21 April 2006 TI TLE OF THE | NVENTI ON [ 0001] | NK CARTRI DGE AND METHOD OF
REGULATI NG FLUI D FLOW BACKGROUND OF THE | NVENTI ON [ 0002] Th?lp es 3)6
invention relates to an ink cartri.dge for supplying ink in ‘é?@'?g)
negative pressure state to a recording head that ejects ink droplets in
response to print signals. [0003] This invention also involves a nethod for
regulating the flow of fluid from an ink cartridge to an ink jet head.

[ 0004] An ink jet recording snﬁmglg y configured such that an
ink jet recording head for @?@?{ékmk ropr lg in response to print
signals is nounted_on a_carrjage reciprocating in a sheet width direction
across al990&ke of Mﬁwmgmm&?&: TEIGHLANDH QW er nal i nk
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 renovable from the

carriage in view of convBRACKGEROUNDOETHEINVENTIONCi | itate repl acenent of
an exhausted ink tank with a fresh ink tank containing a new supply of ink

(or i nkspooob) t he taw%rekem mveM{onirelafk 8 at MRKhrtriGSORP kupplyifg Hkink0 prevent

| eakage of ink fromthe recordi ng head, such an ink storage container

Capi 1 ar opBned e ARELR Py E RN o, RREE IO 000 B o,

there is a tendency for the amount of ink consunmed to increase, wth tine,
because PP SIBBAEI nui ng devel opnment of inproved printers |leads to an

i ncreased nunber of nozzle openings in order to keep pace with required

i nprovenf®03] n pr i Tbis ingyematidntajsoameblyesiathetbpd foat regulating$he HOEIT flLRIFBABSY 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
is 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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21 April 2006 [0007] In order to accommopdate these devel opnents in ink jet
printer design, it is preferable to increase the anmount of ink that can be
stored in the ink storage container, but this leads to an idcApals2906n t he
vol ume of the porous nenber. However, in the case where the porous nenber
that holds the ink enploys capillary force, the height, i.e. water head, of
t he poro nber is Limted, and therefore the botfom area of the ink

st or age @@ﬂﬂ:i ner f“r?ﬁ g acqomm Eee@eqerffeéf?lﬁg‘i‘le%‘q g REBter Jesigh At '8i ner' s
vol ume, causing a problemin which the carriage size and thus entire size
of the rpefsrabletg ingoease thelanawnt of ink thah carebsstored [0 ¢@8hk Foragelcpatairiet,dupr obl em
Japanese Patent Kokai Publication-No. Hei. 8-174860 proposes, at paragraphs

0041- 004Bis I€ddd td-hrdlincrk@se i the viufi@bt the @efous Mebe N HowBRiFin AREC4IE Hibere
deformabl e by ink pressure is formed at its center with a through-hole to

provi de . |\ Mok $ad i cation
pposi ng e PRCh bk ihalEhe ik ineihyl i T TTRE ne BeBRE Y £ \EelePhe o
InternatLonaI Pat ent .Publicati on Np. PCT00/ 03877 ﬁr%Roses an ink cartridge
i n whi cHhgPomous memberjs fimited.ragd thegetgle the peitem grea ofheiink StIRSSANARE nateri al
having elasticity, a through-hole is forned in a renter of the valve
menber, musde kncseasddio ordelr to ingroasd the comtainer's vodume, eesingyh prabbem scwhidhwi t h a
sealing nmenber by a spring, and the valve nenber is noved by a negative

pressur Qh@_@iﬁi@% ¢ dnflehushatie s dfakeredbrdidpeappalauf fiesiBeincpéasédat i nk flows
out only via the through-hole to an ink supply port. [00010] Meanwhile, an

|k car gbsige navi g R aHPRbOERKARTRIGE PN 5B HERN SUPPLY 2

| arge a of in 0 a recor I's needed 1nh order to satisfy the

need faor ch cartridges when in high speed. printing. The nost

por t a1 THB0 sfcheste & P e U COPST A 2ik- lcan B SRRy ASRg TR & o

recording head is the fl ow passage resistance wthin the cartridge. -2-
membrane member deformable by ink pressure is formed at its center with a through-hole

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

[0009] Also to solve this problem, International Patent Publication No.
PCTO00/03877 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- DOCS1 1290208v3 21 April 2006 [00011] U.S. Patent No. 4,602, 662

descri bes an externally-controlled valve for use in liquid marking systens.
This reference teaches that an inlet and outlet are |ocated2bApribdel6i de of
a novabl e nmenber, 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 us tq seal t valve, Qut rather, is provided only to
prevent @P@ﬂ@m ng?g'éngat?ﬂ@q%x‘{’]g%’ééz éeﬁ‘\?%@i?ﬁﬁ?§’36F‘@gy'§8’t‘wg3dt"8ﬁ’ﬁé%rp“¥he val ve
closed. [00012] U.S. Patent No. 4,971,527 involves a regulator valve for an
i nk mar kinhiguidgyaskiag-systeras. a pihisrgfarense praghesdhatisatinleteandt audlet greileggtedand so
serves to danpen pressure pulsations in the ink flow ng between an inl et

and out | gie sideadtagtbvablemntier, dd @fsptifi@ andéxadrhilagonurh 80G¢Shrelb&tedRat get No.
5,653,251 relates to a vacuum actuated sheath valve. Wile an inlet and

outl et afg.] SRl A8v glierrlgx\?xmﬂﬁgs:I:ﬂgBlﬁlgnt:%@ciﬁ@ajll\/’%ta'?&'mﬁtQHﬁéprﬁr%qg notTeNbr ane

itself can perforated, pass“to the ot i de of the

menbrane. ,Morepyer,. the nenbrane i.s stretched over a curved projection, and
e iseq £ waDE v i, TRAR o revidec iy o et K hryoing b Stk SHeThE)r o
specifically, US Patent No. 5,653,251 discloses a valve structure having a
val ve neyagesm seufee ssrvesrio keemsthe yalve plogest or nebl e nmenbrane, a convex portion
with which the valve nmenber is contactable,, and a flow channel forned in

t he convegoryrti orU.8nBatentd$a bl 71052 7tio s lavreguteiab eslve for anlisk matkes
structure, negative pressure at the demand side is applied to one surface of

t he val vy, el |, to
t her eby gﬁﬁ?o ila p%?@ﬁgﬁgésts?dn%ée}%r@ %Wﬁsﬁgpfrwego[%?ue%&d%g%ﬁ\}g?%ﬂﬁ t he
val ve open stat.e,, t.he.area.of the valve ne r .receivingt liquid
pressur é’“eslaﬁgnsp‘f‘&eslﬁfgf’}”@@&e WY a&r’éﬁ‘)aﬁdsouggﬁ%%‘f?n 8%?13? oﬁ’gﬁni ng that the
difference in area between the front and back surfaces of the val ve nenber
i s | argediaphgagm-hi s reason, the val ve open state cannot be maintained by the
smal | 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

-3-
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-3- SSL-DOCS1 1298288v3 21 April 2006 which results fromink consunption by
t he recordi ng head. Wen the valve structure is put into the valve closed
state, the pressure-receiving area is extremely large, so tRhApPrhé00&/al ve
structure is returned to the valve open state. Accordingly, there is a
problemin that this operation is undesirably repeated to cause pul sations

during the . .supply. of.ink, which, it wll he ap ci ated, can adversely
affect grTshieudts refo kA halhioa by dhe relbreinedead b B By Telie:  ona
Pat ent Publication No. PCT00/03877, the through-hole, which forns an ink
f1 ow paPuhigeo thiavalyg sloserbstatenthe prassurpnseasiing argaisextramelydarge.csorthatitbe ance, and

further, a nutual clearance of the through-hole wth respect to the valve

nmenber calperradtiteds vetirhed feethe Raloe gperlwite. aAscordingethete i arpgeblerh liniitdi C
resistance. Thus, it is difficult to supply a large anmount of ink to a

recordi o whib g I -1 i eefl: .1, [:00015]
Eur opeaﬁﬂﬁgﬁ %‘%‘i‘m‘A‘pwgf‘?%g? llﬁ}cl) %&ENO%H i(ycfgugg %lgﬁg)gé g??@egﬁasﬁﬁ I|5 lg &f ?:’gr t%gllcg’glg havi ng
a di ffereg%i al Qr.es(iure gal ve-j: r?e({;ﬂani sm(U. S. Patent Application Pubin. No.
2002/ 0108 BB PRICUAES, fAR AP A3y ASFHPIUNN8t o ence descri bes val ves in which a
perforation in a_nmovable nenbrane is urged by a spring to abut a solid

proj ect i[@3014] 0001 &) thednk earirige diselopeduin dntermatienal PateotPebiigatéan Ny. t he

t hrough- hol e of the nenbrane nenber, it is conceivable to nake the dianeter

of the POTOOE38NNItke thasghrhold) withichi forms drhiak floenjussage thiouplethemishbrage f or med
fromelastic polyner material, increasing the size of the through-hole wll

reduce m‘g,ﬂee%gud@@aﬂhlmﬁéreagﬁﬁae, &%@hﬂ&,anqﬁ&an%&aﬁgwom@;ﬁ% H-RElePr essur e,

and thus degrading the valve' s sealing ability and reducing Cartridge

e e A A DAL B b ISR BT 12,1
present ﬂiuirzi\i/cerggiistgx?cei. S Tthgs,Fi)tr i(s)\cli{fglceult%g s{x&g(ly g?arrtger Lrgggnttér}'?xgk t(i)aanrecording head,

which is recently required for ﬁigh print speed.

[00015] European Patent Application No. 1 199 178 describes an ink cartridge

having a differential pressure valve mechanism (U.S. Patent Application Pubin. 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 flow passage resistance acting on ink in a negative pressure
generating structure -4- $SL-0O0CS1 1298288v3 21 April 2006 w thout degrading
sealing ability, to thereby allow a high rate of ink consungliApmil20@m t he
ink cartridge by a recording head. [00019] Another object of the present
invention is to provide an ink cartridge that can be manufactured with

excellent .yield. [,0002 Yet. anot her, ohj ect,.of the.present inventign is to
orovi de. thp drerie Seam Do b ey RIpBeoEh Fiie RuBl CommAIOL o Buce o
fl ow passage resistance acting on ink in a negative pressure generating
st r uct ur inkwartridga bysetpcariingheg8al i ng ability, to thereby allow a high rate
of ink consunption by the recording head. [00021] Still another object of

t he presgooolpnvent Aasthesobject f ehel pleseaninivértionas tof prodide af inkWarteidg@ttat ow
passage design is sinplified. [00022] The present invention provides an ink

cartri dgg,, b AGkd d5% exBdliechtNselgSt or age chanber; an ink supply port; and
a negative pressure generating cﬂ'ani sm which selectively blocks and opens

L1 CORBINE ! OB PEIRET r ph BREn TRl Bl P

generating nmechani smincludes an el astic nenber having first and second

sur f aces cemepligr fos e aeqonding bead, Bhichtcae redugs p HgWRassage neskstance getingtdm inkigh- hol e;
an ink flow path comrunicating wth the ink supply port and having an
openi Ng paegation prksuge pasrdtingrstrobtarewitheut degading seqhiag tability, 6d tHehebyallawt i C
menber contacts with and separates fromthe opening portion, the opening

portion Bﬁ};ghf?&eto?ﬁlktc}&h%ﬂﬁi'dﬁ@y%e fecRIMpURagat i ng portion facing the first
0

surface the elastic menber and communicating with the ink storage
chanher, ARG oS R AEh PR RGPl AR ik BBl
which a flow passage design is simplified.
[00022] The present in;/ention 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-DOCSL 1298288v3\mil 2886i | 2006
and novable in response to a pressure differential between the first and
second surfaces, the sealing portion having a through-hole; a conmunicating

portion facing.the first surface t e] asti pbey and, adapted to

P ormun f SRR PRI (S Rre0s FiTgreniin Yeiieed e BRhard secouL St f6r ¢: an
opening portion of an ink flow path, which comunicates with the ink

out f | owsgading portiparhaving arbroyghrhplega pernmppigatr rofdonfagingitee fisshivstace of ar r anged
for novenent into contact with and separation fromthe opening portion; and
a space tipoelastiomeiber agl ddaptedse comehunicateanith af ink henkedterirgi ifik therdierandiicl

comruni cating with the ink outflow port. [00024] The present invention

provi de i | j r | ; [ -ihavi ng an
i supp e A b Alon b8 h M Bl e o nice s b e
provi din as rt. of. t.he i.nk cartridge . val ve chanber ,havi ng a cover and
D base. Baifs%EadE Whelkin s rofion otdBE i ficiient i frariend IS hoprizatiber
containing an elastic nenbrane having a through-hole, both the inlet and

t he out e cpap¢igvith aslseperation Gomithe ppeningepastion; jgad a spapstportionsfaeingthe, and a
space being defined between a second side of the elastic nmenbrane and the
cover; aenpsasaien] thehetasat awrber anehdamameni¢atng mdthtthe inkasgflow pbrtan appl i ed
force so that a contact portion of the elastic nenbrane seals the outl et

and t he [6dpRaY9h- hahe pfsifinveifor pofides YHRIhoA dTTEaSHING ihiEHlEW EronPACRkAECT eases
beyond a given value, a resulting pressure differential across the elastic

menbr an es. the C C tiqn.qf. el i > ne t e away

From  neStRe R G BRSOy B8E b 88 el et THE bbunodHERAR The et o 00 1 e
and the through-hole with the inlet. [Q0025] The present_ i nvention provides
a negat PRYI{% 28 Brté Oﬁﬂﬁéaéfmgﬁse?c%ﬁ ‘31%{"%6 VNG 4 COVAT dpsiasate b Wesen an i nk

storage region and an ink supply port, and has a wall
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

