QB?EE tﬁ%&m&hﬂr@%gas@l&g@m@#@@e@wnﬂw g@mdbsi;ﬂt portion 86
and the film 104 and on the back surface of the valve nenber 84 via the
not ched f#erage 6hamaber to the inlosupplyeporti®1.  55L- DOCS1 1299298v3 surface where the
val ve nenber 84 receives the pressing force of the spring 102. If the

pressur e[00085he i nWhenl el pregaaretin thle ihie sujply ﬁd?fislf 6. i nﬂg‘? %g%?gt??fthe

predeterm ned value sufficient to nove t'he valve ne e val ve

mber 8 | ' P tact l.nst t t rudi
por 1 oSSR 4rgeRREBORERIE WY ko ARRAF haPEIiipent. Bish st cby keep
cl osed t}g Ithro h- hol e 8%. Therefore,, ink does not flow fromthe ink
st or age ﬁ%‘éﬁﬂ&?&w’wg for e@ﬁtﬂf’g[“yc%ﬂ?‘FmBP?t"{eGMfB’a]*Vﬁ@?ﬁ&emdpﬁfessure in the

ink supply port 51 (i.e. in a flow passage of the
recording head provided on the carriage is connected or inserted) is reduced to the

predetermined value as a consequence of continued ink consumption by the recording head,
the 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 of the protruding
portion 83 via the passage formed by the recessed portion (wall) 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.

Concurrently, ink flowing into the region between the valve member 84 and the planar
surface 66 also flows from the through-hole 200 of the valve member 84 via the passage
106, the passage defined by the recessed portion 105 and the film 104, the notched portion
87, the passage defined by the recessed portion 86 and the film 104 and the ink supply port

51 into the recording head of the recording apparatus. That is, ink flows from both sides
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menber or opening portion to which or into which the connection nenber,
such as the hollow needle or pipe, for detachabl e connection between the
ink cartridge and the recording head provided on the carriage is connected
or inserted) is reduced to the predeterm ned value as a consequence of
continued ink consunption by the recording head, the pressure acting on

t he back rface of .t val yve nmenber 84 via the flow passage as descri bed
above be8§ﬁsgﬁ§%f"ﬂ“8f’f2§‘{mf%t\(’s\;«fgf%ﬁ@mﬁélf orce exerted by spring 102, and
therefore the valve nmenber 84 is separated fromthe protruding portion 83.

Consequel0P$§6] i nkWhenths rfressuretdnehe baninsnifact ofahe palss memberd ik tHcpeaged €9i ON
bet ween the val ve nenber 84 and the planar surface 66 so that the ink

fl ows fraxa el ofte preddierntih@l fxouat of MR ﬂBWng]" i the baﬂé&{uﬁa}xg@?@%ﬁ%g 6510? he

passage formed by the recessed portion (wall) 88 a

t hr ough- , I forne et ween t recessed portion 86
and the T oer g He VA R 1 A BB N bbb D S ARG e of
the recqrding. a g ratu Concurrently, ink flowing into the regi on between
the val th%ﬂ‘&é‘ﬁ C%chsfhf sering K2t sed the theaugheholg &harnd thehroughvhela 200

t hrough- hol e 200 of the valve nenber 84 via the passage 106, the passage

def i ned figm theeregion bstvesdn pluer valhermetifer 24dnd te Hladamsukfite 651 theebYBBCIOOr ti on
87, the passage defined by the recessed portion 86 and the fil'm 104 and the

i Nk supphy flo@ipassadd. | AdRrdi y,ri?E%ﬁgitﬂgt%ﬁiﬂta%{hﬁg@é@%&b@%ﬁﬁf@@ tus.

That is, ink flows fromboth sides -20- SSL- e val ve
e 34 gl SOOGS0 ok SOSRRL ol e BBl
enber - SHEOERORY Gbiokantt: eeardhg P n ur ged i nto contact with the o
protrudin ortion 83 by the biasing force of the spring 102 to seal the
t hr ough-[ﬂ&gz] 82 arfs inkhis conswuegh thedhleinabOfoutthank stbeage elambier BotloRgRid he val ve
menber 84 and the planar surface 66, to thereby bl ock
the flow passage 71 and the through-hole 72 into the front surface side of the valve member
84. Further, since the only the first ink storage chamber 56 is opened to the atmosphere,
ink in the third ink storage chamber 62 flows into the fourth ink storage chamber 69 via the
recessed portion 68a as the ink in the fourth ink storage chamber 69 is consumed, and ink
in the second ink storage chamber 59 flows into the 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.
[00088] Fig. 15 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 container main body 50 of the aforementioned
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the fl ow passage. Accordingly, it is possible to maintain the liquid in the
I nk supply port 51 at a negative pressure sufficient to prevent ink

| eakage fromthe recording head, while enabling supply of ink to the
recordi ng head. [00087] 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 e side of the v nber . 84. Further.smcethe
only t he‘miblo(ra{s1 en% tfhgﬁ%?’%fﬁgn %Wbtg? “@%L\(@ (fontainsT maw bady9hinarade i nk in
t he thlrd I nk storage chanmber 62 flows into the fourth ink storage chanber

69 via ti#H8er-recessed portion 68a as the ink in the fourth ink storage
chanber 69 is consuned, and ink in the second ink storage chanber 59 fl ows

into t h0B0RNd i nkAsSA comemienttoothis nfodificafior, RRice ﬂﬂ%@@dfﬁ%&hmn@% as ink
in the third ink storage chanber 62 is consumed. Ink in the flrst I nk

0t e TRl 48 B R SHORS 7  CH SR TR £,

suction flow pass € secon sto
e in stora e chanbers are

gggﬁggfﬁglf q ele"bﬁ{)q)'isé'ae‘{et&rsle‘iﬂgﬁ “%EPI?%?‘;IL ﬂﬁp@rﬁgon wa]l of the isk supplie chanber

56 is consuned first, then ink in the second ink storage chanber 61 is
consunedlowpassags f@mng wesE| 6 TRisghows isFigwkb.anot her embodi nent i n which the
ink capacity of the aforenentioned ink cartridge is increased. The

cont ai N¢0009AT n bodly tHeEmbaiinidat shoveTin FiisTe i maﬁerr'aﬁt s’%?f'ﬁ?e gfthgcture as the
contai ner main body 50 of the aforenentioned -21- SSL-DOCS1 1299288x3

Cred TR 8 G0 bR OBl kb 2R P00
momber bRy b ABrRR o i frih e R 2%5 Bown heFiEt HBrapary Teiao o used 1o-
seal the openjng portion of the partition wall 65 of the ink supply

through-hole 88 'and the protruding portion 83' may be each formed with a conical shape,

when seen in section, to decrease the flow passage resistance by the enlarging diameter of

the through-hole 82" as well as to increase a flow passage region between the valve member

84 and a wall 83a' in the vicinity of the through-hole 82', to thereby further decrease the

flow passage resistance.

[00091] Further, as shown in Fig. 17, the surface of the valve member 84, i.e. the

sealing side of the valve member 84, may be formed as a planar surface similarly to the

embodiment shown in Fig. 6A.

[00092] Next, the operation of the negative pressure generating structure of the ink

cartridge as described previously with reference to Figs. 8 to 14 will be further discussed

with reference to Figs. 18A and 18B, which are schematic diagrams depicting additional

simplified structure in accordance with the present invention. Figs. 18A and 18B 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
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fl ow passage form ng nenber 67 as shown in Fig. 16. [00090] In the

enbodi nent shown in Figs. 8 to 14, the front surface of the protruding
portion 83 of the ink supply flow passage form ng nenber 67 is several
times as large as the dianeter of the through-hole 82. As shown in Figs.
16 and 17, the through-hole 82' and the protruding portion 83 nmay be each
f or med vmtha ni cal shape, when seen in section, to decrease the flow
passage THS§ULS 3 %FF@C%H‘FIH?@ES%C wred #p tsre @ﬁploymnmhnmgm itheh82' as
well as to |ncrease a fl ow passage regi on between the val ve nmenber 84 and
a wal | @zebodiment Brown ivifig.t8tod#. t he t hr ough-hol e 82', to thereby further
decrease the flow passage resistance. [00091] Further as shown in Fig.

17, the [800933ce ofIntievahal iiedBiaREho R in ?i{gﬁlSA,hL%e vﬁ@?He@% f%&jelo R

menber 84, nmay be fornmed as a planar sur e simlar B8 nent
shown i [ i, the erat on of the negative pressure
gener at :llrlllg - g@tggrlgp%ﬁgésﬁl\@ﬁ splasing, P&ﬁe&g@’%hﬁr& by the aPRnE1Z080d 50 Wi t h
referen o Fi 0 be further discussed wth reference to
Fi gs. 3&3@ i&%fr }@Héé?]@“@éh%ﬁhé ink supplyrportde plockédg Indhib stacenad
sinplified structure in accordance with the present invention. Figs. 18A

and 18Bvehen thesigh ésmensumedi byghe neordimplent] the lpyessito W 18 ik 7 P Koo Qaed state
and a valve open state with the negative pressure generating structure

si npl i f icentespbhdingly 26dulcyd, isB 11X e feBlced M edslire AR HERP RIS IS néﬁlbgrzétb Lhe

structure of the aforenentioned negative pressure generati Y% - pocsi

. conni Gy ph e e OERERRB L, B To 14, [00003] In the

i n connection wt odi men Fig. 8 to 14.

