[ 1 TI TLEt OF THE,! I NVENTI ON [ 0001] I NK CARTRI DGE AND METHOD OF mmmlmmﬂ\“\
FLU D FLOW *00002* BACKGROUND OF THE | NVENTI ON [ 0002] The pr i

invention relgtes to an ink cartridge for supplying ink in a propgsox
negative pressure state to a recording head that ejects ink dropl ets in

response to print signals. [0003] This invention also invol v mm&ﬂ

for regulating,the flow of fluid from an ink cartridge to an
[ 0004] An ink jet recording apparatus is generally conflgured

ink jet recording head for _l}ectl n’g I nk drogl ets in response to p@qom*
signals is mounted on a cafk K EHEJNOFENTHYNI n a sheet width direction
across a piece of recording paper, and ink is supplied froman external

i nk tank00a@i]t he r db#rCARFRIRPGH AND MEFKOD OR REGUILATEN® FOIUMD FL@wWar at us, an
i nk storage container such as an ink tank is arranged to be renovable from

the carriage in view of convenience in handling and to facilitate

repl acement of an  exhapaAlCKGROUNDGF WHETVERGION Nk tank containing a
new supply of ink (or inks, if the tank is a rmlt|-col or tank). [0005] In

order t vent I head. such an ink

st orage?co ai ner ﬁ@ﬁgeggrrt%elt?yéx&f t{’ Eﬁ}%ﬁ%ﬂé@%ﬁ?g ﬁ@i&d@f M &pr egnat ed
wth ink so that. the capill fo ce, of the, nemper hol ds the ink.
[ 0006] PFREE B3I R Pressis a‘FéPa dthyt eje ealﬁtSém TespROSe ghsuned t o
I ncrease, W|th ti me, because the cont i nui ng devel opnent of inproved

pri nt er Sripesignsls. o an i ncr eased

[0003] This invention also involves a method for regulating the flow of fluid from
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 rccor&ing paper, and ink
is éupplied 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 ;equired improvement in print
quality and print speed_.
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nunber of nozzle openings in order to keep pace with required inprovenent
inprint quality and print speed. 2 003 0055 1-9 14 FEB 2003 [0007] In
order to accommodat e 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 increase i.n the volune of the
porous nenber. However, in the case where the porous nenber that holds the
i nk enploys capillary force, the height, i.e. water head, of the porous
menber i[6007]m t ed,Inandkr tdeccefnmrodatehbesh developrentsan ok jétheintendesgitage

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

causi N9 gefRfdBRl18 Mdréhs¥hHeGmouk6F iflefHal @RiDeStoréd ARk ﬁxﬁ%ﬁarﬁ%}ltcbﬁﬁznﬁf ggt of the
recording apparatus nust be increased. [0008] To solve this probl em

Japanes Kok Pub |on (o

oar agr aghe Kooh 2 B0 e tic g! %ﬁ“%rr'*ﬁré %rralaﬁn el R e Hetor ane
menber defornmable by ink pressure is fornqed at its: center wth a

t hr ough-tA®P@rous eewbwheréw sitemipk smploys Fapdllagetorce, thedeight, Arwatahiad ofi

provided at a |ocation opposing the nenbrane valve seat. [0009] Also to
sol ve t hhepaoobinemper intimrted kndtiarefGatinbotPuabdrecaf thomkNtorageROhCENel 03877
proposes an ink cartridge in which a valve nenber is fornmed by injection

mol di ng st Beln¢raatedtaionder &) inbidydertbe edrdiidr's vblime cabibih® b @otieeh 1 vitseH or med in
a center of the valve nenber, a back surface of the valve menmber is

pr essi ”%é’c&ﬂg%asg—ie%d%&s*lnﬁre%%'dfﬂ& reé’B?HEH?E;HRY atds :ﬁﬁs’t'b@%ac Ogy the val ve

menber 1S nov a negatrve pressure ac on t surface of the

bort - [ GBGR e %nr’ e R S, 1
per for mam1748%0 proposcs at paragraphs 0041-0043, and Fig. 10, an ink cartridge in which a
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, Intemational Patent Publication No,
PCTO00/103877 proposes an ink cartridge in which a valve member is formed by injection
molding of polymer material having elasticity, a through-hole is formed in a center of the
valve member, a back surfacelof the valve member is pressingiy contacted with a sealing
member by a spring, and the valve member is moved by a negative pressure acting on the
back surface of the valve member so that ink flows out via ;che 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.