-6-
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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 b{ recei ving a
pressure in an ink supply port side. The val ve menber has 2l Aprit 8006

t hrough-hole. Ink flowing via the first -6- SSL-DOCS1 1298288v3 21 Apri
2006 through-hole is supplied via the second and third through-holes to the

i nk supp t. . [00026]. The present..disclosure relates to the subject
matt er éhyr?flgﬁ'ﬁfglﬁ 5 %Pp\?g\?fg%égk@ Seg%{ld}?g t%lb‘i)ﬁ?%‘ﬁi‘lylb(ﬁem.tﬁ? SUpPIYHBB- (filed on
Novenber 13, 2002), which is expressly incorporated herein by reference in
their edf9328di es. TRRIPFSemETISPE refutasito themsubrel NS dooRORH]in Fipgnese i s an
expl oded perspective view showing an ink cartridge according to an

enmbodi mpatendipplibation s 20024309662 (fiksd @sNuvemnted 18 r 20023 whickkisekpresshyg chanber
side. [00028] Fig. 2A is a perspective view showi ng the ink cartridge of
Fig. 1 agokbdyed nerel Jefé‘?exﬁ&'ﬂ?ﬂheﬁ]‘céﬁtﬁr%ﬁ@s.s' de, and Fig. 2B is a prospective

vi ew show ng anot her énbodi nent of a val ve nenber storing portion. [00029]

Fig. 3 is a sectional view of the ink cartridge, showi ng a sectional
structure thereof in LGl i generating

mechani sm [00030] Fi B@H?@#@W@@%@ﬁ%m Vi ews,

respecti velzé showi ng a valve closed state and _a val ve open state of the
negat i vdOMZdssur e Figedds an prieded PRESREGIYRIVIEW HioWingan wkcartfiggpeaccaiingtog. 4C i s
a sectional view showing an ink flow passage fromthe negative pressure
gener at iangmbediheni afithé preaent imientsarpgsl wevpak from [0 0iiGt dridg mmbeAsidend 5B show t he
flow of ink in the ink cartridge. [00032] Figs. 6A and 6B are views show ng
di f f er emgocegpodi thDg. 9 ATE a Perépéii@e vIEREMBIving A0 Ak3dartridge of Figh P WS vidWed her

enbodi nent in which a nenber defining a region
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 embodiménts 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

-
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where the negative pressure generating nechanismis installed is forned as a
di screte nenber. [00034] Fig. 8 is a perspective view show ng the assenbly
of an ink cartridge according to another embodi ment of th&b&?@b?ﬁ%
invention, and in particular show ng a -7- SSL-DOCS1 1298288v3 21 April 2006
structure of an opening side of a container nmain body. [00035] Fig. 9 is a
perspective view show ng the assenbly _of the ink cartridge, particularly
showi ngstucere o ap ppersng 8¢ efgheontaingr 32ain Bodye t hereof . [00036] Fig. 10 is a
front view show ng the opening side of the container main body. [00037]

Fig. 11[00938] f r onFigvP asra pdrspeictice aewahowmgphe sssembly iofl thedfik tareridgent ai ner nmi n
body. [00038] Fig. 12 is a sectional view showi ng a region of the container

Mai N bogyricul e o wAng £ Saldnne of b Rt SR f4de Sk Heréstd, mechani smis assenbl ed.
[00039] Fig. I3 is a sectional view showing a flow passage part of the

contain in  bedy (0] - 1 eqi i, nt | t negative pressure
gener at ﬁ?g ggnjec hanlﬁ%mulf) gs a%éngﬁ%qvg%o%?%{hgﬁ%F nﬁé g@f}BP@'eﬁf}ﬁ a}nef Bﬁgﬁtﬁdyﬁ g. 14
is an enl arged sectional view showing the region into which the negative
pressur B)Ogé?ﬁler at i Big- HbisHdRen Yiogws shordrg, beigom pousasiderqfghe qontainerspainy pl oded
perspective view show ng the assenbly of an ink cartridge according to
anot her bedybodi ment of the present invention, particularly showing an

openi ng side of a container main body. [00042] Fig. 16 is a sectional view

Gener AL ng. Tachan BT o e DO B e coct onal
view showag r}egg‘ti\{eﬁg-ks?ﬂrei g@}l&am fbcHalim is assembled.
[00039] Fig. 13 is a sectional view showing a flow passage part of the container main
body from thef 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.

-8-
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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 showing a val ve Qlodrd 208fate and
a valve open state of a flow path structure a negative pressure generating
mechanismin an ink cartridge according to the present invention. -8-

SSL- DOCS 288v3. 21 April. 2006 [00045], Figs. 19A and 19B show ot her

enbodi meﬂﬂoi)%gf a fFigy 194t ‘H‘%Pﬁj%"m%t 121 l??él"g‘ﬂ’éb‘&% flow pa '&‘F‘é’“b@ﬁé? ating
mechanismin the ink cartridge according to the present invention. [00046]
Fi gs. 20regative PBBSUShesieEatiog imschanidvo i the ik certridgmadserdirgriodthie prasentof a  f | ow
path structure in the negative pressure generating nmechanismin the ink

cartri dgmveivmording to the present invention. [00047] Fig. 21 is a
sectional view show ng anot her enbodi nent of the negative pressure

o diegy 0 . . . !
genera 'mbog@c ani g %z%EEOBF w adthe St?lbécﬁﬁl%hto noiﬂeﬁé‘%g?&w%ﬂ&]ﬁgnpl oys

enbodi ne a flurd ow controller a recording
the pringiples of the. present. i nventi on. DESCRI PTI ON. THE PREFERRED
ENBIODI VERR PROURS}r SRS Fedafive Pirssui eferaEng fer i op i i SASHIES on wi 11 be
di scussed with reference to the illustrated enbodi nents. [00050] Fig. 1 and
Fig. 2A ageerdinglodbie gresent peationse vi ews showi ng an assenbly of an ink
cartridge according to an enbodi nent of the present invention, depicting the
front afodod®ar stFigc? LisaSectichabpdewisi@ving ahdtier @nbalientiof thesiegutivey a
sectional structure thereof The ink cartridge is in part defined by a frane

menber 2 J%?éﬁk@%en@&%ﬂéﬂﬁéhalﬁsﬂﬂ both sides thereof, and lid nenbers 3 and 4
seal i ng ?he opénings 1, respectively. The ink cartridge is

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

for a recordi}lg 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.
[00050] Fig. 1 and Fig. 2A are exploded perspective views showing an assembly of
an ink cartridge according to an embodiment of the present invention, depicﬁng 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 openingé 1 on both sides
thereof, and lid members 3 and 4 sealing the openings 1, respectively. The ink cartridgé is
formed with an ink supply port 5 at a leading end side in an insertion direction, e.g. at a
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 |nk swfply port
according to the present invention enconpasses a nenber of

portion to which, or into which, a connection nmenber, such as a hollow
needl e or pipe, for detachable connection between the ink cartridge and a
recordi ng head provided on a carriage, is connectable or insertable,

[ 00051 i of a
negat | bieovigt bRl sy BAEREAA0Y *&%E@.dﬂgW@?ye‘S%W GRetPePE O icture
30 is integrall) din the_vicinit ion of the frame nenber 2
faci ngmf'ﬁ‘ggr'ﬁ{?cé‘ﬁﬁg? {’;‘Eﬁ‘c‘ﬂﬂly @%BSPM*‘;EX’B tq? ’B SYRRYY flom PEURER y flow
passage form ng nenber 6 | ocated on one opening surface side of the frane
menber fzmingrmembaitédgcatedoropnsripening surface mide of hedramegmerober 2otengtitittss ar r anged t o
be in fluid conmunication with the ink supply port 5. [00052] The ink

suppl yad bpetingasstige7.f oDpéning peetitie? isGriasgaubdedniividlcbnnfiinitei@twitht 0 a val ve
menber storing portion 8 for storing a substantially circular (disc-shaped)
val ve g,‘;ﬂf padolrp al so as an el astic nenber) 20, and a fl ow passage
portion ‘comuni cation with the ink supply portion 5. A

protru port i 1l ha a first throu rvi ng.as_an ink
butt1 ofioBSE ' 78 st B Breat o ERURE AR Etgr T i P aor 1 on s,
and a second throu h-hole 12 serving as an jnk inflgw port_is fornmed at a
posi t i HHelys msf@berfwm&méﬂw%f%mmg a;fgbssan@ﬁﬂmrw*ﬁnédtﬁq-wfdagsage portion 9
is formed with a third through-hole 13 serving as an i.nk inflow port for
comunmemberdpaliedtatsozs iin elastic rsembea)20, red)a fowglssapeportion & foefidér 20. [ 00053]
As shown in Figs. 4A-C, the first through-hole 10 is fornmed to have a
subst aggrhhnivation withtthe ikl supply podidh 551 destofOdihg PortidnilN havingb &igsti ¢ menber
side, and a funnel-shaped portion R that flares outward noving along the

thr ougirfighhodd10 frdiligas 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 w;th 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 a
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 1s 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 6z 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-hol2d Amili2086es
outward. This structure ensures reliable sealing by the straight portion S,
and lowers the fl ow passage resistance to fluid novenent in the entire

first throu le 1 he funnel - d i R [ 0005

portion ¥ QW"@P% Pﬂﬁﬁgﬁpﬁ&?@ﬁgg&%ﬁ%ﬁ \}\EBFE%EH]O%\B% Hﬁ%‘i“?’}é ng the i nk
supply flow passage form ng nenber 6 so as to connect the first through-hole
10 of = - 100mBSpicIDPRSSERS Fressikisr, Aengtgd by refergnce munber 36" isdlefigedon seabing 11 t o

the third through-hole 13 of the flow passage portion 9. A conmunication
passage (Heaeess perion d&mathedcdyyringfiler ehice nunber 15') is defined by sealing
the recess portion 15 with a covering film 16. [00055] In the ink supply

fl ow pas orm I | @def or mabl e
p ﬁgt@ssjzo is%gﬁgﬁ%@ floWHSasEAR $bmifd ﬁembtlh@thue caﬁtthfe?éd | the

valve e a a p05|t|on adjustlng rame 21, shown in
Fig. 4. 20 1| that ck n 2 al ong the

ci rcunf eF bcéﬁljf ﬁ%?’é’b*’gp Kot T?stq%&gdsr?%'ﬁ Vi atPe?§ ﬁ'tdﬁ“ﬁ{i &W? g@easf aci ng the

protruding portion 11. A spring 22 for adjusting a differential pressure is

posi t i on&pveyingig Ao Thewalygmenbert 300 poayided svitheaithick partior &2 alengthet he val ve

menber 20 and contacts the rear surface (back surface) of the val ve nenber
20. Furt biecumfarehcd thenegf, amdiihick [RBticre20ashdshelanat sirfkee ddcing the protkudingppl y f 1 ow
passage formng nenber 6 in water-tight fashion froman ink storing region

whi | e pepgiiohiing A%ﬂygm@earlaqjtsmg wamaretnﬂﬂ rb QU@ PSATSHA Dy i RBtrddiagd t he
: i

back surface of the val ve nenber Incidentally, in the depicte

structur gomotﬁ 30{) t’%m@? Er\{\ﬁ)g r&eﬁt?teof t}{gL/M§ Hi%n%grr 2022?%1%%%?5% ng %} sﬁjx%cng portion

11 can b nprove |ons are made flat,
d the ne%d to take

since this wll fa te al n Vol in
account @&F]@é‘trgﬂc Qﬂ‘tl"b}’a YS W@‘@bgg%e t }FHEIE gﬁ]@‘%b‘t]?’f‘t"ﬁ %?FmtS‘%%é val ve
menber 20

the ink supply flow passage forming member 6 in water-tight fashion from an ink storing

i
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 valve
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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e