{br oughiGRPD 5271 T Pcithedias Soo Backsueherpiqecntdbe wipe member®4 ot o by  he

spring 102, and_ so
communicating with the communication passage 87 faces a compartment 109 that is
located between the valve member 84 and the communication passage 87 and which
compartment 109 is open for fluid communication to an exterior via the communication
passage 87. The compartment 109 also communicates with the flow passage 88 via the
through-holes 82 and 200. That is, the compartment 109 serves as the pressure operating
compartment for transmitting the pressure change of the ink supply port to the back surface
of the valve member 84.
[00095] Accordingly, the back surface of the valve member 84 receives the reduced
pressure of the ink supply port side over an open wide area. For this reason, due to the
difference in pressure 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 83 as shown in Fig. 18B

to open the openings 82 and 200, whereby the ink in the ink storing chamber 62 flows from

the communication passage 85 via the flow passage 88 and the flow passage 87 into the
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the flow of ink fromthe ink chanber 62 to the ink supply port is bl ocked.
In this state, as when the ink is consuned by the recording head, the
pressure in the ink supply port side is correspondingly reduced, so that
the thus reduced pressure acts on the valve nenber 84 via the

comuni cati on passage 87 and the flow passage 88. [00094] In this

enbodi nent, the back surface side of the valve nenber 84 comrunicating

wi th the comuni cation passage 87 faces a,cC tent. 109 that | | ocat ed
bet weeneedrding hrade righebisr thgnkan dhe ipk S@MM’%%QQOEQ@%@%?‘%&%@S whi ch
conpartment 109 is open for fluid conmunication to an exterior via the
comunitk@vdlenmepbasadatod e rébbalingomgedr t nent 109 al so conmuni cates with the
fl ow passage 88 via the through-holes 82 and 200. That is, the conpartnent

109 T th@gﬁ%{ SSUsy REGER e of BRI SUFBIYpokdeldctytarely b g t he

pressure change o e 1 nk ‘supply port to the back surface of the valve

menber 84. 009 Accor di nal the b er 84
recei vebéél‘f H%Patcéﬁﬁbﬁd’aﬁ'&"éeg@gf g“%‘?*‘?%‘é‘ﬁ%ﬁ’%ﬁ‘%%f“y ”E%‘?’E"Pg'ﬁk e%ggg&g% open

wi de area. For this reason, dug to fhe ifference in pressure between the
pr essur é lrgeaAmauwstyofink san bmsupRliedtodhg TesfdmBAER sur f aces  of the val ve
menber 84, a force is exerted in a direction so as to conpress the spring
102. \\weop7he prisskmafareatentdredicmbodiment, thefroek susfadesidg of ddvelsel bel ow a
pressure set by the spring 102, the valve nenber 84 is separated fromthe

pr ot r udj,&ghep 84 id ShsSBctéStoSiaeNhd blodki ff thd SBsed acpHY thiteonpaimicags 82 and
200, whereby the ink i‘n the ink storing chanber 62 flows from the

communi ot 10 RASP RIS SR i bh QNS SRBRLPFFRR dohind i thedassage 87

into the recording head.” That is, the ink in the

o RS o R 57 Bl MR FRHE, 25

supply sgg;r):; pgxi'tfjeH%%eier? {Jhreef‘rll%nggn its r111%\1 restricted thereto or thereby. For example,
as shown in Figs. 19A or 19B, the flow passage 88 for fluid communication between the
opening 82 and the ink supply port may be connected to one end of the closed space 109
behind the valve member 84, so that the back surface region of the valve member 84 serves
also as an ink flow passage for ink flowing via the opening 82. In addition, the vertical
arrangement of the valve member 84 as shown in Fig. 19A helps to insure any bubble
passing through opening 85 will float upward along the valve member to the top of the
chamber and not be drawn into openings 82 and 200.
[00098] By forming an ink outflow passage 86' 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. 19B, it is possible to use the ink cartridge
with the valve member 84 in a horizontal orientation,
[00099] In the aforementioned embodiment, the closed space 109 on the back

surface side of the valve member 84 communicates with the ink supply port via the passage

87. However, the invention is not restricted thereto or thereby, For example, as shown
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back surface of the valve nmenber 84 via the ink to prevent the supply of
ink fromstopping. A large amount of ink can be supplied to the recording
head. [00097] In the aforenentioned enbodi nent, the back surface side of
the valve menber 84 is constructed to face and block off the closed space
109 that comunicates w th the exterior via the conmmunicati on passage 87,

wher eb A ' via t opgeni ng. 200 i nt tEf | osed space 109 is
al | ovveé @orﬁ lgﬁ ggvk\fllIl %9%&%53?5%‘%%8?% ?Bmwgﬁé’ §Onihat 'g'ﬁﬁ SJW% 10%0owever, the
invention is not restricted thereto or thereby. For ex_arrpl e, as shown in
Fi gs. 1990mypunieates wighothe g supplynageordsvie the dpening 200mmiThisaaddifivatiortaeen t he
opening 82 and the ink supply port maybe connected to one end of the closed
space 10gmplifytthefiow passugdl desighefitieriniB duppyofidvh passhgierfoRnink niditlerge. 1 egi on of
t he val ve nenber 84 serves also as an ink flow passage for ink flowng via

t he openy . ; L.C r frs val ve nenber
84easpshwg\?m21% Fi g" %%gikb%’glgggé{}gr %ﬁ%ﬁéeémgneﬁgwggﬁ%"s@ﬁﬁ%hfﬁra&ugh openi ng

i | ong the valve nenber. to the top of the chanber and
ot be i, HRSHESeRier sy uliibisg epieobis doesprasing ipkesiriencihe f1 ow
passage 86' that comunicates with the pressure operating conpartnent 109
behi nd t e\;wwr#ﬁ#ﬁ@urmtm@lvpmmheszgw pethiecialvarmentber B0 is ineldstice of the
val ve nenber 84, as shown in Fig. 19B, it is possible to use the ink

cartri dgentast with thepromdiag pemiben | 84 The\pséi invaaidridholld RR! RfWeBr, bE00099] In
t he af o??rrentioned enbodi nent, the closed space 109 on the back  surface

o de of rlBcupliABTRIARS EYERAREALERARA TS B HUBNAHROH i e

passage 87, However, the’inv S not rest¥icte

For exanql wn. - 24- L- DGB%l 129Q288x3 i.n Figs. 20A and_ 20B, th_e

passager%‘}ﬁar‘rigic’?ﬁlég%rﬁl?tf%é’, suggaf Aot F’hé“%a'@é’éﬁt"é B¢ Bo199 11awayhgni cates with

the ink supply port only via the opening 200. This nodification can
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,
such as the spring 22, can be dispensed with.

[000101] Alternatively, the valve body 20 can be biased through the combination of
its own deformation against a protruding portion 11 together with a suitably positioned
biasing spring.

[000102] Although the present invention has been described with reference to an ink
cartridge that can be detachably mounted to the recording 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 member such as the ink tank. In this case, the ink supply port discussed above
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.
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simplify the fl ow passage design of the ink supply flow passage form ng
menber 67. [000100] In addition, taking, for instance, the enbodi nent
shown in Fig. 4 as an exanple, the differential pressure adjusting spring
22 is disposed on the back surface of the valve nenber 20 and urges the
val ve nenber 20 so that the valve nenber 20 is in elastic contact with the

pr ot r udi tio e pres I nv qQn shoul d not, however, be
restri ct@gomr et (I;F 222[ %‘8?”559 mugBﬁtlm}?Q’a‘F‘%fi” d fewsestiallenprailiguidsupplyhe val ve
menber 2 be made of elastic material, such as a rubber, and the

may
pr ot r udi lcﬁéh%t iPgsitiyely emplpysthe opeliation pengipleobiheonbe meantwr ds ieatioreive menber
20 side beyond a plane P that is formed by the undeforned val ve body 20

i tsel f iabovbieo supplyrinkliogrenordiigtitad, vikiRanSRainidy 4 fps gifeHR al ve menber
20 can be maintained in elastic contact mnthlghe pré Fﬁ§n§3¥¥lon 11

t hrough S way, a
bi asi ng ﬁr?tlgﬁ b@@%’gﬂ% ggﬁ% gvsstértﬁ’émkggcﬂo%a%o%gi; €%gﬁ%"é’ ing &‘?ﬂd- [3@0101]

Al ternat,jvel the aI ve. body an be biased throu t he conbi nati on of
s o B FBDRLEGh (7 SBiRG EieRisbriRaiTHm biheivalve mershe &6 Kibat i thh &
suitably positioned biasing spring. [000102] Although the present

i nvent i dAgipBSomespandies;tor thp otk sharirty chembereifcef Rigures 18 Alind ¢8BY K iofigged, hat can
be detachably nounted to the recording head, the present invention is

appl i cabing insteady totedtdnkndniier,isikh S5 hblS® hefle P46 MR %ﬁi ich a recording
head is fixed to an ink storing nember such as the in In this case,

e | nk hisBBen R brodiee8 15 GRAAAR NG SOSRIRATSES, B0 ggg aroa,al whi ch

the ink storing nme I S connect t he

i nk suppj n i nk inflow port or portion of t he recordlng head.
- 25- ssﬁj %&E@ﬁf ‘f% argefsatiesio 4 ¢xternal dewispsualhasariskitankmr ik a 1 ui d

flow controller or a Iiquid supply
container 142 storing ink therein, via the connection member.