can supply a large anount of ink to a recording head, is needed in order to
satisfy the need for such cartridges when used in high speed printing. The
nost inportant factor affecting the performance when supplying ink to a
recording head is the fl ow passage resistance wthin the cartridge. -2
[00011] U.S. Patent No. 4,602,662 describes an externally-controlled val ve
for use in liquid marking systens. This reference teaches that an inlet
and outlet are located on one side of a novable nenber, and a spring and

externalfg Lrw@mqum S qQUSCRat3fitaN. st 582 dBschbes ancsxksmalls}wéﬁtraiedtdapveﬁ@:\/@el e
menber. The patent specifical fy states that the spring is not wused to seal

e ol g 08 Shreck AORARAABLcHe] BaPEFNERln 0RO nsaneh |

ext er nal acuum's ce serves 0S€e

Patent No. 4,971,527 involves egul at or valve for an |n rkin system
A di aphr%{@rﬁdesofaﬁwg@a"t?&%éngfm%%nﬁﬁ&sn% CHYm SRYTGE aTet a&ﬁéﬂb epressure
pul sations in the ink flow ng between an inlet and outlet |ocated on one

si de of dther sidgiofphermevable[roagaxs] Thepatenhspasifically. stBesthat, the springlianhets to a
vacuum actuat ed sheath valve. While an inlet and outlet are |ocated on the

same si dgedfo sehkethy shlve brerdthen rieprovided onlyedorprener siph6mhd, aad thestdradiat ed,
allowing liquid to pass to the other side of the nenbrane. Moreover, the

merrbranevahﬁulﬁgg\ﬁg@ms%ﬁéeﬁhgmy@gw@g01 ection, and no spring is used to
regul ating the val ve "cracki ng” pressure. Mre specifi caIIy, U S Pat ent No.

ol astt caPPYPACT or o EerbhaNE A3 S T R AR oY ARG va v

menber is conta(s} ?\r,%f and a flow chann | formed in the convex portion and
cl osabl eY#§™t hé diaRhiRgmhis PRssed HeRWeendWo PRAGS 354 FQ,8SrVREdD AAERAR OB essur e at

the demand side is apRI ied to one surface of the valve
pulsations in the ink flowing between an inlet and outlet located on one side of the

diaphragm.

[00013] U.S. Patent No. 5,653,251 relates to 2 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 1s stretched over a curved projection, and no spring is used to
regulating the valve "cracking" pressure. More specifically, U S Patent No. 5,653,251
discloses a valve structure having a valve member made of an elastically deformable
membrane, a convex portion with which the valve member is contactable, and a flow
channel formed in the convex portion and closable by the valve member. In the valve
structure, negative pressure at the demand side is applied to one surface of the valve
member to separate the valve member from the flow channel, to thereby control supply and
interruption of the liquid. However, in the valve open state, the area of the valve member
receiving the liquid pressure (the pressure-receiving area) is extremely small, meaning that
the difference in area between the front and back surfaces of the valve member is large.

For this reason, the valve open state cannot be maintained by the small pressure change
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menber to separate the valve nenber fromthe flow channel, to thereby
control supply and interruption of the lIiquid. However, in the valve open
state, the area of the valve nenber receiving the liquid pressure (the
pressure-receiving area) is extrenely small, nmeaning that the difference
in area between the front and back surfaces of the valve nenber is |arge.
For this reason, the val ve open state cannot be naintai ned by the smal
pressure change -3 which results fromink consunption by the recording

head, Wyghehiraginé HorPink CoR&imHi®n ib§ the%éorﬂlﬂﬁ Qeddne W}?én“iﬁ%%l&bss?x%ﬁ?e% e, the