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 porti a1 Apzil 2008 i s

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 back surface of the valve nenber 20, at |east one, and possibly
bot h, of [0086%ss poThé vakee Bember @048 prefarably madedf polymer matedal, oichtakani nk suppl y
fl ow passage form ng nenber 6 and the hol ding nenber 23 so as to face the

fl ow pasgagempoihichrtafl be forired BplinjédiormoldifS 288 WwhichlhaARNastic gildpbrtie®0057] The

val ve nenber 20 is preferably nade of polymer material, such as an

el ast one | C LoLeet i . ' . an ' s elastic
or oper 1 e Vit ilefiBR 20% bRy Pl LR, Bitai@Oint S04 7 G
protrudi ng. portion 20b a; a region facing the protruding portion 11, i.e.
at a cenfegign fpcing fhe pret ngoportipp b ata ¢eniral portion thersofed or attached to a
partition wall 6b which is part of the ink supply flow passage form ng
menber 6[09058]s t o AdimR4tiheinedof atached t¢ hpathitibuliwal Ghevioelr is Part odtke iskal t he
val ve storing portion 8 and the flow passage portion 9, thereby ensuring

rel i abl esip@Rl flowd passkeToRh@ieMBer 6 SdTad tdokEths b@fice Gf KIRHIMIng (eRBeGI3 I n the
enbodi ment descri bed above, the second through-hole 12 is forned to be of

subst ant j gl SANErird . i ~ r, the
pr esent @ngsé]ﬁt'?gﬁ 'S ?\@t 5@881? ?%ﬁ?égﬁ%#s@%@?%@m%,ﬁlﬁé Pém\gﬁe{gt he second
t hr ough- hﬁl ﬁ 12 ma%/ e r eﬁg)l &cedhw' h a. wi ndow 12' fornmed as a consequence
of renovichePle SegliRsind sepyption o ihe K SQUDLITEOR f ace 6a, | eavi ng behind enough
material to provide a portion that is not deformed due to a pressing force
of the s®OP#Y 22 bindke embedimentaieseribes gbise, the seenndhioshbolet i2omfarmed per ni t
the formation of the recess portion 15 serving as the conmuni cati on passage.
Thi s to be of substantially the same size as the first through-hole 10. However, the present

invention is not so limited, and, as shown in Fig. 2B, the second through-hole 12 may be

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
described. [00060] In this enbodi ment, when the ink cartridPe is nmounted to
a recording apparatus, and the pressure of the fluid at t he ARRI%W%ny port
5 side, it, the nost downstreamregion fromwhich ink is discharged from
the ink cartridge, is reduced through ink consunption by a recording head

or the like, the liquid pressure in the flqQw.passage portion 9 he fl ow
Pssage bbb IraEDy e ShrRE Ty (1 Jased mcn O i1 B HUEEComBIFRSOR M B and_
cl osed space ﬁcalled al so as a pressure operating conpartnent) 27 behind the

val ve niakisepplyport § vinthe passhgrformed exbe reoghepartion @3n prbkibe flowinassagd Sby t he
recess portion 23a s also |lowered, so that the reduced pressure acts on

t he sur fRigeclvdet Gpade274$ slso for RBS esinitvuhibatiohAwvitHSthe 1R XupplylptRBL 88 Be 21 Apri |
2006 a biasing force by the spring 22. The cl osed space 27 is in fluid

comuni cif -l S0t {1 thiollsh-hURRI0Y 1R %foly %syéggﬁgh@dﬂﬂégaggaéﬁgggd by the

recess portiron 23a a OW passage ose ace is also in

fluid c nicati,on with t i nk..suppl vi.a the through-hol e 200,
the. ¢ hr QUGHEYRo tieast iereitichoiie EeBosted Stihe il gt pasbidt 3 e never
in the case where the negative pressure of the fluid in the ink supply port
5 does Mtreacbacpﬁed&tq@mmgtvelwm the yalyemember 30emgintains annsnlsd staoofithe fitshi ns a
seal ed state of the first through-hole 10 and the through-hole 200 as it is
subj ect etirdughihole 19 mdithgthirorghehakd 200has it Spubjage@ b the BRI force gf theC i s a
sectional view taken, in part, through the flow passage portion 9 of the
negati veg Phgssure generating structure 30. Wien the negative pressure is
decreaseg so0 that the correspondi ngly-generated force is | ess than the force

appl i ed e sprd.ng, 22 . and the inherent rigidity, of the valve .nenber 20,
the hegddlotlTs, eLHPACE a Rinl it ket R pats Meslabtn® o Bhsstfs Bl

operating conpartnent 27 of the valve _nmenher 20, which is in comunication
wi th t hellithknegaliyR Rregsure sanRrbDg AT el e ¥hep dhe negativepressurays degtegsed 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 9a (Fig. 4C) and
the through-hole 200, etc. Accordingly, the valve member 20 experiences a sufficient
force from the pressure diﬂ’érential 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 pressu're 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-hole 200, etc. Accordingly, the valve nenber 20 experiences -a
sufficient force fromthe pressure differential to be noved against the

bi asing force of the spring 22, and so is separated from t B ARd2P0kli ng
portion 11 (Fig. 4B), allowing ink in the ink storing chanber 17 to flow
into the conmuni cati on passage 15 via the second through-hole 12 (this is

depicted, by arrow A in Fig. and, the first through-hole 10 of the

b ot £ ud JGYS Por e arestel Pordian 743 OF P dlom Ra3sagh SoRish L e pabioage 15
flows via the third through-hole 13 (depicted by arrow B in Fig. 5A) and
the fl owqsh®sage portion 9 into the ink supply port 5 (depicted by arrow C

in Fig. 5B). Concurrently, ink in the ink storage chanber 17 is allowed to

fl ow i nt[@004R] pr esWherea prederihingd qeantiay 6fiiniflowy into she ik sugply pargBihglie 12 and
t he through-hole 200. The ink flowing into the conmpartnent 27 -13- SSL-DOCSI

1298288Vgjiady '(%Hﬁf:rlaas%Qﬂ’@;{rfegng@?g\{h@bécP%uH?&eo'ﬁ@gv%%%%@?ermF]hegc%g?%ﬂnt he flow

passage portion 9 into the 1 nk supply port et erm ned
gquantity,of ink flows .into the ink supply.port inthis fashion to

i ncr eaself H@Sﬁ‘rr%ggﬁfeémﬁltacf%é%av Ve%?rgtgééo(‘i?“ﬁgﬁg‘evvﬂ‘ﬂ?é“mgﬁ 98¢ the change
in the pressure differential across the valve nmenber 20 causes the valve
nenber 2dastieallyecontarigd tyitethe prajeyingcprasdond  inden sheobiasing fiireryofishe spring 221 under
the biasing force of the spring 22, and so seal the through-hole 10 and the
t hr ough-dndlse se) the( thrapghdw)e 1q 4GS thrdlgh-laxdd 2@0 (Fig his). operation i s repeated
to supply ink into the recording head, while maintaining the pressure at

the ink uaENY POrtheMdafitr, dhis bBrafdsiPH P4 RAE 16 S BORKIMS thOFcBSRMigheal 00064] 1t

shoul d be noted that this regulation of the ink ow t akes pl ace

por Ty B PRt E BT Bbl e A st e nen i<y S e

whi ch periodi cal 'y opens and cl oses
pressure. ,
[00064] It should be noied 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 valve 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 valve RbApel28&or di ng
to the present invention is fornmed as the planar surface. Alternatively, as
shown in Fig. 6B, a protruding portion 28 nmay be fornmed to have the
through-h e 2 aSS|n t.her et hr ou 0066 t he .enbodi nent . descri bed
above, |t8%re%% & Hif Nega Ve Py %é“reréﬂffépnéi?‘g Bt st gﬁ‘im Y8fscrete
nenbers However, they may be formed as a one-piece nenber through

coi nj ect ¢apstragsediasiydisirete emhes 31 which isgnsepted inte apwpsireanl side ofenmg7of| n t he
enbodi nent descri bed above, the wall defining the region where the negative

pr essur ethgéikesupplypgrtechani smis installed is forned to be integral with the
nmenber defining the ink storing region. Alternatively, as shown in Fig. 7,

the rfe"b@bos $14-  SaUnothet eRBSARER gf]th;égfés&%@%nﬁ&f @1 ﬁwdlgda seaegl on wher e

t he negative "pressure’ generatlng mechani Smis I nstal constructed
as a dis ser,t ed to an.u re Sld eni ng 5a
of the L%Rgéﬁuppwfﬁ%%bsmf‘ (Sié%ﬁro reae{r? ﬁtgF Sé’rﬂBgH{]ﬁﬁ? d%‘? Fl)pr esent
invention will be discussed. [00069 s 8 to 11 show t he front and rear
st r uct urepenisg clgsurefreraber remengd. wiigs. besliongdetibal eaegatiysdresseifoved.

Figs. 12 and 13 show details of a negatlve pressure generating mechani sm
t hat is gmentingmetlessasthat is seen ifricrpss-ietbtiohowBigd &4 shdves defails ofiegagdtive pressure
generating mechanismthat is seen in enlarged cross-section. Wth reference

now to fre@ureédgentlifing eré’r[dnﬁh Bt 18 s&RANh 8hlRRkd 'EPdsE‘-sQﬂi@M SWifrerdréide abwl Nk
storage region is vertically divided by a ma I 52 extendi ng substantially

Suppl 'y“’L' B TRl S corflfhe B8 B EEk R o PR R S8l U '

menber eali an spring 53 are stored in the_ink suppl
por t d1v1ded g S wall 32 extengmg SL?bstan’galﬁl ina horlgontal & irection, ang more specifically, PRy

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 nenmber 55 by the spring 53 to seabi Agtiy2@iéose t he
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 by a frane 59 having the wall 52 as a bottom surface, and that

i s separsiirege ¢hamberSonsdl ds 16 Zomfect the secomdanknstorage icharbizeshy 1 50d laybostonl ear ance,
preferably constant, to form an at nosphere comruni cati on passage 58. The

| Nt er i orsuffe S0a o thel ddatalder ARINHHdyS 0l UMhb &tictidin\flodegashdpe®d3ve tohstkiendy| 60
formed at its bottomw th a communi cation port 60a, so that one of the

di vi ded o Ggh D Sedeleed poflichisiTkig, 8] flané B9 NArtall b16e U ANBONLABEYFS0 S

second i'n orage c er region serves as e third ink

storage chanher 62. [00071]. A suction.flow pa e 63 is forned in a region
0pposi ngjmlfi| gealing thig re‘céﬂged? ag‘llogéi_"\ﬂj&ygglalrllg‘gggg@S%afglf 184r 19 b?&%ﬁé‘ep&tﬁrge
chanber 56 so as to connect the second ink storage chanber 61 and a bottom
sur f ace ib@reatsf detad cont ai ner mai n body 50. The suction flow passage 63 is
constructed by formng a recessed portion 64 (Fig. 9) in the front surface

of the c[omuniéner NRite thiedlink3tbragechasdat 62)@ntink suppBRAS pebsLY fohhing64 W th an
air inpernmeable film 104, to be described later in greater detall. [00072]

In the j i : i in
menber gggré%rgzﬁsct%ﬁltg}ct eg t@{/ﬁ@?‘%aﬁén%lﬁ&aﬂﬁ%g?p?% g‘%ﬂ%ﬁlpﬁgg Hsudé%ﬁ&vu t% t he
frame 59, .and | anar,.surface.66 dj vi di the int.erior of ,the annul ar
rame waimaanpusticl R AR the B o hrdhe anuBE Fare syallislo) e Snd FaE sREG bat ween
the |l ower portion of the franme wall 65 and the wall 52 to define a fourth

i nk st orayetied) avell &8 isHrmed betweensdyg 19wer postomekthe fame ovalh o3 andithowall 82 f or ned

in the |ower portion of the wall 68.
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 corrﬁnunicates 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.

[00075] 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 conmunicates with 2} pprif ¢

surface side of the container main body 50 via a through-hole 72 that can
serves as a filter chanber, if desired. [00074] The t hrough-hole 72 is
defined by a wall con uous with the wall t hat the th ough hol e
75 commiiiag Bemex 67 t%éﬁeglaar Suiierecio AT W gggsaé@@ lgaatedinghe,

recessed portion 73a. The through-hole 72 also communi cates via a preferably
t ear - dr djons lvarfaed side of headniainet main bodly 56 rand that aret dppositofiomabe inkstorsgade, and a
comuni cation port 73b with the interior of the frame wall 65. [00075] As

shown i Rrefibfl-to neréByleliane halPpender aéraFJspomak 83Up i planaveupasse@r forning
menber 67 is connected to the ink supply port 51 via a flom1passage

constru f t

cont ai naviiied R4 é%ﬁﬁezﬁ%ﬁggtté%éﬁt%%ﬁ“ﬂﬂ3 B LR Soig

recessed ortion 86 The_j nk suppl 16-, SSL- DOCS1 1298288v3 21
hor i1 200 PRI HAEHILES SRS rskelng DA, S0l R @eskin HTBE AN ORRINIE wa |
80 that are | ocated in the front surface side of the container main body 50
and t hata thraughhole200ef thelastinaalve member e Theaqdanan surfasettifds elby fadmiedne a

val ve nenber storage portion 81. The planar surface 66 is formed to have at
i ts apprapsifsaipesitiemtftm theprotriidial portion 188 with 8 3omantinivgtion pavsageds- hol e 82.