[000104] The ink container 142 is formed at its lower portion with an ink outflow
port 143 that is engageable in liquid-tight fashion with the hollow needle 140. In the case
of a new, unused ink container 142, a sealing film (not shown) that can be pieced by the
hollow needle 140 seals the ink outflow port 143 in order to prevent the leakage of ink.

In addition, reference numeral 144 in the drawing designates an annular packing adapted to
be elastically contacted with the outer circumference of the hollow needle 140. Reference
numeral 145 designates an atmosphere communication hole.

[000105] The portions of this invention necessary for the valve member 84 to function
as discussed above can be provided in the form of an independent device, i.e. the valve
structure device 141.  In this arrangement, the recording head 146 is fixed to the bottom
portion of the valve structure device 141, and the ink inflow port 147 of the recording head
146 is connected to the ink outflow port (the flow passage designated by reference numeral
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
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device that positively enploys the operation principle of the valve nenber
as nentioned above to supply ink to a recording head, while nmaintaining a
negative pressure in the passage 86 fromwhich ink flows to the ink

i nkfl ow port 147 of the recording head. In this enbodinment, the region

i edi ately upstream of the valve nenber 84 (that is, the region
corresponding to the ink storing chanber 62 of Figures 18A and 18B) is

om tted, d i,nstead, .a nnecti on_nenber, such as the holl ow needl e 140
shown Fead(IAPandz armg 3@%@9@%11 Twingi I8 b ceniaings 42in ke Lct ur o
device 141. The valve structure device 141 is detachably connectable to an
ext er neppode/diveetiosuch as an ink tank or ink container 142 storing ink
therein, via the connection nenber. [000104] The ink container 142 is

for medipab10d]s | OMaIddRiRh! theRp¥afith A1 dffek dPhd oW f t '
engaggabl e %]n i qui d-tih’ght Pasrlli on with the hol Sér@ve{#eee%ellggﬁnﬂhﬁ t he case

I
f ' [ 4. | fi t..sh t hat b
oi cood by R Kok B ARE B g Cne A ER AR A PHE: 158 Ms  m order o

prevent the | eakage of ink. In addition, reference nuneral 144 in the

dr awi TEVARIES fevatecld Lahem esated, Wtk thegnkaerntingt 166, fupeions idthe 899 v cont act ed
with the outer circunference of the holl ow needl e 140. Reference nuneral
145 desimguaigse ink artndgpHescbaimovmi cati on hol e. [ 000105] The portions of
this invention necessary for the valve nmenber 84 to function as discussed

above [cao107§ pr oAltitRgh itk ihk Corkt@hén 13D iddirdcily eRRREEN  mEIRNEd) fo tHe- € the val ve
structure device 141. In this arrangenent, the recording head 146 is fixed

to th i Lawe: : ' he ink

| owonar O et (g Rlod ek TGhe Yiotided AT o B Ot 11 ow
t fl desi ted b fi 86). of th I

C T o e A cBOTHT CrpaH SHOMEOITD AT & SSMERA B TOLRISAY 85 | nocr (1 ng

the ink container, 142 in the direction indicated by arrow A to supply ink
to t he&2rades gptaled ipg maimpogywighe neporgmgapparatus.

fo00108] Features and advantages of the embodiments according to the present
invention will be summarized as follows;

[000109]) (1) The present invention provides an ink cartridge comprising: an ink
storage chamber storing ink therein; an ink supply port communicating with the ink storage
chamber; and a negative pressure generating mechanism which is disposed between the ink
storage chamber and the ink supply port and which controls supply of ink of the ink storage
chamber into the ink supply port.  The negative pressure generating mechanism including
a first ink flow path communicating with the ink supply port; a sealing portion formed with
an opening portion communicating with the first ink flow path; an elastic member having a
through-hole which corresponds in location to the sealing portion and which can contact
with and separate from the sealing portion; a communicating portion provided on a first
surface side of the elastic member and communicating with the ink storage chamber; and a
space portion provided on a second surface side of the elastic member and communicating

with the ink supply port,
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head 146, and can be replaced by noving and w thdrawi ng the ink contai ner
142 in the opposite direction. [000106] In addition, the operation and
effect of the valve structure device 141 in this enbodinent is the sane as
t he af orenenti oned enbodi nents, and therefore the valve structure device
141, when integrated with the ink container 142, functions in the sane
manner as the ink cartridge described above. [000107] Although the ink
container 142 is directly connected (nounted) to the connection nenber

(t he hdP0BOheedlAscamling torthis Aeangeont] mervasanthat the elesticabenteer stfaestssame  ef f ect
can be obtai ned when the connection nenber is connected via a tube to an

i Nk c 4ot the @€alih pbRlongf réspore T@E Redl B0/ prodsutd | ab MICKHIND pBRPAHE at US.
(0001081 Features and advantages of the enbodi nents according to the

presen I; ! Al | | - [ 000109] (1), The present
rvent Bg AR ELHiL8 Br e sealBE pHITHIN BRARCA U1 8 Rie sl motbeiebth S ahber
storing ink,therein; an ink s | y.port _communicating with the ink storage
chanbePs 2L 19WRagsase fe SW@%@EE‘E‘“’& How gorpitpduckd AV PRSKA&E di sposed
between the ink storage chanber and the ink supply port and which controls
suppl y resistanak  oFherefere;, fis pasoblage providgrbérk ¢antridge whichein buppl y port. The
negative pressure generating nmechanismincluding: a first ink flow path

ComMun acmiinglatkidttd l4rpe ambimt of il cynRaiption at $RebIRG Head dddwhitpismed Wi th an
opening portion comunicating with the first ink flow path; an elastic

menber shauieTer Bah SiEea4giaf0! € which corresponds in location to the sealing
portion and whi ¢h can contact with and separate fromthe sealing portion;

acomrtﬁu' i ng rtign,provided on a firs urface side of the elastic
menber ar?ﬁ?@omm cat ?W&Q\'/ﬁ cﬁgpﬂ%c qcﬁ?gd@[g&?zgeﬁ@ﬁ eemAFeRATAESace porti on
provi ded OR a second surface side of the elastic nenber and communi cating
with t HE™tksealipgpertign g response to lowering of pressure at the ink supply port side,

thereby making it possible to supply ink via the opening portion or the through-hole into
the ink supply port.

[000112] According to this arrangement, in a case that the elastic member separates
from the sealing portion in response to a negative pressure at an ink outflow port, the
opening portion of the sealing portion and the through-hole of the elastic member each act
as an ink flow passage to supply ink to the ink outflow port with reduced flow passage
resistance. Therefore, it is possible to provide an ink cartridge which can be
accommodated to large amount of ink consumption at a recording head and which is
suitable for high speed printing.

[000113] (3 In the ink cartridge according to (1), the elastic member is formed
with a protrusion, and the through-hole is formed through the protrusion,

[000114) According to this arrangement, a large space can be ensured around the
protrusion, thereby lowing flow passage resistance caused in association with ink flow.
[000115] (4)  Inthe ink cartridge according to (1), the negative pressure

generating mechanism further includes a second ink flow path through which the space
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SZL- DOCS1 12982BBv3 [ 0001101 According to this arrangenent, in a case that
the elastic nmenber separates fromthe sealing portion in response to a
negative pressure at an ink outflow port, the opening portion of the
sealing portion and the through-hole of the elastic nenber each act as an
ink flow passage to supply ink to the ink outflow port wth reduced fl ow
passage resistance. Therefore, it is possible to provide an ink cartridge
whi ch can be acconnodat%d to, |l arge anount of ink consunption at a

r ecor di PRURBSOMENGICHISS afithithe ik SPRBEPE or hi gh speed printing, [000111] (2)
In the ink cartridge according to. (1), the elastic nenber separates from
t he seald0ylgdor t i Ancdirdinges fonareangemensiok flay into the mksuppdy port térebd nk suppl y
port side, thereby making it possible to supply ink via the opening

por ti onfcemed b tieMiraigh 1B Rtk 4WdQhe §edbnd ik fSWDRID, 2RO tHerefdre@Qdrke] Accor ding
to this arrangenent, in a case that the el astic nenber separates fromthe

seal i ng 8NNk 4 re at an ink outflow port,
tlhe tppgﬁ?ﬁ%o@gﬁc{?#@%&%?@ %’ggﬁﬁdggfﬁ%‘???‘?ﬁ’r’ﬁﬁﬁ% he thr?)ug_h- Eo![e ;)1;1 t_hek
elastic ne r each ac as.an i, ow. pas e to supply in o] ein
out f | OV\IOSQH'ﬁwi t h&r)eduifé@efﬂWBa%%%gml&égigM?cﬁpﬁ’&’%T ore, it is
possible to provide an ink cartridge which can be accommodated to |arge
anount eimmukicatesteithtitel ivk supplysparevis thei thipupl-haleathd opprimghpdrson snd thabl e f or
hi gh speed printing. (000113) (3) In the ink cartridge according to (1),
t he el aftst Bk this formed wth a protrusion, and the through-hole is
formed through the protrusion. [000114] According to this arrangement, a
| arge SpRegIHan bﬁce’d}aﬁg%&;r@{%geraaﬁ,m@&&{ﬁdmrqne elhdiR et a9 1 ow
passage resi Stance causéd I n association with ink flow [000115] (4) In
t he ink Al 1,10 | XE, AL [ erating
iRy i RE SRh LR e bl bnercan o AT A RIS THE R B

[~
mechani Sm T ur secon ough t he space

association with ink flow can be suppressed by the opening portion.