pressure-receiving area is extremely largé, so that t val ve structure is

hi s opertfiatie %ﬁaﬁﬁaﬁﬁ%& YeblmkFiR-Phlti il PR R the

supply of i nk, whi ch, wi || be appreciated, can adver sely affect

pri nt i nyjalve SivertuE i thtrn@l torthe e@lve PReagiateli Fhacerdingly, thareisarprohleminthatPat ent
Publ i cati on No. PCT00/103877, the through-hole, which forns an ink flow
passage thihopangtiontih endas'mhi)arweataé these masatiens tmril'ng thecsupply @fink} whielg it and
further, a mutual clearance of the through-hole wth respect to the valve

nmenber GADPeiHrédigedVichi adegselyufRdgprintinge al so causes a large fluidic
resi stance. [00015] European Patent Application No. 1 199 178 describes an

i nk car ;ddoq hayj {8 irk %ggg%gg}gég upfrﬁéﬁafoﬁmkaﬁ?pp@f&@.ﬁf 5 (U.S. Patent

Appl i cat1 on Pubi n. 200 IS a counterpar Tef erence

a spr i nbCERORRERT %?F%oaoﬁsfey Ao Do ER R s e e b

resi stance, caused b}ﬁ t he t hrough-hol e of the nenbrane nenber, it is
concei vEISTEeR §ayaka ide Tﬁﬁlﬁﬁ%"tee?“doﬁmb%ea THivsLerranse 9fﬂ§rtbfeldgh-ml@ since the
menbr ane nenber nust be fornmed fromelastic polynmer material, increasing
t he si zwitbfrespie io e aingmémbes cappdratingdvithaht theoughsliblpaso canbds aazrga, causing a
decrease in the sealing pressure,

fluidic resistance.

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

having a differential pressure valve mechanism (U.S. Patent Application Publn. No.

2002/0109760 is a counterpart). This reference describes valves in which a perforation in

a movable membrane is urged by a spring to abut a solid projection.

[00016] To reduce the fluidic resistance caused by the through-hole of the membrane

member, it is conceivable to make the diameter of the through-hole larger, but since the

membrane member must be formed from elastic polymer Iﬁaterial, increasing the size of the

through-hole will reduce the load per unit area, causing a decrease in the sealing pressure,

and thus degrading the valve's sealing ability and reducing cartridge performance,

[00017] For this reason, 2 modification can be made wherein a protruding portion is

formed in the region of the valve member opposing the sealing member to improve the

sealing ability, and the through-hole is formed through this protruding portion. However,

due to the biasing force of the spring, when the valve is maintained in the closed state, the

protruding portion is elastically deformed and collapsed.
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and thus degrading the valve's sealing ability and reducing cartridge
performance. [00017] For this reason, a nodification can be nmade wherein a
protruding portion is formed in the region of the val ve nenber opposing
the sealing menber to inprove the sealing ability, and the through-hole is
formed through this protruding portion. However, due to the biasing force
of the spring, when the valve is maintained in the closed state, the
protruding portion is elastically deformed and col | apsed, -4 [00018]
Consequ§ifilll§] eveRontegnemiygeen whepnegativie pressotesactsnort the velae wembandber to  nove
t he val ve backward fromthe sealing nmenber by an anount corresponding to

the mewgﬁeﬁ&%tﬂavﬁyﬂﬂmgseaﬂih%nﬁhﬁ&rrliycﬂn%d&ﬂfédr&@ Maﬁ% JB%& been
el astically deformed is returned to the original state so a flow

passage ﬁ%nqi%if'l ﬁ%ﬁaﬁ%@ lg?eltss&rp Qhéégljg\/rﬁg@g ?Qn%?ﬁ hﬁssbeeg ci2 rt_lhcggy s\ﬁh ede e where a

| arge a onsurrp ion dfl nting an
i mage, there,is 0SS b|||t insufficient ink will be supplied.