The protrudi ng portion 83 serves as a sealing portion, and is located in a

r egion BT SRR PRl syl ¢ val ve membor ‘64, The

pl anar sur ace 6 al so forne at offset positions fromthe protruding

Cor t ace (B9 vl sﬂﬁaﬂf‘b‘tﬁcﬁt 29”?%%8%%% e tﬁqgtf”gﬁ%%ﬁﬁ%?%zmﬁ 2 manner

simlar to that _shown in const ructed a substantially
cyl i ndr |cea$tn§tqddwgrwb$ematlbﬁyledﬂeadatrélahtowrtlms éqw& Qn the glgstic member

side, and a funnel-shaped portion R that is gradually enlarged in the direction of ink flow
toward the ink supply port 51 and which is continuous to and downstream of the straight
portion S (that is, the ink outflow side of the through-hole 82 flares outward), whereby a
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

-17-

SSL-DOCS1 1298288v3



side, and a funnel -shaped portion Rthat is gradually enlarged in the
direction of ink flow toward the ink supply port 51 and which i,s_continuous
to and downstream of the straight portion S (that is, the 2hRreliE99%w si de
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
t hr ough- hol.e g% is reduced by the funnel -shaped portion R [00077] A notched
portion BFUPRSPormed in the vicinity of the |ower end of the wall 80, which
is connected to the recessed portion 86 extendigggdomnmardly toward the ink

suppl y pl®OOB8l. TheTlhedpart serfaceloif sherpontsined masy kadyr>08¥ formed vathennastow hat  t he

notched portion 87 communicates only wth a back surface side of the valve

menber 8growted0 thaemeandkiso irpdase the4lomspassupe abdistahceAs walch a8Bodsibld, ar med in t he
rear surface side opposing the through-hole 82, i.e. in the upper ink

storage &gl chbve@ﬁQr(gJ}lid%hé’\%O\%\?}r?gb? 96}&8%%&9%%& reldd6edRGon §21d Of the

recessed portion 86 while esca romthe co ni catron passage 85 and

al so partitions a space fromthe surroundi region, ,so that .the space is
connect elacat?/‘fﬁl atrﬁ$‘88899?f getlg%@ecgf‘géf’klsg e@ﬁ&’b(??%f'he e%’@‘?'b% Ke upper
end region of the recessed -17- SSL-DOCSI 1298288v3 21 April 2006 portion
86. [ 000fp8pedringhe restangwlen reegseedafortioneo2 afrt laration shghtly lovgyteo anopemngred with a
narrow groove 90 that nmeanders to increase the flow passage resistance as
much as qugs f theaecessed \poctéondd2) andribkl9adre disrehed Hesidrathe Gramgpooicn $oto tend a
rectangul ar recessed portion 92 |ocated in a region opposing the second ink

storage &BAARATNE ko anbfRPE ARkl RPelRat ifperii@abYB Hirh 95 i '@retéifel VS HnAr
recessed portion 92 at a location slightly |Iower than an opening edge of

o bo. e RE e R il {d Bine i Hefoob P EBpiplcfor dRpERTT o 71 | o5 1 <

stretched over and adhered to the frane rtion 93 to define an atnosphere
COMTUNI 0[39?%95 charﬁfe%e?nglﬁgs--lo and ?l,at oug‘r)lﬂloﬁe 8&1 is formed in the bottom P

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 formed in the
bottom surface of the recessed port| on 92 to conmmunicate with a sl ender
region 98 partitioned by a wall 97 fornmed in the interior o3l Apwl 286ond i nk
storage chanber 61. The other end of the region 98 comunicates via a

t hrough-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,chanber 101 co i_ni t herein. e ati on val ve 100
that o zr‘?g BPHESS W@ﬁ&%f&&‘@%ﬂ ‘H?‘%@DS"EH&SV@% ﬁéa dppar atus. The
surface side region of the recessed portion 92 with respect to the air

per meabmemben §4. 95 conmmuni cates with one end 90a of the narrow groove 90.

[ 00080] The val ve storage portion 81 of the container main body 50 is

const r ugesll]i n  aComseqent!g,itht rexessed porttiats 74186 tahe 165 trpetentvitbtiedilmnbodi nent

di scussed in connection with Fig. 1. As shown in Fig. 9, the val ve nenber

84 and icﬁrﬁfo%a&hmk%% k@t NHHahd @Qrdvngrlobke 90f=a8 B QR4 1HetecdildPoRtbpmember 103

is munted in the sane manner, and the film 104 is attached to cover the
f t hol di
o0t s O O 0 T A0 AL AT Bl 101 o

portion -18- SSL-DOCSL 1298288v3 21 April 2006 87, and fl ow passages 106 and
107 conk@ifi€€ating with the back surface of the val ve nember 84. [ 00081]
Consequently, the recessed portions 74, 86 and 105 together with the film
104 forlPOP®A i nk Al beopeningide ofthe centaineranain bpdyr Yo epennes cfthe Wperand t he
recessed portion 92 and 108 together with the filmformthe capillary and

t he at npstibeink scoagakhambers 6, 6Daskefymd thOGRRY ofithetihle suppdnilavgpassape of t he
cont ai ner mai n body 50, openings of the upper portion ink storage chanbers
61, 62 ﬁﬂqing%éz@r b ereaRAEd BPa Gim § D@td RfariieARdsY rédiW ASBRISwer

portion 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 idcntiﬁcation piece that is used to prevent erroneous meunting of

the ink cartridge, and reference numeral 121 designates a memory device that stores jnk

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 cogan'cation
passage 58. Thereafter, the l'id menber 111 is sealingly a t he
container main body 50 to conplete the |lower portion ink storage chanber
56. [00083] In addition, as shown in Figs. 8 and 9, reference nuneral 120 in

tg??pniéﬁé“ﬂ“ﬁ%ﬁ%*?e?igh%%?fvg; e 7 Rl e sl Rl b bt PG o1 P48, "
esli gnates a nenor,

y devjce that stores in information, etc. therein, and
whi ch | PIEssHfsaRHhe iRk %\lppbfcp@%%ldls&m fedueedto safhamepreém@lawérval%ai n body.

[ 00084] Wien the ink cartridge thus constructed is mounted on an ink supply
needl e sufficienniocneverthe wilvhmambercqt, theglveguember i8¢ rombine presseidan elastid s noved
backward by the ink supply needl e against the biasing force exerted by the

Spring 23ntattaghinS 8O YrodRMihg! poetid83 bysthe biaging Fodce edertdd by thé Sprivigat02.toas t he
pressure in the ink supply port 51 is lowered as a consequence of ink

consu ”pt[fle(}&ggﬁeeé ng)s{oel(ﬁg Eﬂbﬁ%ﬁ@@‘éz?‘s Thér&ﬁ;{, grglé rr(zcasrs %}?}9 pﬁ\é’%m feSnk, ! he

reduced pre r cts on t OW passage _ recessed portion 86
and the film 104 and on, the back surface of the valve nenber 84 via the
not ched SH578 amBer tojtheink supply,Rort $&. S5 - pocsy 1298268v3 21 April 2006
surface where the val ve nenber 84 receives the pressing force of the spring
102. | f [00@85] pr es Wires theprebsiré mi¢he issupplp pext 53 1(1.¢.9n adlow passagedf the | ess t han
a predeterm ned value sufficient to nove the valve nenber 84, the valve

menber §denttefe GisenfiggRstish forwititiast into whioh tikcionAgtion shentiee spelpisthdi ng portion
83 by the biasing force exerted by the spring 102 to thereby keep cl osed

e o e STt o, 0 ek Qe 10002,

supply Fge(zjc:rotrdir"-x_l’gl hé;d'p?évi!iend h Ehle; %\évrrﬂges R gne%{edt or}emserted) is reduced to the
predetermined value as a conséquence 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 detachable connection between the ink
cartridge and the recording head provided on the carriage3hﬁQ%H%@éted or
inserted) is reduced to the predeterm ned value as a consequence of
continued ink consunption by the recording head, the pressure acting on the

back surface pof the vaglv nber 84 vi he fl ow passage as described above
becones Ogﬁ"FfvlaB’Fé?ﬁmeb(e{)%\Vg?g&fﬁ“f‘f‘f’é’lx%‘?‘fg{'exerted by spring 102, and
therefore the valve nenber 84 is separated fromthe protruding portion 83.
ConsequéffO89] i nWhendheprepsung emthedasiniiriase of e valve snagebsr B4 isiipereassdr egi on

bet ween the val ve nenber 84 and the planar surface 66 so that the ink flows

from t hes & hesoltgfia poddeteRined ambentfaikr floing inte cetbaok s@Faceisitietofiehepabaage
formed by the recessed portion (wall) 88 and the film 110, the through-hole

89, thepfhpy paIRaasvd QERBY a8k &?&Fuﬁg@@irﬁ@@&%&%ﬂﬁh@?&nﬁ@n ibfg3film
104, and the ink supply port 517int0 the recordi ng head of thhe recording

appar at ys ncurg ent | ink f i ng, ., nto the reqgion,between, th | ve
menper 53 ROt the seEiie 10218 B P UBopPERRE R, G ARARRRESRAB) o200 o
the val ve nenber 84 via the passage 106, the passage defi ned b){ t he

r ecessedoputhe regiomptwegnthe yalve memberBd andithe planarwafag . ito thergby bladke passage
defined by the recessed portion 86 and the film 104 and the ink supply port
51 i nt othelflow passagdi ndcherdhgdf, ittihpossibledp dnanjaiaphaliqtid ; thé iktsupply portk f | ows
fromboth sides -20- SSL-DOCS1 1298288v3 21 April 2006 of the val ve nenber

84 i nt 051 Bea hedatibeIpRbsardQIHicionk to pRASKGHK Mhleigeiftn HedesdHiRg BBad, RilBack
surface of the valve nenber 84 is increased as a result of a predeterm ned

anount g;éab%@P%\A}qﬁg{%gré&gdigég@surface side of the valve nenber 84,

the valv nber agai n ur I'nto contact with the protruding portion
the thr SBAThoT o Boem f pomvee heGIiGR HdPUEb o ge Ao RE RO BP B 3and t ho.
pl anar 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 1s 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
ink supply port 51 at a negative pressure sufficient to prevent ink |eakage
fromthe recording head, while enabling supply of ink to tHeAPRN0Gi ng
head. [00087] As ink is consunmed, the ink in the fourth ink storage chanber
69 flows via the flow passage 71 and the through-hole 72 into the front

surface_si . . Lnce.. ophy. the first ink
stor agee ch%ﬁ g‘ﬁt v&@ﬁh\é%g%e Hgﬁ ang{‘}eﬁgﬂ%“tm% e:é%qtah%}nrgmé Egébhgeﬂ Elsnrln? i nk
storage, chanber 62 flows into the fourth ink storage chanber 69 via the
recesseb“ﬁﬁftion 68a as the ink in the fourth ink storage chanber 69 is
consuned, and ink in the second ink storage chanber 59 flows into the third
i nk st of§89k hanbas a@Bnsequench of thissvedifieatioppsingethe Béightad thewpartiion well t hi rd i nk
storage chanmber 62 is consuned. Ink in the first ink storage chanber 56

f1ows i 64 ef theenlsepplydlovfassdgefafitng hirfber 6 Bdifféisdrdri thab bEthe @amef JQW passage
63 as ink in the second I nk storage chanber 61 is consuned. Therefore, the

oSt upgﬁ,{dgﬂﬁgb udeBKo éaﬁfhg?%?lgg%‘%ﬁi%ﬁ O?E&S@mmlﬁéé xf&gp}rﬂs@, parlier, so

that in rrst 1n chanber IS consuned hen ink in
t he secgnd ink sjorage chamber 61 is _consuned, and so on. [00088] Fig. 15
shows a %‘f’tﬁ’é?sa%‘ﬁ{?%l“%ém“%%%\?ﬂf’ &?W@Fgg\u%capaci ty of the aforenentioned
ink cartridge is increased. The container main body 50 of this enbodinent
has t he[0990@] st r ubxthe embedimient shownan Figs. &l I, thedfyoB Gudicetdf¢heaf or enent i oned
-21- SSL-DOCS1 1290288v3 21 April 2006 enbodinment with the exception that

t he wi dpfotrding pofteonc83ndfahaimk sopply lowdyssage farmingatembdrargesevefa00A89hs As a
consequence of this nodification, since the héight of the partition wall 65

o 1 S0 BT os BT Sl e Ll ol e

partiti &]ox}l\gﬁl—ﬁolgéz' %I\d Eh%%ré)t%dir?gu]?oort%n 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 rq i ng
portion 83 of the ink supply flow passage form ng nenber AR S al tines
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 forned
with a conical , shape, . when seen in section, to decrease the flow passage
rosi st afBENig PR EATBE feSErGIcR QUREEIATE PSS et CPRIOS B R-dogpestisp witkdhG el | as 1 o
increase a flow passage regi on between the valve nenber 84 and a wall 83a'
in the embqdinest sbewh HeFight toukth- hol e 82', to thereby further decrease the

fl ow passage resistance. [00091] Further, as shown in Fig. 17, the surface
of the [@093] menbkrth8+alvé closedtishate stamal infRig. Fi8de thef valveanastather 84 rcbosbethe 84, may
be fornmed as a planar surface simlarly to the enbodinment shown in Fig. 6A