[000119] (6)  Intheink cartridge according to (1), the negative pressure
generating mechanism further includes a partition wall that is disposed at an upstream side
of the elastic member and that defines 2 compartment between the elastic member and the
partition wall, the partition wall having a protruding portion against which the elastic
member elastically presses, and the opening portion is formed in the protruding portion.
[000120] According to this arrangement, in a state in which ink is supplied by
separation of the elastic member from‘the opening portion, a space as large as possible can
be ensured around the protruding portion, thereby suppressing dynamic pressure loss
associated with ink flow. That is, the protruding portion can be formed by the same
matetial as that of a container main body, 2 protruding amount {a height) of the protruding
portion ¢an be set in an arbitrary manner, and design freedom for a shape of the protruding
portion and a shape of the through-hole can be increased.

[000121} (7)  Intheink cartridge according to (6), the negative pressure

generating mechanism further includes a biasing member that is disposed opposite to the

20,

S5L-DOCEL 1298208v3



-2S- SSL-DOCS1 129826%v3 portion communicates with the ink supply port.

[ 000116] According to this arrangenent, ink flowinto the ink supply port
can be formed by the first ink flow path and the second ink flow path, and
therefore a large anmount of ink can be snoothly supplied to the ink supply
port. [000117] (5) In the ink cartridge according to (1), the space portion
comuni cates with the ink supply port via the through-hole, the opening
portion and the first inpk flow path. [000118] According to this

ar rangeﬁé?ff?‘k?%%o‘@%??%?’g‘%P’ﬁeﬁgleéfﬁaég membg awarddhe PIsEuding FPTtiRs by a
sinple structure, while the increase of flow passage resistance caused in
associ afP@H2¢j t h iAdcofdingrockis atvangempent; deshdtibyenber capbaiatigblp brduighin.

[ 000119] (6) In the ink cartridge according to (1), the negative pressure

gener at iiitg cBREBANIE thelpiétnlifiy porGotRES dRsPH JolstutddT tN@dlkstichdmties, di Sposed at
an upstream side of the elastic nenber and that defines a conpartnent

bet ween |l ast . c er_,and .t h artition wall. the partitjon wall

navi ng A PGreAstb et PR R et AR Rl iRemets of oo, ivRled T 1y
presses, agg t he opening portion is forned in the protrudi nqngortion.
(000120pPRited Siamm Ay cxterionpig. aFwiahsheraontact forceda sealing faree) Riyi R is supplied
by separation of the elastic nenber fromthe opening portion, a space as

| ar ge aslapismember aatactshke paudingl pention nah benazsify set toumli aytimabydlighe. 4 her eby
suppressing dynam c pressure | oss associated with ink flow That is, the

pr ot r udivalge Bk tardpreGait séRratioh GBthe Rlastid e ibdFRlue PPHhe Chrfihg @B oldiRdnt 8hd @
contai ner main body, a protruding anount (a height) of the protruding

oo "G eagin | iR BB Son £ A e Sheve
Ippgggﬁf zgn' ells%g%'r%_g'; of(t}Q bilasri]ngt mhgmli,\erll.k ﬁ'napratrtrir.iu a ,em%%(a:s%rt zilt r;‘lgco}l Cs)p:(n@ s ugcf&e negative

as the biasing member, the adjustment can be made easily and accurately.

{000123] (8)  Intheink cartridge according to (6), the elastic member is urged

toward the protruding portion by elastic deformation of the elastic member.

[000124] According to this arrangement, without increasing the number of component

parts, the elastic member can be reliably brought into contact with the protruding portion

regardless of posture of the elastic member, and sealing ability can be maintained regardless

of movement of a carriage, vibration applied from an exterior, ete.

[000125] (%)  Inthe ink cartridge according to (6), the opening portion of the

protruding portion is disposed to substantially face a center of the elastic member.

[000126] According to this arrangement, a central region of the elastic member is

deformed symmetrically with respect to the center, while keeping a substantially planar

shape. For this reason, the opening portion can be reliably sealed to enhance the sesling

ability,

[000127] (10)  Inthe ink cartridge according to (1), the space portion is arranged so

that a pressure caused in a downstream side of the elastic member by consumption of ink is
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generating nechani smfurther includes a biasing nenber that is di sposed
opposite to the 29- SSL-Docsj 12982o00v3 protrudi ng portion and which urges
the elastic nenber toward the protruding portion. [000122] According to
this arrangenent, the elastic nenber can be reliably brought into contact
with the protruding portion regardl ess of posture of the elastic nmenber.
Therefore, sealing ability can be maintai ned regardl ess of novenent of a
carriage, vibration applied froman exterior, etc. Further, a contact
force (eapiukiciangbstantizdy enre wheiacff thersecord sadidesidemfiter elastin tretber. t he
protrudi ng portion can be easily set to an optimal value, i.e. a value

that cqoopeyent ARl oQis fraidemetd, 85ithdt/sEraRh of dRsAOntdiBercar ri age
novenent and that can maintain a suitable negative pressure for supplying

i nk, by, :a80¢ ' | C I Lc force) of, the biasing nmenber.
In par%?g’g{r%@?h?%ag“@asé&?ﬁ%g eé:%gglé sbg'rrl n!J‘J"?%tBEgrecégurﬁghatnﬁ%att#‘%g':kng nenber ,
t he adj ust,nent caﬂ be nmade egsi@ly xgnd agcurat e,I‘\(/. [000123] (8) In the ink
cart ri GURPIAERI DYzt et areaeind theiefor the openingnfihs ink dowpsghicanttgnar d t he
protrudi ng portion by. elastic deformation of the elastic nenber, [000124]
Accor dicanducted: dnlsbythe pregsure ahangesuitabletfor wpplyimginky t he nunber of conponent
parts, the elastic nenber can be reliably brought into contact wth the

pr ot r ufidoond 2ppr t i gm) rag&redﬁmrﬂgemfm o), tieetired iAk Hb® pamIRer . and

sealing ability can be nmaintained regardl ess of novenent of a carriage,

Vi br at . giheaRB; ezsgag@‘gﬁﬂioﬁ)ﬂ:?rfciiﬂﬁsuﬁhgqoi 000125] (9) In the ink cartridge

according to (6), e opening porti the protruding portion is
Accor arRg BT o &8s uRFergeBi, Pl hespion Pertonisn SbGLE RpPlitivber i 5
defornmed symmetrically with respect to the center, while keeping a
subst aHt theimk supply-part, andthseefore gyen if arair igbblsrexistswithim the specerportision can be
reliably sealed to enhance the sealing ability.

the air bubble can be easity discharged from the space portion.

[000131] (12)  Inthe ink cartridge according to (1), the first ink flow path

connecting the ink supply port to the opening portion branches at an intermediate position

to define a branching passage, and the branching passage is connected to the space portion

that applies the pressure onto a substantially entire area of the second surface of the elastic

member.

[000132] According to this arrangement, ink can be supplied using a plurality of flow

passage, without complicating a flow passage structure in the vicinity of the ink supply

port. |

[000133] (13) Inthe ink cartridge according to (1), the first and the second

surfaces of the elastic member contacts ink over a substantially same area.

[000134] According to this arrangement, a pressure difference can be readily caused

between the first surface side of the elastic member and the second surface side thereof, to

thereby reliably causing the movement of the elastic member.

[000135] (14)  In the ink cartridge according to (1), the opening portion includes a
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[000127] (10) In the ink cartridge according to (1), the space portion is
arranged so that a pressure caused in a downstream side of the elastic
menber by consunption of ink is -30- SSL-DOCS1 12992B8v3 applied to a
substantially entire area of the second surface side of the elastic nmenber.
[ 000128] According to this arrangenent, contact/separation of elastic
menber wth/fromthe sealing portion can be controlled by receiving the
pressure.ccpan e at the ink su]lpply port by a large area, and therefore the
openi ngYBRATGAEPSTHRN [Ocae pantlestin membersideand e dlated ippritan fianag putwsdrr e change
suitable for supplying ink. [000129] (11) In the ink cartridge according to
(1), thmoving gong thie flated\poptiinhin aslirectamrod atkeftbw ivavar dietheSpleapplyqiok. on to the ink
supply port. [000130] According to this arrangenent, ink in the space

port 1 0rj0eIs 63l SO Aostifybld arrihekith, IRISHPRENbRUhcAUlaldicERIOr e even 1
u

an air bubble exists within the space portion, the air |I'é "Can be

easi | i r . Welgl 001 12) In the ink

cartr] GOuREieaEho ¢ ekl ARERRIL IOk sty o8 Mo ferElasrtet Piyeehe i nic
supply port .to the_qgpenin ortion branches at an internedi ate position to
define? °BF’3P%ﬁﬁeﬁ§f§’£§§5‘§gg, g%mamttﬂéh%?bé[r’iﬁ%cﬁ&wa’éésé%qu%ae@mnect ed to the
space portion that applies the pressure onto a substantially entire area
of thelQ@¥H8AH suliBce lvtheinkecastridge aesordingtbdi), pOlegst a2pbniActoegidh bftheo t hi s
arrangenent, ink can be supplied using a plurality of flow passage,

W t houklastiombibay whigh aofthasuteasaiag@ofionlis fothRd afa blaBarvduphe ty of the ink
supply port. [000133] (13) In the ink cartridge according to (1), the

first poubiBbp SeaeBstdingys i%%%?ag%}@m&ﬂ%ﬁth@ké&ﬁ%é g%xﬂtsﬂ?ﬁ& mﬁ%ﬁ%&%%é&k over a

substantially sane area. [ Accordin I'S” arrangenent, a pressure
differ el e %Qgtﬁqntg%gﬁhét%iﬁlaéja%ﬁ%ther reliably.  Further, the alignment of the sealing

portion with respect to the elastic member can be easily performed.