[ 00019] "li‘eﬁ"%@rthe ghp *f‘e’t% ?a PMPzaé‘astEiaB%feﬁi the valve qpen si3te iyal ve
menber, the protruding portion needs to be sufficiently collapsed to be in
cl ose chighacln the cesetvherselargermpountofink is nfeded forscoamuipptionesysh et whei ng porti on
of the valve nenber is constructed froman elastic nenber made of

el ast onpiintinglaf dmagd) ehepe Btarpossibiliryphat tnsofficieht ink evilved supphigrber is thick in
conparison to a nenbrane surface of the valve nenber receiving the

di ff er epjooad] = Pr esskies; mBP&EeJﬁamze%é ae&uls&m oﬁthevélfé k xﬁﬁér”mt-s likely to

occur during injection nol ding, and thus velds are y t0 occur as a

cons_equ ?f%{“né p'E;H oqll #88ds aD%%'.lﬁgle 1){/2&113 e& Yo bd! mfc o&%%%rhtg& r%{%élgﬁeé é%o'; ][ ggleng

portion ve rre ruded
[ 00020] gov since, an offset i.n c cenfrici bet ween the protruding
portion 8'?“ I hd o Q{S\fggr{gﬁg@fmg}ﬁappﬁlgng evﬁ’é{ r‘ﬂ?ﬁ’tL? gt 1sjcanyinigted drogian t o

fluctuation in _conpone . )
elastic member made of elastomer Also, the protruding portion of the valve member is

thick in comparison to 2 membrane surface of the valve member receiving the differential
pressure, Therefore, é turbulent flow of resin is likely to occur during injection molding,
and thus welds are likely to occur as a consequence of molding, causing difficulty in
formation of the protruding portion of the valve member largely protruded from the
membrane surface.

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

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

[00022] Further, because the through-hole must be formed through the protruding
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preci sion and assenbly, the contact surface of the sealing nmenber nust be
made |large in conparison wth the dianeter of the val ve nenber protruding
portion in order to insure proper alignnent. [00021] Because of these
considerations, the sealing nenber is present over a wide area around the
protrudi ng portion of the valve nenber, causing the problemof large flow
passage resistance. [00022] Further, because the through-hole nust be
formed through the protruding -5 portion of the valve nenber, winkles or
gr ooves pda®ntod theevadie ragraber, wedkjestap gomvas duertoaveldseaé likedy toeggiconin acausi ng poor
manuf acture yi el ds, which are undesirable. [00023] Mreover, in the case

where aséaﬂih??&ﬂibﬂ)@h@ir@%bfoi%ﬂﬂh&t@:@yiéd&?ﬁrhféﬁ afe UrdB§faBE. configuration, is
applied to the through-hole formed'in the nmenbrane nenber as an attenpt to

decr eas ow p resi.s r | t d

port  oni1%28ha | PREREERr R B afere 2 IR boreliln I8 B £ebiRE
protruded portjon, is deformed in the interior of the through-hole. That
Pt hepenlEration, is sRHE 35 G BBk ok Ao 3t (s RS PObCG 5 B¢ s
through-hole is limted. SUWARY OF THE | NVENTI ON [ 00024] The present

i nvent i tndegaeaseradlew nassagarasistanee, elensr pogiondifvke prowsdedostidreissmall f00025] An
obj ect of the present invention is to provide an ink cartridge that can

reduce avafltkivkress sagingremobieanc e/hizh thestoruded rponipirin dtformet iatovhgat i ve
pressure generating structure, to thereby allow a high rate of ink

consunid Mo Jr el Mb%lgh._mlsnes: arrhktiigl 9herd a%rt}ié?g)%lﬂérﬁ‘ﬂu hecdle chigfRdefibnApot her