00092 . i : i } ructure of
[ ] tﬁlg};frlntl}o?éagzeﬁ%@%ke%.tgé bib &g ﬂﬁgé‘&ﬂlp‘ﬁ@d erﬁe'ié Y ghegs?giﬁé 3b5 A4 Sh

t he ink as ‘described previously with refer etoFigs. 8to 14
will be,further discyssed .wth ference to Figs. .18A.an 8B, .which are
schenat g o OI&Z{E‘? ‘@gichﬂnlée&c??t%f’glhea’i"ﬁ S P?‘?i‘se Oé‘tefjucfrlj Saie. 4 cor dance
with the present invention. Figs. 18A and 18B are schenmtic di agrans

r espect Wherl the stkgercersumed by the refasding hepdhithe prassuee indhe/iak speply portsidevs t h  t he
negative pressure generating structure sinplified. For clarity in

expl anatorrspanihglynredcel esthanitie ies reduchd pressise acts buitiee wivel membdr@desent i oned
negative pressure generating -22- SSL-DOCS1 1290280v3 21 April 2006

struct U{h@coﬁﬁﬁﬁ@ﬁ%ﬁﬁ%é@?%ﬁd HeMIwpsssagesaused as were- enpl oyed in
connection wth the = enbodi nent shown in Fig. 8 to 14. [00093] In the valve

c0%e0, G 2" B ek g B P SRR SRR D, e

50 commum'catiné 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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o m oot S e e

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 red2tagril 204 hat

t he thus reduced pressure acts on the valve nenber 84 via the comunication
passage 87 and the fl ow passage 88. [00094] In this enbodi nent, the back
surface side of the valve nenber 84 comrunicating with the conmunication

passage 87 f.aces a artrment. 109 that .is_l.oc d between the val ve nenber
84 and F?Fé”%‘%ﬁ%?ﬁ‘i c&?’%ﬁ" %@E‘dﬁé’%’?k H@gﬁ/ﬁk‘werg%ﬁﬁ% f oﬂwgeﬁ %faopen f or
fluid communication to an exterior via the communi cation passage 87. The
conpar t temvalveogerabes 4dutartbmiesondng heed.h t he fl ow passage 88 via the

t hrough- hol es 82 and 200. That is, the conpartnment 109 serves as the

pr essur ¢oenee} at | ng'he&ﬁdfﬁ,adnz@ﬁé}'&urﬁ @hanigk andBidkisupglypba sfle@sEUiR! ge of the
ink supply port to the back surface of the valve nenber 84. [00095]

Accor di . : V, 8 i educed
or casur SesupiecPot E SaSuiARE ©f v 1R MPlor o IRCE ol PRE £ P ilind.
reason, e to the i,fference . r,essure between the pressure receiving

ar eas ong‘t%ﬁ’@eﬁné’?‘l{“ ﬁﬂ( tRacE sga?‘feﬁégéhe ISTWE"H%EVé’I've member 84, a force is
exerted in a direction so as_to conpress the spring 102. \Wen the pressure
at the [¥052Lppl ylpthenlaprentiosed embedimenctheiag riaessidecoldbe valye t he spring
102, the valve nenber 84 is separated fromthe protrudi ng portion 83 as
shown i mekibgr 84 BBonstmuctedan fideand pknk nffshe8dosad dp2@d 09 vt cahmutibstes Nk i n t he
ink storing chanber 62°flows from the conmunication passage 85 via the flow

passagewd tRektbrite vid mwceﬁmaﬁetic_ﬁl?pzﬂsmﬁ@ 89, Rehereb$-onf3Shk Bl V2882883 21
April 2006 recording head. That is, the ink in the ink storage chanber 62

fl f : S | ;v endvriah -] ' head.
[ 00006 A& B8R cRed ol KO BRI IoRY e Dalsaly $PRET BB 000

surely gunppﬁyh]?on. However, the invention is not restricted thereto or thereby. For example,

as shown in Figs. 19A or 9B, 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 1o 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 recordi ng head.
[00097] In the aforenentioned ‘enbodi ment, the back surface 28iAilg006he val ve
menber 84 is constructed to face and bl ock off the cl osed space 109 t hat
communicates wth the exterior via the communi cation passage 87, whereby

only ink flow.n i,a.the open] 200 intq the closed space 9 is all owed
to flow "&s'yﬂé%ﬁégggg@eé’?ssgﬁ %Pg'ﬂ)é Fﬁﬂ'ﬂtegufﬁﬂ tihs Qseilé%é@é&? the invention
is not restricted thereto or thereby. For exanple, as shown in Figs. 19A or
19B, t heomnmepicyaswilthegak supplyf past enly yieribmPreningo?P0b e (Rhisanodifieatiopsami ng 82 and
the ink supply port naybe connected to one end of the closed space 109

behi nd tiplifjathy flowpatsage Skignsod thdiak stippdy e lpassapd foemingagember @, t he val ve
menber 84 serves also as an ink flow passage for ink flowng via the

i ; deli 14 i 3 : nb 84
openi ng L&)él odn_adf afd'dﬁf@m\t fgﬁt?lﬁ,v Rk irsGdke, gl:ijéi)%{ﬁgﬁlﬁm&h sRbwh Elﬁl?léﬁ%ﬁ?aﬂm ner as

shown i i g.” 19A hel ps sure any passi ng openi ng 85

will float r | ong t he val.ve. nenber.to the t f .the ha r and not
be. dr avaTiS ARG pisiy A nE Baub3 S Posine 2ack MERE BF iEw passage
86' that comunicates with the pressure operating conpartmnment 109 behind

t he val vaélvermapber 204and wagesiiba valee rp@n?ﬁ;ﬁ@isemﬁaérthq vlyehmemBer 3048 in ddstiche val ve
menber 84, as shown in Fig. 19B, it is possible to use the ink cartridge

Wi t h t heontadt wethrtherpretruBidgiportéonhidr i Ate tpedsentrinvention sloould h&DBOVEver rbet he

af orenenti oned enbodi nent, the closed space 109 on the back surface side of

the val N TRl REreSbraRFEBY) G 8RantPlé his ShtSv iﬁ“Fi%LmP kide \awetxﬂééh@ertzb%@assage

87. However, the invention is not restricted thereto or thereby. For

Sxa! e Gaad Al R T B T 200 o
ﬁgm |n Lx%?;tigglyg&%j‘@ctédht%“;apdkthse%gﬁle )r/ne?n%reE 20 glldg bt\al)jo%d tahp?an%%etrl]'niatn 1% fc%r?noe'd b-l):hi >
the undeformed valve body 20 Aitself 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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O

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 adjustirng Amili200622 is
di sposed on the back surface of the valve nenber 20 and urges the valve
menber 20 so that the valve nenber 20 is in elastic contact with the
protrudi&g i)ortion J11. The present, i nventjiqon should not, however, be
restrict B9040Hr et Jlng%qb@wé@y_em#gqim@gta?ﬁﬂ fud fewgestigllerprri liguidsupplyhe val ve
menber 20 may be nade of elastic material, such as a rubber, and the

pr ot r udi deyiqeahdtiposititely emplopetheopemtion ptigciple of thetvabletmetaired as henvialede nenber
20 side beyond a plane P that is formed by the undeforned val ve body 20

i tself igholvBeo RipplylitteidWreR6rdidgteas, m&qaﬁﬁtainmghé Rdgati¢@pRssutd @ thyal ve member
20 can be maintained in elastic contact with the protruding portion 11

t hrough the i td Gt -t h v W‘ngOi.sef.Tisway,a
bi asi ng F?Pé%‘&%r%g%r°g‘§’:vh'%ié§§&¢1°§“s%rtﬁ%‘é‘kﬂfﬁé gda &Be di 555‘86%%’&5% k"ﬁa.d' [ 3'60101]

Al ternatively, the valve body 20 can be biased through the conbination of
its own s imesh theyresiogimepe @fwwrrﬁanagmem efenksg St hkat iR a suitably
positioned biasing spring. [000102] Although the present invention has been
descr i bemgiontchrrespbadieg trethe ankastoringcchambet 62 digisgresd 8 Aand 3 8B)isteadtied)l y nount ed
to the recording head, the present invention is applicable to an ink tank

(an ink HArhdiéadge torection M@BbdrNsuoh as thedollOw Hedd1® 94t siafhvil | thisxed to an ink
storing nenber such as the ink tank. In this case, the ink supply port

o scleo g ERRURASS Cnd By A Yo RE Bl RS Dlsbgry 10 mente

i s conne recordi ng nk ‘supp means an

R AT R AR E T T
controller or a liquid supply
container 142 'storing ink therein, via the connection member.
[000104] The ink containér 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 functicn
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 from which ink flows t8! AREI2006 i nkfl ow
port 147 of the recording head. In this enmbodinent, the region i mediately
upstream of the valve nmenber 84 (that is, the region corresponding to the

i nk storing chanber 62 of Fi gures 18A and 18B) is omtted, and instead, a

connecti on such a L needl e 140 s enbodi nment,
o b g8 246a00 e s TR ESoX B vaE e YR EREnG 403 Bl SRt P2 R "ot ruct ur e
device 141 is detachably connectable to an external device, such as an ink
t ank GWPPPFite diesAemi ner 142' stor | ng ink therein, via the connection nenber.
[ 000104] The ink container 142 is fornmed at its |ower portion with an ink
out f | deooxdsit 143 atithaon,itke epayaipecdnd effeat of thgwizlve tsirgtttirefdesiae o4l inithls t he hol | ow
needl e 140. In the case of a new, unused ink container 142, a sealing film

(not  sAMMAImdDBIHE MDA 1hé %?é?né%oﬁéaeémbb@&rleﬁw ﬂﬁQﬂEr%folélﬂ)cS@I%S t he ink

outflow port 143 in order to prevent the |eakage of ink. In addition,

ref er enee PUIEEAl 4800 6 0 1Y HERLARAL 532 ARA0RK A BAGK g adapt ed

to |caly CONT ag er circ erence o he hol | ow
needl e 140. ference nyner al a$45 desi gnat es an at nosphere comruni cati on
hol e. TaRGErsIPe Pk&EAHIRS drgentsd aPAYSs i nventi on necessary for the valve nenber
84 to function as discussed above can be provided in the formof an

i ndepdfRRENT] deviAdthough the inkeonjziherd 42 st dingetlyucanneted Grountet) tdthet hi s
arrangenent, the recording head 146 is fixed to the bottom portion of the
val ve cehfiettiba fremben(tbehdldly neadld 1uD)Einitiekenibiokingant pentiontd gbofe, thesamecor di ng
head 146 is connected to the ink outflow port (the flow passage desi gnated

by 1 efege@nGg bo BRIl wiR thedonhéiRiol MeiBerSt Eerlette® vil@MUEStlhlnk The i nk
contai ner 142 cam be nounted by inserting the ink container 142 in the

2'2Qgg%@ﬂﬁdéﬂm%‘ﬁdﬁgig’%g@“&%f% RcSUBaypdrillis t 0 the recording -26- SSL-DOCSI
[000108] 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 low 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 Jocation to the sealing portion and which can contact
with and separate from the sealing portion; a communicatiﬁg 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. [000] 06] In addition, the operation and
effect of the valve structure device 141 in this enbodi men?l April B06sanme as
t he af orementi oned enbodi ments, 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 (mounted) to the connection nenber (the
hol | owl(90ddfle 148ycqrdingia thindemaeasit, Insrescdheidha plastic memher sepagatesef f ect can
be obt ai ned when the connection nenber is connected via a tube to an ink
cartri dge theisdalihg partion imrespinse troaiyegativet fressnrecd ol inkgpusfipyapart,ithe [ 000108]