[000139] (16}  In the ink cartridge according to ('l), the negative pressure
generating mechanism further includes a biasing member that presses the through-hole of
the elastic member into contact with the seaiing portion.

[000140] According to this arrangement, the elastic member can be reliably brought
into contact with the sealing portion regardiess of posture of the elastic member,
Therefore, sealing ability can be maintained regardless of movement of a carriage, vibration
applied from an exterior, etc. Further, a contact force (a sealing force) by which the
clastic member contacts the sealing portion can be easily set to an optimal value, i.e. a value
that can prevent separation of the elastic member due to the carriage movement and that
can maintain a suitable negative pressure for supplying ink, by adjusting a basing force (an
elastic force) of the biasing member. In particular, in a case that a coil spring is used as
the biasing member, the adjustment can be made easily and accurately.

[000141) (17)  Inthe ink cartridge according to (1), the first ink flow path is formed

by a recessed portion formed in an ink supply flow passage forming member, and a film
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between the first surface side of the elastic nenber and the second surface
side thereof, to thereby reliably causing the novenent of the elastic
menber. [000135] (14) In the ink cartridge according to (1), the opening
portion includes a -31-- SSL-DOCS1 129B288v3 cylindrical portion |ocated at
an el astic nenber side and an flared portion flaring outward noving al ong
the flared portion in a direction of ink flow toward the ink supply port.

[ 000136] According to this arrangenent, the elastic nmenber contacts an area
of t heseabing thadeses®r PIFHAM on, to thereby ensure reliable sealing ability,
and the flared portion enlarges an opening area of the opening portion, to
t her ebjooodtt]ce f{I8\ phstheidk cassist wneding t{)%b@,ltb?](}p(:rijﬁg portion ksdoimed cartri dge
according to (1), at least a contact region of the elastic nenber, which

cont acggpy %MSugt%eﬁdié RemiR@ kiirbOgh the nkl QppIg dowpasapt AiamingSHeritree. [ 0001381
Accordi'ng to this arrangenent, the sealing portion and the elastic nenber

a1 gnnihPPH" AL RRI S hade B OV S OB) B Sl ore e can be

t he"'séa 10 spect”to the el'astic ne

easily perforned. (Q00139 L_’% In the ink cartridge according to (1), the
negat i REIPIEROEHPRCR P%%‘i %MIQHFMWH her includes a biasing member

that presses the through-hole of the elastic nmenber into contact with the
seal i nfpopd#4li on. (9 00ImibE inkseuridgsmagcerdinghip §1)atheartyearisdge istfuahes| asti ¢ menber
can be reliably brought into contact with the sealing portion regardl ess

of postafisgu@tbd bhe frameshéntberrRavtigy the inkhsepely por, andedid menizbistalingtycan be
mai nt ai ned regardl ess of novenent of a carriage, vibration applied from an

exteri ﬂﬁﬁnﬁﬂﬁopé:rﬁﬂgtiﬁ?facc S 16O REAE nefBEC Bnd AregRalih MAichAEERIgatie Which the
el astic nefber” contacts the sealing portion can be easily set to an opti nal

value, plesive BerntPlile mekhfonf RTyIEY RMrmRARALAL! Ot Bf aillGe tlciPhC menber due

to thefcdrriage novene t can maintain a sultable negative
pressuhgng%rem léll[?p| ying ink, by adjusting a basing force (an

[000145] According to this arrangement, in a case that the installing region is integral
with the frame member, the manufacture is easy. The other case that the installing region
is discrete from the frame member is suitable for realizing a complicated structure since the
installing region and the frame member can be manufactured separately and then assembled
together.

[000146] (20)  Inthe ink cartridge according to (1), the ink storage chamber is
divided into an upper ink storage chamber sealed from an atmosphere and 2 lower ink
storage chamber opened to the atmosphere, the upper ink storage chamber communicates
with the lower ink storage chamber via 2 flow passage, and the negative pressure
generative mechanism is disposed in a flow passage connecting the upper ink storage
chamber to the ink supply port.

[000147] According to this arrangement, the pressure change applied to the elastic
member in the negative pressure generating mechanism can be limited, while taking into

account only the pressure change caused due to the change of the ink amount within the
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el astic force) of the biasing nenber. In particular, in a case that a coi
spring is used as the biasing nenber, the adjustnent can be nmade easily and
accurately. [000141] (17) In the ink cartridge according to (1), the first
ink flow path is formed by a recessed portion fornmed in an ink supply flow
passage form ng nenber, and a film-3 2- SSL-DOCSI 13922B8v3 sealing the
recessed portion. [000142] (18) In the ink cartridge according to (17), the

openi n artion is, forned,., by.a through-ho)Je formed through the ink supply
PP ow BBk Pt oo LR ot R TABEOH G FnE G GOCa By et o (37)
and (18), the ink flow path and/or the opening portion can be constructed
by a $hmglessicanember gerdact heeealing pertio), torantehesssivily B&getwalu&gmdaitisordi ng to (1),
the ink cartridge is further constructed by a frane nmenber having the ink

suppl popsible to priodhida ahiink daenidge, iswhich 8 9enainit PRizRGuatafBerddugedur f ace of the
frame nmenber, and a region in which the negative pressure generating

mechaps, {&tﬁ@}.%gggrgﬂifémg ﬂﬂﬁ@%ée%@e@]ﬁm’ge%h@, or discrete fromthe frane

menber. [ 00014 ing to this arrangenent, in a case that the

i nstal/l] egi is.integral . with the fr menber, the manufacture is
easy. [%981 her?@sel‘i‘ﬂ’ﬁt‘ﬁi FRETOBG 15T ’Qgg‘or(bgnﬁlfﬁpei“gga%‘é‘%ste fromthe frane
menber is suitable for realizing a conplicated structure since the

i nst akPRsigycied @ e ghrangh-hele formedehraegibeproduding porian bivies upletarserfageat el y and

t hen assenbled together. [000146] (20) In the ink cartridge according to

(1), wpbeionrik aslistel agdthehefiber is divided into an upper ink storage chanber
seal ed from an atnosphere and a | ower ink storage chanber opened to the

at nos piuen89) t he A¢pH@ingith his brpindeiRert AT B&Htact HHTHURE Qaki8SnemWet Fanitae | ower i nk
storage chanber via a fl ow passage, and the negative pressure
realized reliably.
[000150] {22) Inthe ink cartridge according to (21), the protruding portion is
conical in section.
[000151] (23)  Inthe ink cartridge according to (22), the opening portion includes a
flared portion flaring outward moving along the flared portion in a direction of ink flow
toward the ink supply port.
[000152] According to these arrangements (22) and (23), it is possible to reduce flow
passage resistance during ink flow.
[000153] (24) Inthe ink cartridge according to (1), the through-hole is formed at a
center of the elastic member.
[000154] According to this arrangement, the elastic member is deformed
symmetrically with respect to the center, and therefore the contact with the sealing portion
can be made reliable.
[000155] (25) Inthe ink cartridge according to (1), the elastic member is shaped as

a disc.