obj ect of the present inventionis to provide an ink cartridge that can be
U 2l bk AR RRLET Vi €1 0
SUMMARY OF THE INVENTION
[00024] The present invention was made, in part, in order to solve these problems.
[00025] An object of the present invention is to provide an ink cartridge that can
reduce a flow passage resistance around a through-hole in a negative pressure generating
structure, to thereby allow a high rate of ink consumption from the ink cartridge by a
recording head.
[00026] Another object of the present invention is to provide an ink cartridge that
can be manufactured with excellent yield.
[00027] Yet another object of the present invention is to provide a fluid flow
controller for a recording head, which can reduce a flow passage resistance around a
through-hole in a negative pressure generating structure, to thereby allow a high rate of ink
consumption by the recording head.
[00028] In order to achicve the above-noted objects, an ink cartridge is constructed,
which includes; an ink storage region, an ink supbly port communicating with the ink
storage region, and a negative pressure generating mechanism which opens in association
with consumption of ink, wherein; the negative pressure generating mechanism includes: an
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[ 00027] Yet another object of the present invention is to provide a fluid
flow controller for a recordi ng head, which can reduce a fl ow passage

resi stance around a through-hole in a negative pressure generating
structure, to thereby allow a high rate of ink consunption by the recording
head. [00028] in order to achieve the above-noted objects, an ink cartridge
is constructed, which includes: an ink storage region, an ink supply port

conmuni catin ith the Lnk. staorage. j n i ve: pf re

Gener at TR REL G Rebear R AL BishE SRl e Wt FRABL KEGRSET B O 1 i
wherein; the negative pressure generating nechanismjncludes: an -6 ink
suppl y MkowppneeBgrrdrieorsingan #s@'rpaaﬁagﬁs%*a%at%wfm@l RIPEDAAHe regi on
and the ink supply port, and form ng an ink flow passage conmmuni cat abl e

Wi t h t hend arkelastip phembendisposecimdhaink shppy flow passhgs foomniop aeabier, and havingnk suppl y
fl ow passage form ng nenber, and having a first surface receiving a

pressur gfid shrfReirfdeividodd REQurea (i inkv stdrage Fdgichtvid b Ayst ﬂ@ﬁ?@ﬁ@gé‘ formedl in the
i nk supply flow passage form ng nmenber and a second surface receiving a

e e T S T

rmng-nenber, so that the er can be
contacted wth and separated_.from an .openin rtion,of the ink flow
passagethyrlasipalyRar e p s5c0Rd gy Pagsge fé’r‘gﬁc{]}?éﬁ?ﬁﬁ‘é@% oW BES2%F to open t he
opening portion of the ink flow passage in associ,ation with the pressure
in the fonmingupgnierperthat theelstis mampes eapdierontagted yithipad seperasedfmmy apor t .
[ 00029] According to the above arrangenent, it is possible to dispense with
a t hr ougsningopertibmofitbelinkifloarpasiage by en elestisdorcezand thewdastit orembehie el astic
menber can be constructed to have a substantially planar surface. Even if
the el agloed RSPRRRhd Spehinl pbARE of bhe iilbRowapadsege infassopiplibreditne@akésnerepr essur e,

it is possible to elimnate a narrowed fl ow passage caused by the
rest or afi an;fsuBplppef! d6dhaebyPRbbly Mk tofke fik Skipply port.S POSsible to avoid
[00029] According to the above arrangement, it is possible to dispense with a |
through-hole formed in an elastic member, and therefore the elastic member can be
constructed to have a substantially planar surface. Even if the elastic member is returned
by the action of applied negative pressure, it is possible to eliminate a narrowed flow
passage caused by the restoration of a protruding portion. Further, it is possible to avoid
welds, which are likely to occur during injection molding, and thereby increase the
manufacture yield,
[00030] Moreover, a region of an elastic member, which is used to seal an opening
portion of an ink flow passage, can be formed as a planar surface. By virtue of this
structure, a large clearance between the opening portion of the ink flow passage and the
valve member can be ensured and a depth can also be shortened.  For this reason, it is.
possible to reduce flow passage resistance to and so allow a high rate of ink consumption

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

speed printing.
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wel ds, which are likely to occur during injection nolding, and thereby
increase the manufacture yield, [00030] Moreover, a region of an elastic
menber, which is used to seal an opening portion of an ink flow passage,
can be forned as a planar surface. By virtue of this structure, a |arge
cl earance between the opening portion of the ink flow passage and the

val ve nmenber can be ensured and a depth can al so be shortened. For this

reason, it is possible to reduce flow passage resi staglﬁe.to and so allow a
hi gh rgbeopf] i nk Acosdingto this inveptien, e inkCaTtAgges Sensirtiag hadng ik possi bl e
to provide an ink cartridge suitable for high speed printing. -7 [00031 ]