Feat ures and advantages of the enbodi nents according to the present

i nvent xeehivd BdrtidLoSHEREHIhE Brtids ahPihk MBugH-ROO SPME efltic ABBb&AT8GEAL | Nnvention

provides an'ink cartridge conprising: an ink storage chanber storing ink

ther el B o @il Bt BUBBL Yo BRIl ifOTTHE kLIRS Bt (ith2adcDK a3, hagee chamber: and

a negafl Ve pressure-gen ng mechani sm ch'i's di spose

storage chanber_and the.ink .suppl ort.and ich controls supply of ink of
the i nkesEtaare g hepsionspit ps ‘?%f’@e?‘ﬁé%ivﬁﬁag a \r,\'/g%“r‘t"l.“cgﬁ@l??egati Ve pressure
generating nmechanismincluding a first ink flow path communicating with the
i nk supgslognedated talaseaamenpt pbmkicorsumptianet avecordingheahend wijclpisr t i on

comruni cating with the first ink flow path; an elastic nenber having a

t hr oughuitabledoniiglckpeed privdponds in | ocation to the sealing portion and which
can contact wth and separate fromthe sealing portion; a comunicating

por t i oppoRY P ded& N aypfthé Sk cafiHideHeording o Off), HeRlaShiAmbmber TBIPREs and
comuni cating w the ink storage chanber; 'and a space portion provided on

 CoRHE 5 Sl Bl TP S, (1 e
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 Bassage
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, ﬁ 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

-28-
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21 April 2006 [0001 10] According to this arrangenment, in a case that the

el astic nenber separates fromthe sealing portion in response to a negative
pressure at an ink outflow port, the opening portion of the2éégirldg0fportion
and the through-hole of the elastic nenber each act as an ink flow passage
to supply ink to the ink outflow port with reduced fl ow passage resistance.
Therefore, it is possible to provide an ink cartridge which can be

It
accommo - . i sunption at a recording head and
whi ch ii%*@%. %°%+@5%§%5%ﬁ%§%£%£9§9?ﬁ?i ng. [000111] (2) In the ink
cartrid cording to,.(1), the elastic nber separates fromthe sealing
porti on%?]&rﬁég pon CPE#”PE){BéFESﬁﬂa?ﬁe“}fPEM%” oo ﬁﬁé“ RIPPYR9F GAOB6r t si de,
thereby making it possible to supply ink via the opening portion or the
t hr oughfommied tiyrthefirst ink flavkpashippd thesesand ifkoon path, adabereiorsa facget hi s

arrangenment, in a case that the elastic nmenber separates fromthe sealing

por ti on amdbuhesMIMn s Bedsmodligy alpphied w@sm@pp}z peft. i nk outflow port, the
openi ng portion of the sealing portion and the through-hole of the elastic

renber gagi 1t | a8) an 1h ik ik QUPRSSEARAROISURALY bk phich e [ nk outf I ow

port w ow passage Si stanc erefore, it is possible to
provide an ink cartridge,which can. acc dated to | arge anpunt of ink
consunpttPBIFuRicatss m@&ﬁ% I%@“PP@%H”&H&% hxgy %[5%?% ?r]l?et qsBe P iaﬁg%?peed
printing. [000113] (3) In the ink cartridge according to (1), the elastic
menber HEStARkPRMPatRi th a protrusion, and the through-hole is formed through
the protrusion. [000114] According to this arrangenent, .a |arge space can be
ensur ed [@GQUBH t héccprdatg taghio arrengementy thel conirolfof the wlapticsrsergbercas bst ance
caused in association with ink flow [000115] (4) In the ink cartridge
accor di neliked {yl) simplesstimeqad, iviiie thedsaease of feneashpdgsisRedeasatseis ur t her
i ncludes a second ink flow path through which the space -23-

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

material as that of a container main body, a protruding amount (a height) of the protruding

portion can 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)  Inthe ink cartridge according to (6), the negative pressure

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

229.

SSL-DOCS1 1298208v3



SSL- DOCSI  12962BBV3 21 April 2006 portion conmunicates with the ink supply
port.' [000116] According to this arrangenment, ink flowinto the ink supply
port can be formed by the first ink flow path and the second Apwl 2006w pat h,
and therefore a large anount of ink can be snoothly supplied to the ink
supply port. [000117] (5) In the ink cartridge according to (1), the space
portion comrunicates with the ink supply port via the through-hole, the

opening portion and the ,first ink,f|.ow path. 0p118] According to this

ar rangeWgﬁtf?d’?%%o'y8ﬁ??‘gwh?%f”gteﬁ eeellaéé? ngﬁggﬂg%%(}gﬁpf WPEROTPBY by a sinple
structure, while the increase of flow gassage resi stance caused in

associ atlPe24d t h iAfiORding o dhim aBIZemaRp e Sl Bymbeican be Frliakly prwehton.

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

gener at iimtg cortebtawitls the fpootniding parténicgardiespafipostureost theblhstichmémbes. di sposed at
an upstream side of the elastic nenber and that defines a conpartnent

bet ween TiRRfGt Akl ﬁﬁﬁi’e&n RkifERed RABAdIS OMm¥Rhent 6ffhecaa?r{i§gjr libfloyal |

havi ng a protrudi ng portion agai nst ich the elastic ne el astically

presses, he_openi-ng _nortian is for i the protruding portion.
[000120]"‘1’&%%?5%%’? 1 Egioh e L Gt a,cp%%g“a(gé?ai{{‘%i) PO R i s suppl i ed
by sepa{ ation of the elastic penber, fromthe opening portiagn, a space as

| ar ge ag!aS¥sBrBPer ROl RIAYYFIEE PAISH A7M ReRESy S5t ToLl SRYTBbYalvs he: & her eby

suppressing dynam c pressure loss associated with ink flow That is, the
pr ot r udivalye thet caroprevenh separetion pEtheslastidmenkargue trthe carsikgemovémant efd a

contai ner main body, a protruding anount (a height) of the protruding

por t i ontieaearhmaisedin 2 suitableaegtive pregsurafureupplyinglinkdsi agiusfinge tasngfforcea shape of
the protruding portion and a shape of .the through-hole can be increased.

[ 000121 ) ar efdstit ForkE)ofithkbigsipl hérditke. ABOAEhulg, 1h@ chB)thataRil BEHRY i iedPr essur e
generating nechanismfurther includes a biasing nenber that 1s disposed
Opposi t g {12 tififig 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, etc.

[000125] (9)  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 sealing

ability.

[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 member by consumption of ink is
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-29- SSL-DOOS1 1298200x3 21 April 2006 protruding portion and which urges
the elastic nmenber toward the protruding portion. [000122} According to
this arrangenent, the elastic menber can be reliably brough2l Amﬁltl@OQ%nt act
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
(a sealing force) by which the _elastic nber contacts the protruding

por t i oAPRIEd tpe substantiplsentirg treanl B seqenf swiacgade pf e elpstigmember hat can
prevent separation of the elastic nenber due to the carriage novenent and

t hat cf0ataght ai Aceordingtialieamegemnentecotas'sapretibn of dapisinyémter i nk, by
adjusting a basing force (an elastic force) of the biasing nenber. In

parti cuk@frorh &e%eﬁlﬁ@?oh'f@)t caft b6 @bhtrslRH ibY GeckivindR¢ipreastrd fRandd Athdvgk menber, the
adj ustnent can be nade easily and accurately. [000123] (8) In the ink

cartri G i 6 I LG re q rged ward the

b ot r bRy BFbY s feh dby e o e bR ik ol B banbTEC] 000124
According,to this arrangenment, w thout. increasing the nunber of conponent
parts, C‘E"Pﬂé’cf-:’?ﬁﬁiyil?}" % n%%swté?'ﬁéwyppﬂwa&m into contact with the
protruding portion regardl ess of posture of the elastic nmenber, and sealing
abi | i t {0094@%be nhl Nt almibe inkesgriridgeanssordsis tablje thedirstank fowapethiinge, vi brati on
applied froman exterior, etc. [000125] (9) In the ink cartridge according

t 0 ( 6) corirdeeted pithegpapepbition tothetitiesupplygiortudi ng portion is di sposed to
substantially face a center of the elastic nenber. [000126] According to

this argea9eent Acéor@RB4s alis ir%'ﬁerae;ﬁj ink BR&h€ebfet hériioR EREsIsd Be su‘ﬂ?lﬁéﬁr med
symmetricall'y with respect to the center, while keeping a subStantially

I hj A5 ' el jabl | ed
N T e e i R A T S
aCCor A g, {01 (b b0 GsRPASS AR W Sl pRARSY S0

[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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that a pressure caused in a downstream side of the elastic nenber by
consunption of ink is -30- SSL-DOCS1 1298280v3 21 April 2006 appl led to a
substantially entire area of the second surface side of the 2414054 2806renber .

[ 000128] According to this arrangement, contact/separation of elastic menber
with/fromthe sealing portion can be controlled by receiving the pressure
change at the ink supply port by a large area, and therefore the opening of
the ink fl pat h can duct ed. onl ressure .change suitable for
Suppl y N PRRT Py oRsagese 128 P PRESE ket of Mgl PoRea ARG o) | he
first ink flow path is connected via the space portion to the |nk supply
port. Wm@qng&@eﬂﬁr@d Rgrtios in hﬁgefawnaﬁgl&rﬂ@mwwmﬁhﬁmhweplymane portion can
al so be supplied to the ink supply port, and therefore even if an air

bubbl e [@0d1365 W tAtcordingeo shinreangement othe elattbenahberbubtbbte aff afka REthRasi |y

di scharged fromthe space portion. [000131] (12) In the ink cartridge

accor di qutngal((g;%)‘taon fernkieb Enshm&eﬁime@nﬁﬁg% h@P@ﬂ@&k'ﬂhﬂeo{{lﬁt:éﬁ&dﬂfz@p' y port to

t he ope ing portion ranc es at an intermedi‘ate position Ine a
branchin assa nd the br npect ed to t he space
porti i %Pgé?g %{‘g%ﬁt«%‘g OP?Pé"Sp‘?Oé—? u?éﬂ%ﬁ%g:?%%gﬁ ?gng R Tes}s%ﬂ 're area of the
second surf ce of_ the elastic nber 3?3 Accordl ng to this
arr angé(?ﬁ%? i nk Qsé Fethe pqafTE %qcﬂrdl’ tﬁ?b lF‘é’@"GP“‘P?‘dﬁ\Gw?ﬁfs@ﬁge wi t hout
conplicating a flow lE)assage structure in the vicinity of the ink supply
port. epgdonesher(whiph rentadiethe srelinapertiongefaamed reit plgnargutfage, the first and
the second surfaces of the elastic nmenber contacts ink.over a substantially
sanme af@®13$]000124¢ording o thisayrangerhént, thaseaingpmoreon andathp ekstkumentstr f f er ence can
be readily caused between the first surface side of the elastic nmenber and
the seggipk UEEAGR0 ShAlSctWIAY QR othePreliably. Further, the alignment of the sealing

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

(000139] (16) Inthe ink cartridge according to (1), the negative pressure

generating mechanism further includes a biasing member that presses the through-hole of

the elastic member into contact with the sealing portion.