[000156] According to this arrangement, the deformation of the clastic member can
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generative nechanismis disposed in a flow passage connecting the upper ink
storage chanber to the ink supply port. [000147] According to this
arrangenent, the pressure change applied to the elastic nenber in the
negative pressure generating nechanismcan be [imted, while taking into
account only the pressure change caused due to the change of the ink anount
within the -33- SSL-DOCS1 12913288v3 | ower ink storage chanber. Therefore,
there is no need to set the contact force, by which the elastic nenber
cont actbs made usiéern, and thercontaet, withotha seading pegionab yvell as the deformetionambeni t i s
possible to provide an ink cartridge, in which a remaining ink anbunt can

be reduwegtessurd dhange ockeitstchmbe fnbde @igilact force to the excessively large
val ue. [000148] (21) In the ink cartridge according to (1), the opening

POr 1 Ofoots7PONS UHC! 2l B RERUSIAGH SRS KR Qg Pr Ot vl ng

portion having a planar rface portion at a distal ereof, [000149]
According to this,arran nt., the contact with the elastic nber can be
feal | 2 Eupigind; i $1a8c RRREAERYing 555 BRE': AGopdiars e g ek BP 5 < 0 (219
the protruding portion is conical _ in section. [000151] (23) In the ink
cartri 9¥able Foiesnonse tar presspre diffiesenipd hetwgerpde firs and sesbudinsfages; &1 ared portion
flaring outward noving along the flared portion in a direction of ink flow

t owar dsealieg portios hpyihg apopening fRERIGAiccnandiangwitbaidepsragrfangrnent s (22)
and (23), it is possible to reduce flow passage resistance during ink

flow. #PeQ5dle smhWhich chiiBuhiblteswit b A QuEAOFSH; A& olunickiing fiibAT ough- hol e
is formed at a center of the elastic nmenber.
provided on a side of the first surface of the elastic member and adapted to communicate
with an ink tank storing ink therein; and a space portion provided on a2 side of the second
surface of the elastic member and communicating with the ink outflow port.
[000158] According to this arrangement, in a case that the elastic member separates
from the sealing portion in response to a negative pressure at an ink outflow port, the
opening portion of the sealing portion and the through-hole of the elastic member each act
as an ink flow passage to supply ink to the ink outflow port with reduced flow passage
resistance. Therefore, it is possible to provide an ink flow céntrollcr which can be
accommodated to large amount of ink consumption at a recording head and which is
suitable for high speed printing.
[000159] (27)  Inthe fluid flow controller according to (26), 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 against
which the elastic member elasticaily presses, and the opening portion is formed in the
protruding portion.

[000160] According to this arrangement, in a state in which ink is supplied by

separation of the elastic member from the opening portion, a space as large as possible can
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[ 000154] According to this arrangenent, the elastic nmenber is deforned
symmetrically with respect to the center, and therefore the contact with
the sealing portion can be nade reliable. [000155) (25) In the ink
cartridge according to (1), the elastic nmenber is shaped as a disc.

[ 000156] According to this arrangenent, the deformation of the elastic
menber can -34- SSL-DOCSJ, a79B288v3 be made uniform and the contact with
the sealing portion as well as the deformation when the pressure change
occur s begnsused areued theipretpiding PO Sikreby36pprEssingpiyeasioiprdssute s on al so
provides an ink flow controller conprising- an elastic nenber having a

first asdcatesiorcionidk e adhat @nde proiRERESBRA! B ba l&mlN response to
a pressure differential between ?[he fig?t and sec}(}ﬁ‘gew?&g@g% a sealing

portio [ W t] ' ‘ ontact. wth.and separate from
Phe o oAl B Ao R R A0, 4 el ERn RO g bRt fle. o
communi Cﬁ%’:’?{}g ygorti.on rovided on g side of the first surface of the

el asti #° P 8 5 12 4% BORETY B AnA dessniresdpmiorishapg of haprasudingng i nk
therein; and a space portion provided on a side of the second surface of

t he el #3Tios ane piserpeafdhetbravghiholetdambe wictehsedhe i nk out fl ow port. [000158]
According to this arrangenent, in a case that the elastic nenber separates

from t [R036H) | ng (3801 t Lipthe fGIdrRSPUNGD]érQicEordiRg 26 | . A AR RSN 2D i nk
outflow port, the opening portion of the segl [ Elzg”?porltion anl%trt1 e

LIt OUGHISAES oppodido lstiniiERRE SRCR:ATh: cBSicHLrAK QY RASSA0E L0

supply ink to the ink outflow port w th”reduce assag resi st ance.
Ther ef gr@midinb dostid0ssi bl e to provide an ink flow controller which can be
mwg{é)at gigtgtplgﬁlmq"

acco arge amount of ink consunption at a recordi ng head and

whi ch tO%Oléﬂi t ab}\gcgrgiq-lg Pcly I%E]s a?'lpaggegme%,it g :ie]z? ic member can be reliably brought
into contact with the protruding portion regardless of posture of the elastic member.
Therefore, sealing ability can be maintained regardless of movement of a carriage, vibration
applied from an exterior, ctc.  Further, a contact force (a sealing force) by which the
elastic member contacts the protruding portion can be easily set to an optimal value, i.c. a
value that can prevent separation of the elastic member due to the carriage movement and
that can maintain a suitable negative pressure for supplying ink, by adjusting a basing force
(an elastic force) of the biasing member. In particular, in a case that a coil Spring is used
as the biasing member, the adjustment can be made easily and accurately.
[000163] (29)  In the fluid flow controller according to (27), the elastic member is
urged toward the protruding portion by elastic deformation of the elastic member.
[000164] According to this arrangement, without increasing the number of component
parts, the elastic member can be reliably brought into contact with the protruding portion
regardless of posture of the elastic member, and sealing ability can be maintained regardless

of movement of a carriage, vibration applied from an exterior, etc,

(000165] (30)  In the fluid flow controller according to (27), the opening portion is
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[000159] (27) In the fluid flow controller according to (26), a partition
wall is disposed at an upstream side of the elastic nenber to define a
conpartnment between the elastic nmenber and the partition wall, the
partition wall having a protruding portion against which the elastic

menber el astically presses, and the opening portion is fornmed in the _
protrudi ng portion. [000l 60] According to this arrangenent, in a state in
which ink is supplied b separation of the elastic nenber fromthe opening
por t i odispesed pasubstantialbyregs acenten ofihiglelsidememiers-  SSL- ROCS; 12?eZeev3 be
ensured around the protruding portion, thereby suppressing dynam c pressure

| oss  pomeeslat ed Avkdrbink ik tHhd Avdngdhiéit, 4 Gentrklegipii 6f the dialde Membérgn can be
formed by the same material as that of a container nmain body, a protruding

anount i i i j: bitrary
anor SRR el SRREBENG L RRE R S e Bty Bl L0
shape of the_t hrough-hoJe can be increased. [0001611 (28) In the fluid flow
cont r ofl@F akRed air%g%deﬁlangame%"sqan E@M&ﬁeqﬁ)@ twéaaﬁsél&ssﬂ%si te to the
protruding portion and urges the elastic nmenber toward the protruding

porti osbilify000162) According to this arrangenent, the elastic nenber can be
reliably brought into contact with the protruding portion regardl ess of
post ur ppoofisTihe eBhbéugh thepiesdnt invalindhobeen dseabedighddiistiated is deraiet

mai nt al ned regardl ess of novenent of a carriage, vibration applied froman

ext eri QrejeaA} Goddrtbbd Bzt thd s&ﬂ@is??tw#ﬁ'f‘ﬂﬁnsﬁﬁi&%li ieﬁ‘zﬁnﬁbl%ﬂ?)an#’gé ndiech the

el astic nenber contacts the protruding portion can be easi set to an
optimal_ valu i.er.a Vvaluye that can prevent separatiqn. of. the elastic
rerber ettt S vhe SeirabR e bt RGP E s RSO Bloh e s T e
negativeygressure fog supplying ink, by adjusting a basing force (an

=

el ast i 20y 8Y ti)tensps QiHae BRCAEPRYMBESIB®S. I n particular, in a case that a coil
spring i s used .
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as the biasing nenber, the adjustnent can be nade easily and accurately.
[000163] (29) In the fluid flow controller according to (27), the elastic
menber is urged toward the protruding portion by elastic deformation of
the elastic nmenber. [000164] According to this arrangenent, w thout

i ncreasi ng the nunber of conponent parts, the elastic nmenber can be
reliably brought into contact with the protruding portion regardless of
posture of the elastic nmenber, and sealing ability can be maintai ned

regar dIV¥EAT ¥ ChMARERISof a carriage, vibration applied froman exterior,
etc. [000165] (30) In the fluid flow controller according to (27), the
opening portion is -3 6- SSL-DOCS3 120828Bv3 di sposed to substantially face
a center of the ﬁl astig_p. nber.., [000166] According to this arrangenent, a
central region ofthe Gagn PTYE: def ormed symetrically with
respect to the center, while keeping a substantially planar shape. For
this reason, theappdtaoregecemben can be reliably sealed to enhance the
sealing ability. [000167] Although the present invention has been
described and il hubikrsapplglport tdtai |, it is clearly understood that the
sanme is by way of illustration and exanple only and is not to be taken by

dotined only by: PRECTePRey sPRR B MR R RR Ry UB¥E RG] Do’
1258288v. T 1S CLAIL IS: l..An ink carf{ridge, conprising: an ink
st or ag%%ﬁﬁﬁ@e@fﬂ%ﬂ"?ﬁﬁﬁﬂﬁﬁ?vhﬁm Storagfychamoer and the ink supply port as a

consequence of consumption of ink, the negative pressure generating mechanism mncluding,

an elastic member having first and second surfaces and a sealing
portion, the sealing portion having a through-hole;

an ink flow path communicating with the ink supply port and having
an opening portion at a position where the sealing portion of the elastic member
contacts with and separates from the opening portion, the opening portion facing
the through-hole;

a communicating portion facing the first surface of the elastic
member and communicating with the ink storage chamber; and

a space portion facing the second surface of the elastic member and

communicating with the ink supply port.