Accor di agé)re%mnsaﬁ RXROHAIP Port @BmindKicaptwitithe inkstaregestegiontad 2havi ng an i nk
storages egri o, an 1 nk supply port communicating with the ink storage

region, and a negative.pre | RRAA6 Sith Whhsthptipeal i n
associ dtqgé%vwrf?f“%m?gffﬁ%?qWgalgbgmi nE, (\?;\éneg%ian: the ink stor gge region is
divided into an upper part ipk.stor.age. regi ; nospher e,
and an ihwehergiar the inketaiess Egonis divigh Bxboe?l%]cf)%? Bﬁﬁ-ﬁi&ﬁg}or; egﬁ%’%g?eaﬁie upper
and | ower part ink storage regions nutually commu icg{?i nrg vv'ht hnﬁach ot her
via a Seathomnidspvergasé aylover pert inkptarpgereBipra 98¢nes 1 ERAHRPAY “nd&hani sm i s

stored in the upper part ink storage region; the negative pressure
gener at | no. BRERUR ﬁé@t inkGstordgsregidns inniuahpmmyumﬁtlo&/“ﬂg%%{g@h?fd@%ﬁ ng nmember
di spose etween the upper part ink storage region and the ink supply

port; and..forLmi J V¢ PR&SAGRNERBMEdabiah iestovied in thheppank suppl y
port; %H‘f&m%goel aé%g?:’ trﬂé%{)égr d?‘?posed in the ink supply fl ow passage

form ng nepber, and havj.n e ACRe hsiniéhiigcladedr Asiakifupplyn t he i nk
st or agep?fé&?‘éﬁor%earegc’f’i 53%@3\%&%%%5%%5?% orsed in the ink supply flow

I 5 ek B e VB e M P
Pass ageink supply port, and forming an ink flow passage communicatable with the ink supply port,
and an elastic member disposed in the ink supply flow passage forming member, and having
a first surface receiving a pressure in the ink storage region via a first flow passage formed
in the ink supply flow passage forming member and a second surface receiving a pressure in
the ink supply port via a second flow passage formed in the ink supply flow passage
forming member, so that the elastic member can be contacted with and separated from an
opening portion of the ink flow passage by an elastic force; and the elastic member s .
moved to open the opening portion of the ink flow passage in association with the pressure
in the ink supply port, to thereby supply ink to the ink supply port.

[00032] According to this embodiment, an ink supply flow passage forming member
can be readily formed by an injection molding integrally in 2 box shaped container main
body having a bottom and forming an ink cartridge.

[00033] According to the present invention, an ink cartridge is provided, which

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

ink storage chamber through an ink flow path; and a negative pressure generating
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form ng nenber, so that the elastic nenber can be contacted with and
separated froman opening portion of the ink flow passage by an el astic
force; and the elastic nenber is noved to open the opening portion of the
ink fl ow passage in association with the pressure in the ink supply port,
to thereby supply ink to the ink supply port. [00032] According to this
enbodi nent, an ink supply flow passage form ng nenber can be readily
formed by an injection nolding integrally in a box shaped contai ner main
body hayL ignidnRah ety Blbesnte iak flowlpathant pdgers a[c008g@§ncAcEor di ng to the
present 1nvention, an ink cartridge is provided, which includes: an ink

storage chanber ks YRk d R@brafife inBchahisih Gnchaiipan elasticon with the
i nk st&%@E‘%ﬁiﬂ"#%ﬁﬁg%ﬁ#ﬁgi%% path; and a negative pressure
generating -8 nechani smwhich sel ecti val 0 NStk ik hiwynRat h and
opens arselab%fdﬁ@@&lﬂé%éﬁén °n‘§ﬂ¥§§ﬁ?f‘p?’?‘8%%8¥'ﬁl%{n}k ER&eJ’El%r%tgnegati ve pressure
generating mechani smincluding an el astic nb aving fi second
sur f acesippBrporrdndtiaving paohensgnPATAPILE 2 AFFURR gﬁen[eﬁge Frﬁksur@&ep%ﬁt)fjg 5%%1{1 and