[000140] According to this arrangement, the elastic member can be reliably brought

into contact with the sealing 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, etc. Further, a contact force (a sealing force) by which the

elastic 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 (aﬁ

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 2 film
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t hereby reliably causing the novenent of the elastic nenber. [000135] (14)
In the ink cartridge according to (1), the opening portion includes a -31-
SSL-DOCS1 12?B26Bv3 21 April 2006 cylindrical portion |ocatedlafpal2®bastic
menber side and an flared portion flaring outward noving along the flared
portion in a direction of ink flowtoward the ink supply port. [000136]
According to this arrangenent, the elastic nenber contacts an area of the
cylindrj C]%I ' é)rretcie%Qd &%oghereby ensure reliable sealing ability, and the
flared Sf%rtgi h ‘Shl arges an opening area of the opening portion, to thereby

reduce fl ow pass resi stance. . [000137]  ( n the ink, cartridge
accordilﬁawaﬁ)( 1) 8 lashain C%Heﬂg%efcqrga%tﬂn(]lgi TIPS BT A . whi ch
contacts the sealing portion, is forned as a planar surface. [000138]

Accor ditya thwughibeledormerbnesgh the inke supphl flavg prseagei formiaghetriber. el asti ¢ nmenber
can be brought into contact with each other reliably. Further, the alignnent

of the [@@@I@gg RYcbidi 10 thébe heaRRHTentsq11)0d €] HSthe Gl BE BEthGAdIoPBeeasi |y
performed. [000139] (163 In the ink cartridge according to (1), the negative

pr essur°%fﬁ§§,?§’tﬁ%icﬁ'9RgF%Qf{P&@?E‘}eHEi & thbgiddes a biasing member that

presses roug el'astic nenber into contact with the
sealin rtion. 0014Q] .Accordi ng to.thjs,arfangenent, .the el astic nenber
can bequ(ﬁl‘lﬁi)l y lgﬁgugﬁ{]me’l@f 8“5%?3&%01'%5 {? (tlﬂéf’%’ gfg‘ﬁﬁéiﬁdf F‘\r@ﬁr regar dl ess of
posture of the elastic nepber:, Therefore, sealing ability can be naintained
r egar dlcesgrustedriyactiamg membey haxing thegak supplyrnert apd 2 B prember feeliehyan ext eri or,
etc. Further, a contact force (a sealing force) by which the elastic nenber
cont actciosingen opahing gurfrse of the feae tentes sind ¢ regon movkich tpnegative val ue, i.e. a
value that can prevent separation of the elastic nenber due to the carriage

MOV eITe Pressitd gkhahtingaaechamism isihftaliedssdormed teged alithe dipcessfism tfeor suppl yi ng
i nk, by adjusting a basing force (an elastic force) of the biasing nenber.
| n par theiél @émberN @ case that a coil spring is used as

[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 a lower ink
storage chamber opened to the atmosphere, the upper ink storage chamber communicates
with the lower ink storage chamber via a flow passage, and the negative pressure
gencrative mechanism is disposéd 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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t he bi asing nenber, the adjustnent can be nade easily and accurately,
[000141] (17) In the ink cartridge according to (1), the first ink flow path
is formed by a recessed portion forned in an ink supply f1 kb PR &
form ng nmenber, and a film-32- SSL-DOCS1 12982B8v3 21 April 2006 sealing
the recessed portion. [000142] (18) In the ink cartridge according to (17),
the opening portion is fornmed by a through-hole fornmed through the ink

PP Yo BRIV 8010 e LR 0o

(17) openin can” be
constrycted, by sinple structure., (000144] (119).In the ink cartridge
accor d#ﬁeafzt& m%a‘eer eras iR khesgaiing pagion; © Wﬁ%ﬁgwe@ lasprsyalise RRtit By a frane
menber having the ink supply port, and a |id menber sealingly closing an
openi rpysshie tapmvolke aplhnk ¢artzidge, mewbish 2 remaniag migimenni senbieireducede negat i ve
pressure generating nechanismis installed is forned integral with or

di scr efiehdut eRiddBe chfitadtgorte bk ex{dlelyhigeAaker ding to this arrangement, in
a case that the installing region is integral wth the frame nmenber, the

T3R0S 1S 936y 1TIE i BEIEBEIE ALl ol LigichgT on 19 of sorete

fromthe fr r1s sul or realiZing a c I'cated structure
since the instal]in i.on d the frame nenber can be manufactured
Separ SOl at Ly bR SR okt nelPTuT OB BIART FEI0g & PHORAMASA cartri dge
according to (1), the ink storage chanber is divided into an upper ink
st or agerdaat3cliste epd ehereof.om an at nosphere and a | ower ink storage chamber
opened to the atnosphere, the upper ink storage chanber .communicates wth
t he | ¢ORA14Phk stAscamglngah b emangement, the contpet yotigbe elastid mdmbenegdis ve pressure
generative mechanismis disposed in a flow passage connecting the upper ink
St or agealized 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 relizble,

[000155] (25) Intheink 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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chanber to the ink supply port. [000147] According to this arrangenent, the
pressure change applied to the elastic nmenber in the negative pressure
generating mechanismcan be limted, while taking into accolinfpoh?GP6t he
pressure change caused due to the change of the ink anbunt within the -33-
SSL- DOCS1 12902Bev3 21 April 2006 | ower ink storage chanber. Therefore,
there is no need to set the contact force, by which the elastic nenber

contacts the sealing,portion, to an excessively |arge lue,. and it is

possi bit TEReHRHOTBENd RS coptackmith isealng PoRATAT e\ as ek SHSgaf R SBfbunt can be
reduced, w thout setting the contact force to the excessively |arge val ue.

[ 000143he prsiure hanpeotqyks wabe madgeeliableor ding to (1), the opening portion is
constructed as a through-hole formed through a protrudi ng portion having a

pl anar [s00¥s3¢e [Q6)X i OThedkesantdindehtidn slfwiprohidecaf ink IBOLARDIlACCOrding to this
arrangenent, the contact with the elastic nmenber can be realized reliably.

s conPREToE Sitfe TRpEORERP e iRl shfycetbla s MBI M NG To "
Al ong (REBIaR EPBRED bR S HERRf oty B H R PR R IR R |k suppl v
port. [000152] . According tQ these arrangenents. (22) and (23), it is possible
to red FEHING|RSTHONIRY NS 38 OPEURSPOIHER WAL CACITACt Mithand pepatrisBPmEbe) | n the ink
cartridge according to (1), the through-hole is forned at a center of the
el ast i ahnosghdele ahdodidhspmmpnisatds withiao inkiusilew parrecmmmynicdtiog pbaoni ¢ menber
s el (;;:\?ged on a side of the first surface of the elastic member and adapted to (;ommunicate

with an ink tank/.storing ink therein; and a space pc;nion provided on a side of the second

surface of the elastic member and communicating with the inl; 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 cbntroller 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 again;st
which the elastic member elastically 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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symmetrically with respect to the center, and therefore the contact with the
sealing portion can be nmade reliable. [000155] (25) In the_ink cartridge
according to (1), the elastic nmenber is shaped as a disc. 39 E!S%q%
According to this arrangenent, the deformati on of the elastic nmenber can
-34- SSL-DOCS1 1296288v3 21 April 2006 be made uniform and the contact with
the sealing portion as well as the deformati on when the pressure change

occurs can be made reliabl.e. (Q00157), (26) The present invention al so
provi d¥<PaTeq AleUpF Hhy RIBFYGRG PFion: ¢ ﬁ%fryisgpfz@?s%@aﬂra@msswg &r having a

first and a second surfaces and a through-hole, and novable in response to
a pressssaciateli witkinkrfloval Thet isgiba praimidingportioprman deédomed dytheseme: a  seal i ng
portion having an opening portion which can contact with and separate from
the trhateridylas fat ef aoshtaifidr eieic bodyLa potudRig wirobinta(@ height) @0 tHel ppvvrytnid ; a

comuni cating portion provided on a side of the first surface of the

el asti n’@{‘% n : . ' ' | i ng ink
thereiﬁr?; lan %é’egggggq%%?tu hggfﬂwggg%ﬁlﬁgedg?ﬁd@rthdtpEiegfg}ge%%@B&?’gﬂface of
the elastic er ',.CO nicating with the ink outflow port. f 000158]
Accor AR ngﬁgpea%}gﬁ ?‘?’érg*%c’lki G peleEgesyd, separ at es

t, at the elastic nenber
fromthe seali n&é&ort lon in response to a negat I ve g{aessure at. an ink
b

out 1 dRPYET, t K2S) opeiedlpidiew cemrdier aoserdingdpi(ah. »brsrSmember if he
t hrough-hol e of the elastic nenmber each act as an ink flow passage to
suppl yispakedtappokits tiortke pratriiogupprion and viges thd glastk Mmemberpowardke resi st ance.
Therefore, it is possible to provide an ink flow controller which can be
accomppstaliditk pertibar ge anmount of ink consunption at a recording head and
which is suitable for high speed printing. [000159) (27) In the fluid flow
contr ‘Pb(ﬁ(ﬁ'%Z?CcorAQh&Q!iﬂng (S drraremast! ihk leRBtidNAérhber 2an be reliably brought

into contact with the protruding portion regardless of posture of the elastic member.

Therefore, sealing ability can be mzintained regardless of movement of a carriage, vibration

applied from an exterior, etc.  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.e. 2

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 bé;sing 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)  Inthe fluid flow controller according to (27), the opening portion is

-36-

SSL-DOCS) 1208288v3



di sposed at an upstream side of the elastic nenber to define a conpartnent
between the elastic nmenber and the partition wall, the partition wall
having a protruding portion agdinst which the elastic menb@l And200¢al |y
presses, and the opening portion is forned in the protruding portion.

[ 000160] According to this arrangenent, in a state in which ink is supplied
by separation of the elastic nenber fromthe opening portion, a space as

| ar ge z(ais possi bl.e can, -3 5- SSL-E%S 12’?8258v3 21 April 2006 be ensured

ar ound tsﬁ%sear‘%fs‘fhﬁﬁf'ﬁ lyd{é‘?"ﬁ Gfter o UGREBP¥ssi ng dynami c pressure | oss
associated with ink flow. That is, the protruding portion can be forned by
t he sab@001fgk er i Accarding haithindrangementas eratrakragian lggdmy,elaatmmgmbudi ng amount (a
hei ght) of the protruding portion can be set in an arbitrary nmanner, and

desi gn défopaetdininiitricalls hathe epleci tb ehdeeater, udhilReeing & bubtannidlyplampape of the
t hrough- hol e can be increased. [000161] (28) In the fluid flow controller

accor dj t o {,2%; 1 ASh G 1 1 | pr ot rudi ng
porti oh rCfd Eérégl)ss’r%dﬁ%&e[ﬁiwg enréatﬁ g\?vgér]%pl? Egﬂepo(r]tg% ?Eﬁ#géﬁe&gé]{} on. [000162]
According to this arrangenment, the elastic nenber can be reliably brought
into CB??E‘XCt with the protruding portion regardl ess of posture of the

el astic nenber. Therefore, sealing ability can be maintained regardl ess of
nmovene00867)a caplthenpd theprispent inypntiondias beed descoihechanddllystrategyin detpib t Furt her, a
contact force (a sealing force) by which the elastic nenber contacts the
pr ot r udidgripenddéranod that the serae islby veaytofillustrationpind kedmplabulg and ismot ® val ue t hat
can prevent separation of the elastic nenber due to the.carriage novenent
and t bétakedby Way Bf hifetidnSthe kgt endRopd df\tBe preassis inventfoRibefg@efisddng i nk, by
adjusting a basing force (an elastic f.orce) of the biasing nenber. In

parti cyliaby thetefnCi¥ife 4dd8hpanyipi dlaigBr i N is used as the biasing menmber, the
adj ust nent” can be nmade easily and accurately.
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[000163) (29) In the fluid flow controller according to (27), the elastic
menber is wurged toward the protruding portion by elastic %ﬁzfgé%i Bn of the
el astic nenber. [000164] According to this arrangement, wt riZ00P e asi ng

t he nunber of component parts, the elastic nenber can be reliably brought
into contact with the protruding portion regardless of posture of the

el astic nenber, and sealing ability can be naintained regardl ess of

novenent . o ar i _vibration applied froman exterior, etc. [000165]
(30) |W%’L1§|C§'r/{iﬁ‘ﬂﬁ§\?vfs

controller according to (27), the opening portion is
-36- SSL-000S1 1298288v3 21 April 2006 disposed to substantially face a
center of the elastic nenber. [000166] According to this arrangenent, a
central region of theﬁﬁhﬁ§&*ﬁm%€@@@Fﬁ£ﬁg: defornmed symmetrically with respect
to the center, while keeping a“substantilally planar shape. For this reason,
t he openi ng portiaq an_be reljably sealed to enhance the sealing ability.
[ 000167] AIthou&ﬁlqﬁ%O%F%ggh%mﬁnvention has been described and il lustrated
in detail, it 1is.clearly understood that the same is by way of illustration
and exanpl e onl PRAMESUPBIYIRSTL 8% be taken by way of linitation, the spirit
and scope of the present invention being defined only by the terns of the
acconpanyi ng cl ainegative37essi38igeDOEBE MRba8d®8which 3deatively bk@RsandHAT | S CLAI MED
IS: 1. An ink cartridge conprising: an ink storage chanber; an ink supply
port; opes fluid communication between the ink storage chamber and the ink supply port as a

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

an elastic member having first and second surfaces and a sealing
pbrtion, the sealing ponioﬁ 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 portibn, 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 blocks and opens
fluid conmuni cati on between the ink storage chanber and the ink supply port
as a consequence of consunption of ink, the negative pressulbAgahedefing
mechani smincluding, an el astic nenber having first and second surfaces and
a sealing portion, the sealing portion having a through-hole; an ink flow
path conmunicating with the ink supply port and having an opening portion

at a position wherg the al . QN t | asti ¢ nber _contacts with
and separ at es from?'t he o@‘%ﬁ%é%@%%cﬁ?d"ﬁ%’ J(;%re"ﬁli’ r‘?’g‘%‘f&{ﬁgéﬁﬁf‘%ei"ﬁ‘an t he

t hr ough- hol e; a communi,cating portion facing the first surface of the

el astic Ofﬁ%ﬁﬁ’éwcdﬂﬂ“%rﬁﬁﬂ'?ﬁ%‘é&‘%ﬁ WTPH‘J%‘%P‘]%HR %dtfg?'ﬁé@ WBsepase. and a space

portion facing the second surface of the elastic nenber and comunicating
with the ink supply port, 2. The ink cartridge according to claim1l, wherein

uhen the seal ing  por i ofhefy Leiagl Bl dmIIIBEY 1SRG 68 SLOUMLIG open ng

portion, ink in the communicating” portion flows'via the opening portion

into the ink supply.port .and al.sg via t t hr qugh- hol i,nt.o t.he ink supply
or ¢ - seprieRE bt quitgns R Vi bk Sh e AR Som R R B Ry f ng ¢ o
claim1l1, wherein the sealing portion of the elastic nmenber is constructed as
a prot r uRAVEg the BRSNINERP™Tom t he first surface, 4. The ink cartridge
according to claim1l1l, 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. THagd BrBl dcbAff BeHR T Dllefe il G0 orsifier ein 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 protruding 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.