2. The ink cartridge according to claim 1, wherein when the sealing
portion of the elastic member separates from the opening portion, ink in the communicating
portion flows via the opening portion into the ink supply port and also via the through-hole

into the ink supply port.
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a negative pressure generating nmechani smwhich selectively bl ocks and
opens fluid communi cation between the ink storage chanber and the ink
supply port as a consequence of consunption of ink, the negative pressure
generati ng nmechani smincl uding, an elastic nenber having first and second
surfaces and a sealing portion, the sealing portion having a through-hole;
an ink flow path communicating with the ink supply port and having an
opening portion at a position where the sealing_portion of the elastic
menber contacts W th adde gkFaraigsaccpdingitnslapdnvhereindhe seaking pastiompeni ng
portion facing the through-hole; a conmunicating portion facing the first
sur f ace offthet dlastie nsesdbiecis copsrheredand peatmsioni peathided fiwint the tiine simfdcest or age
chanber; and a space portion facing the second surface of the elastic
menber and comrunicating with the ink supply port. 2. The ink cartridge
according to claim1, wherein when the sealipg _poyrtion of the elastic
member separates from t H8¢ BSSATIHEESRFFP1dmS to i“ﬂfkn i nwherein dhrapass RS

portion flows via the opening portion into the ink supply port and al so via
t he t hr cogimunidates withitbe mheuppik pert piglap igotiew path differgsifron] BEBK ARpOpABDV3 3.
The ink cartridge according to claim1, wherein the sealing portion of the
eIastichgﬁmgﬁhchﬁnmgmﬁhkmcted as a protrusion protruded fromthe first
surface. 4. The ink cartridge according to claim1l, wherein the space
portion comunicates with the ink supply port via an ink flow path

different fromthe ink flow path having the opening portion.
5. The ink cartridge according to claim 1, wherein the space portion

communicates with the ink supply port via the through-hole and the opening portion.

6. The ink cartridge according to claim 1, wherein the negative
pressure generating mechanism further includes a partition wall that is disposed at an
upstream side of the elastic member and that defines a compartment between the elastic
member and the partition wall, the partition wall having a protiuding portion against which
the sealing portion of the elastic member presses, and the opening portion of the ink flow

path is formed in, the protruding portion,

7. The ink cartridge according to claim 6, wherein the negative
pressure generating mechanism further includes a biasing member that is disposed opposite
to the protruding portion and which urges the elastic member toward the protruding

portion.

g, The ink cartridge according to claim 6, wherein the elastic member

is urged toward the protruding portion by elastic deformation of the elastic member.

9. The ink cartridge according to claim 6, wherein the opening portion
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5. The ink cartridge according to claim1, wherein the space portion
comuni cates with the ink supply port via the through-hole and the opening
portion. 6, The ink cartridge according to claim1l, wherein the negative
pressure generating nechani smfurther includes a partition wall that is

di sposed at an wupstream side of the elastic nenber and that defines a
conpartnment between the elastic nenber and the partition wall, the

partition wall having a pratrudi ortiqgn_agai nst 'cg t he geal ing
Por t| on e HebREPE cRenberors BLuBRebil eRRE Bt iabe evertEmer. < o i nk
flow path is forned in, the protruding portion. 7. The ink cartridge
according to claim®6, wherein the negative pressure generating nechani sm

further includes abi asihgifEARGEE Nabrdirg tgicﬁﬁﬁ,e@n%zg?iﬂﬁgé;,\%%e ;g(ﬂg&he

protrudi ng portion and which urges the elfastic ne pr ot rudi ng
portion.. The ink cartridge accardi,n o clai wherei,n the elastic
rerber e aorRinRan b AR MRS R S iRl mEPRETHR o et on of ¢ he
el astic nenber. 9 . The ink cartridge according to claim®6, wherein the
openi ng FHPETEENt begy artangedyadat copdwdion of wk cRwses pEhange i awpressure i on i s

di sposed to substantially face a center of the elastic nenber, 30. The ink
car t ri dgeplaicoradlavgstreant kide nf the elabter eember Fend sheadengron ttheopressiredt udes a
conpartnent that faces the second surface of the elastic nmenber, the

conpar t Eppliedxeian@baiitallg eftirs erek batheGedftimd FRHARDT He dlddkic meME@S a change in a
pressure applied. to a dowmstream 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 nenpber. 11- The ink cartridge according to
claim1, wherein ildk i nTheiokicarndes 5eerdwedn st whestn mkimthg ik ow passage
connecting the ink storage chanber to the first

storage chamber flows via a flow passage connecting the ink storage chamber to the first

surface of the clastic member, the opening portion of the ink flow path, a flow passage
connected to the opening portion of the ink flow path, the space portion facing the second
surface of the elastic member and a flow passage connecting the space portion to the ink

supply port, in this order, info the ink supply port.

12. The ink cartridge according to claim 6, wherein a flow passage of
the ink flow path includes a first portion that communicates the opening portion of the
protruding portion with the ink supply port, and the flow passage branches at an
intermediate position to define a branching passage, the space portion includes a closed
space the pressure in which 1s applied onto a substantially entire area of the second
surface of the elastic member, and the branching passage is in fluid communication with the

closed space.

13 The ink cartridge according to claim 1, wherein the first and the

second surfaces of the elastic member contacts ink over a substantially same area.
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surface of the elastic nenber, the opening portion of the ink flow path, a
fl ow passage connected to the opening portion of the ink flow path, the
space portion facing the second surface of the elastic nenber and a fl ow
passage connecting the space portion to the ink supply port, in this
order, into the ink supply port. 12. The ink cartridge according to claim
6, wherein a flow passage of the ink flow path includes a first portion
that communi cates the qgfning portion of the protruding portion with the

ink supply port, &hd t heheinkgarpidgsagerénatretiam hiwharein ihatopeniegipertien posi ti on
to define a branchi ng passage, the space portion includes a closed space

t he pr esftle ¢nki ﬂbm?hsshgd isclagylal glindiblgortiUbedtéNitianlelayti eMbmb& sale@ad of the
second surface of the elastic nmenber, and the branching passage is in

f1u A SRS 68icAMaNhE Bytafy mElifs Blng BRI red brid S ol MA@l AG, 20COT O} NG

to clai erernt Irst an €”secon aces o i ¢ menber
contacts in(%< over a iubstanti ally same area. -40- SSL-DOCSI 12962B8v3 14.
The i nkioq FEdBesUPlR Pl ng to claim 1, wherein the opening portion of the
ink fl ow passage includes a cylindrical portion |located at an elastic
menber side and an flared portion flaring outward noving along the flared

portion in a diregiion 'ﬂfe ihP Karfrld@WacdoRUNERY © dIdif 1, WheRHPRIAsARE Lealidy:  The 10k

cartridge according to claim1l, wherein at |east the sealing portion of

ol anar - Pation BEE st el BRA EbRetes e SRERPAPRBE S it Mo i 1 ¢ ne

negative _pressure generating nechani smfurther includes a biasing nenber
t hat pr%%@é"s the sealing portion of the elastic nenber into contact with
t he openi ng portion.

16. The ink cartridge according to claim 1, wherein the negative
pressure generating mechanism further includes a biasing member that presses the sealing

portion of the elastic member into contact with the opening portion,

17. The ink cartridge according to claim 1, wherein the ink flow path is
formed at Jeast partly by a recessed portion formed in an ink supply flow passage forming

member, and a film sealing the recessed portion,

18, The ink cartridge according to claim 17, wherein the opening
portion is formed by a through-hole formed through the ink supply flow passage forming

member,

19. The ink cartridge according to claim 1, further comprising a frame
member having the ink supply port, and a lid member sealingly closing an opening surface
of the frame member, and a region in which the negative pressure generating mechanism is

installed is formed integral with or discrete from the frame member.

Al
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17. The ink cartridge according to claim1, wherein the ink flow path is
formed at least partly by a recessed portion forned in an ink supply flow
passage formng nenber, and a filmsealing the recessed portion. 18. The
ink cartridge according to claim 17, wherein the opening portion is forned
by a through-hole fornmed through the ink supply flow passage form ng
menber. 19. The ink cartridge according to claim1, further conprising a
frame nenber having the ink supply port, and a |id menber sealingly

cl osi ng an openi ngP-sur f Beeank edriridgs apqoadiag teeeiwer |, vehetkimtheéndi toragm whi ch t he
negative pressure generating nmechanismis installed is formed integral

Wi th or cithirber Rtdévidedoimd dneuppeaink steageehambet Seal oD athokfRBe ffva3 20. The
ink cartridge according to claim1l, wherein the ink storage chanber is

di vi dedichiah Shicford PP SHaribRKothd Afihe SHARDRE: SRALAA: Ik YBAR Abgbgphere and a

| ower ink storage”chanber opened to the at'nosphere, t upper i nk storage
chanmber __conmmuni cat ith .the |ower i.nk staqrage chanber via a flow
passage?o’%’ﬁamfﬂgs W&@?l‘%‘éfe’ lﬂlf étggwg’:’ad%%éyﬂta&{%‘g Wéé%ﬁn%’@ﬁ#? R4t ¥osed in a
fl ow passage connecting the upper ink storage chanmber to the ink supply
port. 2BIESSPHeSinglatiye meEhaaye B 8epessr i oV epwrisn connegtiag ienspptranbpeni ng
portion 1is constructed as a through-hole formed through a protruding
porti onstbmge nprebept@timnink sippliygpoet. portion at a distal end thereof. 22. The
ink cartridge according to claim2l, wherein the protruding portion is
conical in section. 23. The ink cartridge according to claim 22, wherein

t he openin ortion i | udes a, flared, portion flari outward novi ng al on
t he f|par edgpoPti i gﬁxe ink cartridge accordupg to cﬁarm 1, %erelrr]u he opening portion J J

is constructed as a through-hole formed through a protruding portion having a planar

surface portion at a distal end thereof.