havi ng an opening portion at a position where the first surface of the

el ast i Coe ABERARRRNiBOAE sepdritcafiomshpepeaing $ottioons eHEMUHRMPEFOBIAL i on; a
communi cating portion facing the first surface of the elastic nenber and

conmuni gad | j ' r sitbedheiuniartite itk edek piordgeon f aci ng t he
é’ﬁﬁn\gg@eeﬂ%ﬁ Qx{%\g@oﬁ 10K cadtRIAdsber unicatiflg ovith plecak o g

second el astic nenber and communicating with the ink supply

port. [00034) Agcording.to | M&RberAn@pPeni ng area of
the spaghem Graf‘ﬁaﬁpﬁ% ngfoé'ercq?%glgg%/cﬁg?g%%@?ﬁgﬁ(@)rsgatfdng portion of the ink

fl ow path conmunicating . with | the ink supply port, a pressure change at a
dovvnstre@!nmymaéangi"?‘@"_‘h&ﬁ“ﬁ%‘mp¥BB‘S1y port side, caused as a consequence of

consunption of ink can be effectively applied to the el astic mber so as
to sure[Q00SH] ft t HAecordingde the ahﬁ‘r‘ﬁ:?é'fang?i’t‘%‘etsﬁ‘@e 3% PRADITE LT @?i&? s-ega@?

portion is larger than that of the opening portion of the ink flow path communicating with
the ink supply port, a pressure change at a downstream side, i.e. an ink supply port side,
caused as a consequence of consumption of ink can be effectively applied to the elastic
member so as to surely shift the elastic member into the valve open state.

[00035] In the above arrangement, a partition wall is disposed at an upstream side'of
tbe elastic member to define a compartment between the elastic member and the partition
wall, the partition wall having a protruding portion which the first surface of the elastic
member contacts elastically, and the opening portion of the ink flow path communicating
with the ink supply port is formed in the protruding portion.

[00036] Accordingly, since a large space can be ensured around the protruding
portion in an ink supply state in which the elastic member separates from the opening
portion, it is possible to reduce a dynamic pressure loss caused in conjunction with the flow
ofink. That is, the protruding portion can be formed from the same material as that of the
container main body, a protruding amount (a height) of the protruding portion can be set as

desired, and further, freedom in designing the shape of the protruding portion and the shape
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[ 00035] In the above arrangenment, a partition wall is disposed at an
upstream side of the elastic nenber to define a conpartnent between the

el astic nenber and the partition wall, the partition wall having a
protrudi ng portion which the first surface of the elastic nenber contacts
el astically, and the opening portion of the ink flow path conmuni cating
with the ink supply port is fornmed in the protruding portion. [00036]
Accordingly, since a | arge space can be ensured around the protruding

por ti ony¢fle BRotgHhald B be ibrisedi N whi ch the el astic menber separates from
the opening portion, it is possible to reduce a dynam c pressure | o0ss
caused | nj unctyd o i fdl 0K 1 J di ng

porti ontorcég%ﬂbe foi%%}g}e&rn%%v% fe?msf%l%r Hg{v ledrclgglbla:'él-@gt ég?m{)?lgﬁﬁgrsﬁi%ﬁt ai ner main
body, a protruding anount (a height) of th r ot r udi ti o be set
as ~desPprodite Enide PIRIEUSIE P %ﬂ@%ﬁtﬁrﬁééli’egﬁ?ﬁﬁ "ﬁ‘@%ﬁ’gﬁg&)@fi pf(ﬁgﬁg’%ot rudi ng
portion and the shape -9 of the through-hole can be increased. [00037] The
present pontivent i on further provides a biasing menber that is di sposed
opposite to the protruding portion and that urges the el astic nenber toward
the protooedsng pacddréingly] ©RQISIibldncasutedlgipyt the elastic persisiri eontast assur edl y
put the elastic nenber 1n contact wth the protruding portion regardl ess