8, 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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comuni cates with the ink supply port via the through-hole and the opening
portion. 6. The ink cartridge according to claim1, wherein the negative
pressure generating mechanismfurther includes a partition \ZéIAPrtlﬁg%i S

di sposed at an wupstream side of the elastic nenber and that defines a
conpartment between the elastic nenber and the partition wall, the
partition wall having a protruding portion agai nst which the sealing
portion t : | C: S i 4 the ink
row _pattod WopEsRE bR NGlocl G308 ERen I kD8 ORETUME ARKE R, e
according to claim6, wherein the negative pressure generating nmechani sm
further includes a biasing nenber that is disposed opposite to the
protrudi ng portiortand Whe il cartése dcherdimpas thaimn iewheein tippact gdmsorpr ot r udi ng
portion. 8, The ink cartridge according to claim®6, wherein the elastic

menber izﬁcxwegs%gex&_@thgnittﬁag FREOIHUELIAG sBiPidelo® thelYashit feber T Or Mati on of the

el astic nmenber. 9. cartridge according to claim®é, wherein the
openi ng portion. .-39 SSL- 1298283x3 2. i]l.2006 of the protruding
por t1 on cPEPHTERY St berr R Ay o ner 1k SRisrs e e el o renber

10. The ink cartridge acgording to claimil, erein the space portion

i ncl ude&Prilsgdnpdopmatiean st ok the glasticiaember e BRedD Hie FRSUSIast i ¢ menber,
the conpartnent being arranged so that consunption of ink causes a change
in a prepglieddo azppitintidlly entine asans theseaond sefface of theslagliamembermenber, and t he
change in the pressure is applied to a substantially entire area of the
second surface of the elastic nenber. 11. The ink cartridge according to

claim1l1, wherein ipk inhe, ink..st ber f . yi.a.a.f] ow passage
connecting the i nlﬂ'storgfégmgﬁa e ea?%)oqgﬁ%? ?Fq]g} L “s’dtf?ef\{gléﬁeé]%tfhetl lJe el astic

r h nj.n rti f the ink fl h, fl
menber, sttora?ge% a6m{53r o%v% an{ a? Howg pastsagee éonnectmg ergg}g storage cha?nvgelp t%stgg g?st

surface of the elastic member, the opening portion of the ink flow pzth, 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, 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 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 is 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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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 thiﬁ Apled006i nt o
the ink supply port. 12. The ink cartridge according to claim®6, wherein a
fl ow passage of the ink flow path includes a first portion that

communi cates the opening portion of the protruding portion with the ink

supply port, and e fl.qw.passage branghe t_an_.intetnmediate position to
define a branchi nl;‘bpass & ?Wé%%&%c@r ’&%icg%mﬁn&hﬁﬁ&tﬂéomop@%ce t he
pressure in which is applied onto a substantially entire area of the second
sur f aceofghe inkdlo@| paseags mrAssp cylmdrical Rartioneratndray ap slashicgaember side eadyj d

comuni cation with the closed space. 13. The ink cartridge according to

cl ai m 1zn fidred portion feridg o vagimdotihgalserthe da=ed phaxadn afdirtttenelf a&ktfloov nenber
contacts ink over a substantially sane area. -40- SSL-DOCSI 129B28Bv3 21

April 2808Rrdlde inkh& byplﬁggartri dge according to claim1, wherein the opening
portion of the i nlg I"'ow passage includes a cylindrical portion |ocated at

an elastic nenber side and an flared portion flaring outward novi ng al ong
the flared portion in a direction of ink flow toward the ink supply port.
15. The ink cartrisdge ddednkdéangdgeacsbrging to clajthdr wherciatat Jeasighe sehlingseal i ng
portion of the elastic nmenber, which contacts the opening portion, is forned
as a plpitsn ofthe tlasike méiber;Which bdntaxny the opgtngeurtioniis®rhed 4l Aplanat, wherein
the negative pressure generating nmechanismfurther includes a biasing
menber {;h@te presses the sealing portion of the elastic.nmenber into contact
wi th the opening portion. 17. The ink cartridge according to claim1,
wherein the ink flow path is :

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.
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formed at |east 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 claim17, wherein the opening porkfBil 386f or ned
by a through-hole fornmed through the ink supply flow passage formn ng

menber, 19. The ink cartridge according to claim11, further conprising a
frame nenber having the ink supply port, and a |lid nenber sealingly closing

an openi ng surfac of the fra menber nd .a reqion i,n.which the negative
pressure generati 2% mcﬁ%ﬂpgfﬁﬁdgeiaﬁﬁgm godg?lg’ #d\%?"réed“ Pﬁt‘é@ﬁ’%ﬂagw th or
discrete fromthe frame nmenber. -41- SSL-DOCSI 1:9e29ev3 21 April 2006 20.
The i nkchagiber isdiadedonty o ynper Bk slomgs chambgn s¢alqd\Tom an ipimosphese arfez  chanber i s
di vided into an upper ink storage chanber sealed from an atnosphere and a

| ower i lokves irdr sagrege tiamber oppediadtht atmdspheat, thsybper mk stdregeughpgber Nk st or age
chanber comunicates with the | ower ink storage chanber via a fl ow passage,

and t hecie@atitates with BRIV Er iHIE NBFake icNATNER (R AT cWipdsSagdi SRAARERatlva 1 OW
passage connecting the upper ink storage chanber to the inkK supply port.

21. The ] c I, ' j <Merein. the openi.ng portion is
const r cRierERinEtA OB BRARESL Bt 8 D heco LSt re BR8P o havi ng &
pl anar surfgﬁqe ortion at g]iydi stal end thereof. 22. The ink cartridge

accor di f1§286 e I PR Pofthe prot ruding portion is conical in section.
23. The ink cartridge according to claim 22, wherein the opening portion
includes a flared portion flaring outward noving along the flared portion in
a direction of ipk fl %eﬁﬂ&"@eﬁﬁid@@@cc’o%ﬁﬂémﬂiﬁﬂ 1PQhErein the opening portion

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 1s conical in section.

23 The ink cartridge according to claim 22, wherein the opening
porticn 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 diﬁ"erenti-al between the first and second surfaces, the

sealing portion having a through-hole;
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24. The ink cartridge according to claim11, wherein the through-hole is
formed at a center of the elastic nmenber. 25. The ink cartridge according to
claim1, wherein the elastic member is shaped as a disc.26.21pApnl2QP6¢ | ow
controller for a recording head, conprising: an elastic nenber 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

seal ing portion having a t.hrough-hole;, -42- SSL- 1,129B788v3 21 April
2006 a conmuni catal??é“'g’br?‘?alsl%p?’gl(?f‘%ﬁc"}gﬁge ﬁfsf %”tﬂs%ﬁf’# g&&'aétl’c PHE°HEI288t i ¢ nenber
and adapted to communicate with an ink tank storing ink therein; an ink
out f ov@“gﬁﬁetj 1o SeMBEBIAIAYIHEpinkdAnipstonng kther ey pat h, which communi cat es
with the ink outflow port, wherein the sealing portion of the elastic

menber i s arrangen iflooutffioweent into contact with and separation fromthe
opening portion; and a space portion facing the second surface of the

el astic menber ang opeRifEprieRbE AinkiAbH Palte whith @nfunfMRWith- hefi The fluid
flow controller according to claim 26, wherein when the sealing portion of

ow cont _ ! n the ‘sealng
commun . B Pher AR LR oL bf QAR RO S sl B b et ot 1 0w

port and al so vi a,le we thr.ough- hole into the ink outflow port. 28. The fluid
fl ow cdMOreoffast Wikh anst SFPHEUPHLT VP ARG 0OPSBINE RABISS; #14 he sealing portion of the

elastic nenber is constructed as a protrusion protruded fromthe first
surface. 29. The fspasecPortionfacibgithesreond suacsodithecelastic miemben @@, wherein t he
space .
communicating with the ink outflow port.
é7. 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 a 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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portion comunicates 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 claim26, wherein the space por4l 8pril2006
comuni cates with the ink outflow port via the through-hole and the opening
portion. -43- SsL-DOCS1 1298288V3 21 April 2006 31, The fluid flow
controller according to claim26, wherein a partition wall is disposed at

an upstream si de of,the i i coppart nent between the
el astic menber and The pglrhlg i?lﬁjidgﬂnO%%,o"%ﬁaecgg@rn%?? ?](%Hn \;\!gﬂ"heﬁ%{{}iar?ga% [on

protrudi ng portion  against which the seali n% portion of the el astic nenber
presses, EHS CHROBESh AMBPSIGARSBiE ofthe dlastc meden 19 Helng e TRRARMIDE BYVERR wi t h
the ink outflow port is formed in the protruding portion. 32. The fluid

f| ow contthetksic ragooardntthetmerigioaiwall3the pattiiosivall datings proyrudingrgeetioni s di sposed
opposite to the protruding portion and urges the elastic nenber toward the

protrudi af@@rﬁiz}iﬂamhc%éaﬁr?%ip@n_fdntaf%é ¢I8¥c HRAbEOreqEs, A6E MeWpBling BoibAbm 31,
wherein the elastic mnenber is urged toward the protrudi ng portion by

el astic ' o geclgnelh 1 [ Ch f troller
accordi ngﬁ{ lgﬁ(g? g{ ﬁ#g%m{nﬂgg %lkn%%{lhhgtheopem nog_:}v gé?}fsir}grrﬁégﬁ ht eeA rg&%%ﬁé]di ng
portion is disposed to substantially face a center of the elastic nenber.
35. A netRGof regulating ink flow froman ink cartridge, having an ink
supply port, to an ink jet head, conprising the steps of: providing, as part
of the ink cartridge, a valve chanber having a cover and a
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 prétruding 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.

3s. A method of regulating ink flow from an ink cartridge, having an
ink supply port, to an ink jet head, comprising the steps of:

providing, as part of the ink cartridge, 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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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 nendlAps]2¢06d a
space being defined between a second side of the elastic -44- SSL-DO sl
1296265v3 21 April 2006 nmenbrane and the cover; and pressing the elastic
menbrane toward the base with an applied force so that a contact portion of
t he el ast}n%mtg?armraggl&esc%@&saﬁdhe outl et and the through-hole fromthe inlet,
wherein, Wien a pressure in the space decreases beyond a given value, a
resulting pressure differential across the astic .menbrane, causes the
contact portion of prﬁésmgetﬁ%g g WF%%@WPWE%B%“&WR&W%E?# feecenqithat

agai nst. the applied force, thereby communicating the outlet and the

t hr ough- hokentagttportidneofithd @as.ncwmbﬁawsﬁ@dw@@ﬂ@radg thy throughsioln f88m theur t her
conprising the step -of causing the pressure in the space to be the sane as
a pressurgléth the ink supply port. 37. A method according to claim 36,
wherein the step of causing is acconplished by providing a fluid path

bet ween the space a heui ; [ to claim
36, further conpri S?Jgegrb?ﬁ‘ghég{%e %fg}%ﬁﬁggwépﬁ%%ﬂegﬁ%%%%f@g%t lj;egfnl et via
the outlet into the ink suppl ont d_also viat t hr ough-hol e .and t he
space intr('fS‘flﬂgg Pfﬁﬁs“éﬁﬁ'g’ﬂ?" Ia%(rogsnweFf%?thcemgpbe(g%euciagseisgﬁ% ﬁoémsc'ipng%’of’r‘?ip‘éases to
the given value. 39. The ink cartridge accqording to claim1, wherein the
communi cadl#sts MR MAYE RYaR Fom the At AaERY therapplisddors, theeebyi r st surface
of the elastic nenber, the conpartnent being arranged sa that a pressure of
i nk st or egbmimuniéasing the sitlet angehe thaoghehalewithfhslinled to a substantially entire
area of the first surface of the elastic. nenber,

s

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 2 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 sutface of the elastic member, the
compariment 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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-45- SSL-DOCSI 12982eav3 21 April 2006 40. The fluid flow controller
according to claim 26, wherein the comunicating portion includes a
conpartnent that faces the first surface of the elastic menZdrApnl906
conpartment 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

el astic nenber. -46- SSL-DOCS1 129828Bv3

40. 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 cf the elastic member.
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