22, The ink cartridge according to claim 21, wherein the protruding

portion is conical in section.

23, The ink cartridge according to claim 22, wherein the opening
portion includes a flared portion flaring outward moving along the flared portion in a

direction of ink flow toward the ink supply port.

24, The ink cartridge according to claim 1, wherein the through-hole is

formed at a center of the elastic member.

25, The ink cartridge according to claim 1, wherein the elastic member
is shaped as a disc.26. A fluid flow controller for a recording head, comprising:

an elastic member having a first and a second surfaces and a sealing portion,
and movable in response to a pressure differential between the first and second surfaces, the

sealing portion having a through-hole;
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direction of ink flowtoward the ink supply port. 24. The ink cartridge
according to claiml, wherein the through-hole is forned at a center of the
el astic nenber. 25. The ink cartridge according to claiml, wherein the

el astic nenber is shaped as a disc,26, Afluid flow controller for a
recordi ng head, conprising: an elastic nmenber having a first and a second
surfaces and a sealing portion, and novable in response to a pressure
differential between the first and second surfaces, the sealing portion
havi ng a t hr ough-axminenunicifing pertioDRCEE th3R80ABMREe of the vlastiv vatbeaagndor ti on
facing the first surface of the elastic nenber and adapted to comunicate

W t h andhptéd tRdmmbfEdt D Sith K idkhesiedtbringdink tHekeiput f | ow port; an opening
portion of an ink flow path, which comunicates with the ink outflow port,
wherein the seal iaﬂ@nl?&fth&»??soﬁf the elastic nenber is arranged for novenent
into contact with and separatton fromthe opening portion; and a space

portion facing the second s_urftace_ of the el gs i ¢ menper and commruni cati ng

with the ink out fRGRERBS portion of apak flpyipgthy Mhigh commugicates vatbdltiakng to clai m
26, wherein when the sealing portion of the elastic nenber separates from

t he opewifluy por.twiangin itheksealingtpogioncdnimuelastia triemipepis atrenged ffbomsveriant t he

opening portion into the ink outflow port and also via the through-hole

i nto t hRoicBltaOuivith & fRpiration’Pom Teopehitlh Poftloaver@ont rol | er according to claim
26, wherein the sealing portion of the elastic nenber is constructed as a

protrusion protrydgdfdoHiBa 38nd Ihe Skcond WidERAE B the elastic member and

communicating with the ink cutflow port.

27. The fluid flow controller according to claim 26, wherein when the
sealing portion of the elastic member separates from the opening portion, ink in the
communicating portion flows via the opening portion into the ink outflow port and also via

the through-hole into the ink outflow port.

28, The fluid flow controller according to claim 26, wherein the sealing
portion of the elastic member is constructed as 2 protrusion protruded from the first

surface.

29. The fluid flow controller according to claim 26, wherein the space
portion communicates with the ink outflow port via an ink flow path different from the ink

flow path having the opening portion.

30. The fluid flow controller according to claim 26, wherein the space
portion communicates with the ink outflow port via the through-hole and the opening
portion.
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29. The fluid flow controller according to claim26, wherein the space
portion conmunicates with the ink outflow port via an ink flow path
different fromthe ink flow path having the opening portion. 30. The fluid
flow controller according to claim 26, wherein the space portion

comuni cates with the ink outflow port via the through-hole and the opening
portion -43- SSL-DOCS1 12982880 31. The fluid flow controller according to

claim 26, wherein a partition wall is disposed at an upstream side of the
el astic menber t o 3defi n&hafledfiparconisnliersesardiogito tlhm 26, adbeiem npartidon and t he
partition wall, the partition wall having a protruding portion against

whi ch t hRflseakpdigd Roid ipetreah sitbef Bk Bbticmenbdr &s deine STompaAndntthaveneni ng
portion of the ink flow path comrunicating with the ink outflow port is

S A W T O U, o

to claim Spos OppPOSI to the

protrudi ng portion ang urges t el astic nber toward the protruding
portionag%@s'.? v HF §adng P%W%BE&C&H%W&BQ%M%A tae gpsRmBIPOTiERtei n t he
el astic menber is urged toward the protruding portion by elastic

def or mathieonk §6wipath eimsmunicztingwithahe ing@gtﬂvnepm i fatmietl owthe protrusdinger accor di ng
to claim 31, wherein the opening portion of the protruding portion is

di sposegotidnsubstantially face a center of the elastic nenmber. 35. A

met hod of regulating ink flow froman ink cartridge, having an ink supply
port, to an ink jet head, conprising the steps of

32. The fluid flow controller according to claim 31, wherein a biasing
member is disposed opposite to the protruding portion and urges the elastic member

toward the protruding portion.

33, The fluid flow controller according to claim 31, wherein the elastic
member is urged toward the protruding portion by elastic deformation of the elastic

member,

34. The fluid flow controller according to claim 31, wherein the
opening portion of the protruding portion is disposed to substantially face a center of the

elastic member,

35. A method of regulating ink flow from an ink cartridge, having an
ink supply port, 10 an ink jet head, compnising the steps of:

providing, as part of the ink cartnidge, a valve chamber having a cover and a
base, the base having both an inlet and an outlet, the valve chamber containing an elastic
membrane having a through-hole, both the inlet and the outlet being disposed on a first side
of the elastic membrane, and a space being defined between a second side of the elastic
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providing, as part of the ink cartridge, a valve chanber having a cover and
a base, the base having both an inlet and an outlet, the val ve chanber
containing an elastic nenbrane having a through-hole, both the inlet and
the outlet being disposed on a first side of the elastic nmenbrane, and a
space being defined between a second side of the elastic -44- SSL-DOCS1
129492080 nenbrane and the cover; and pressing the elastic nenbrane toward
the base with an applied fqorce so that a contact portion of the elastic
menbr aneneebyage fnkthg GPYELandnd t he t hrough-hole fromthe inlet, wherein,
when a pressure in the space decreases beyond a given value, a resulting
pressur e differ entpradsingehodsstit hendrasttbeandehdrae oitb anzpgliddforcecotiact

portion of the elastic nenbrane to nove away fromthe outlet against the
appl i ed f Qff&e pbRRL MR the SRITHRINGANLE B&iILHE oot bed thaditobBRhsIBHRNPMRe N0l € Wi th
the inlet. 36. A nethod according to claim35, further conprising the step
of causi. the pressure in the space to be the sane as a pressure in the

i nk supdp t’port. 37. A nethod according to claim 36, wherein the step of
causing is acconplished by providing a fluid path between the space and the
ink supply port. 3%hersinFRAPreseisiuthsgracs desarses beyong aeiveavaléerdr i sing t he
step of allowing ink to flowfromthe inlet via the outlet into the ink
suppl y pesultimgpgressatesdiffuertial irotsihodghichmandranedansee thegaomci pdrton bithe nk
supply port until the pressure in the space increases to the given val ue.

39. The didikic aRidbrindae nRN6 BWaY fRemitRe GltRt Bainst INBQPSled foRRE thARBYNI cating
portion includes a conpartnent that faces the first surface of the elastic

menber, ctonﬁnun?&ﬁ'ﬂ%‘gﬁﬁbr%?&l@ﬁitﬁ%h%ﬁgﬁﬂﬁﬁ%iﬁﬂhﬁm. a pressure of ink stored in

the ink storage ¢

36, A method according to claim 35, further comprising the step of

causing the pressure in the space to be the same as a pressure in the ink supply port.

37. A method according to claim 36, wherein the step of causing is

accomplished by providing a fluid path between the space and the ink supply port,
38. A method according to claim 36, further comprising the step of:

allowing ink to flow from the inlet via the outlet into the ink supply port and
also via the through-hole and the space into the ink supply port until the pressure in the

space increases to the given value.

39, The ink cartridge according to claim 1, wherein the communicating
portion includes a compartment that faces the first surface of the elastic member, the
compartment being arranged so that a pressure of ink stored in the ink storage chamber is

applied to a substantially entire area of the first surface of the elastic member,
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applied to a substantially entire area of the first surface of the elastic
menber. -4S- s5L-DOCS1 12982, 8v3 40, The fluid flow controller according to
claim 26, wherein the conmunicating portion includes a conpartnment that
faces the first surface of the elastic nenber, the conpartnent being
arranged so that a pressure of ink stored in the ink tank is applied to a
substantially entire area of the first surface of the elastic nenber. -46-

SSL-bclr'S1 129S21 38v3 . . .
48. The fluid flow controller according to claim 26, wherein the

communicating portion includes a compartment that faces the first surface of the elastic
member, the compartment being arranged so that a pressure of ink stored in the ink tank is

applied to a substantially entire area of the first surface of the elastic member.
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