of the pagty ;ﬁo%dihggg@iog?ééﬂaﬁdl%ra‘eﬂ{e,postqfetJﬁh@aysticrménme@ita tRrégal

t her ebet ween T egar et her external vibrations are received, such

as vibrations cayse carrli rce (a
seal i ngMPEFER§ s%?ﬂﬁre%&ﬁ?{eg A ?%%&%?zggﬂ@% eéralll Bfrbgagfsogssﬁxjgg%%%ﬁfg{l,as%%ﬁso (
rotrudi ng portion can he set to an_optiml val i..e..a yvalue.that can
Br event Vitbgi’élgﬁ sRuse by EATHRES RYSHERon 5’8{’?:@3 WP ?tﬂ‘:tgﬁ’ﬁe A8 ﬁéﬁcﬁ ) wft?‘o m t he
protruding portion due to the carriage novenent, and that still can

ef f ect i whlop theselpsicynamtier prnses agaist the I THEPLRPTHRR FaPehe SHIGAPiIOPEMAY essur e.

value, i.e. a value that can prevent the elastic member from contacting with and separating
from the protruding portion due to the carriage movement, and that still can effectively
supply ink, while maintaining an optimal negative pressure.

[00039] Further, the opening portion of the protruding portion is disposed to
substantially face the center of the elastic member.

[00040] The central region of the elastic member maintains a substantially planar
shape when the elastic member is deformed symmetrically with respect to a point, and
therefore the central region of the elastic member can effectively seal the opening portion,
to increase the sealing ability.

[00041] Moreover, this invention provides that the opening portion of the ink flow
passage includes a eylindrical portion in an elastic member side and an enlarged portion
enlarged in a direction of ink flow toward the ink supply port.

[00042] Accordingly, it is possible to ensure reliable sealing by the cylindrical region,
and reduce the entire flow passage resistance by the enlarged portion.

[00043] The invention further provides a fluid flow controller for a recording head,



[ 00039] Further, the opening portion of the protruding portion is disposed
to substantially face the center of the elastic nenber. [00040] The
central region of the elastic nenber maintains a substantially planar
shape when the elastic nenber is defornmed symmetrically with respect to a
point, and therefore the central region of the elastic nenber can
effectively seal the opening portion, to increase the sealing ability.

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

ik 1 oy R2SIRES dnGdsHEBRmBechihin@ dirdtaad sqzond hofices)amimevadiitya nenber si de
and an enf arged portion enlarged in a direction of ink flowtoward the ink

supply port. [Q004 Accor di Vo a1 ] L.bl ] 2] e sealing
by the Bﬁﬂs?“r’iﬁh*&géﬂn ’%lé’ﬁﬁ% f](ilhea gt zfngag%ogﬁtsﬁfe?&g%? icr%? n%\?v%ga]g%lggﬁefar@@gi st ance
by the enlarged portion. [00043] The i nyention furthe prn?(vi es a fluid

f1 ow cotierfosst surfagecnf the elassismmbgr ﬁ@a?d’,aptﬁ%c' WW’BW"?*%WHEI@%! AeltdE ¢ nenber
having first and second surfaces, and novable by a pressure differential
bet weenirkitkeriny &t ink odtfoecpory as wpérngsartion etaninkflewpagwhisht i on facing the
first surface of the elastic nmenber and adapted to communicate with an ink

tank st gshRdnichtekwith iedhlo out@Bwi pokt, Glitreinale finst surfaatiofthe eliastiy mpamtier on of an
ink flow path, which comunicates with the ink outflow port, wherein the

first SULLAGEAh ohfGeahAst from HRIMRhing HORIACAHE 2iphde RASbromEAE feed from the

openi ng po a space portion facing the second surface of the

el astic nenber _and_.co icatin i t . [ 00044]

Accor di ﬁ‘(ffofqg Syrfpse 85@\72&%{}‘? Qﬁ@éﬁ%ﬁ@%&@fﬂ%ﬁ%&%@%@%{: %“g‘vxé‘%“; Bt he space
portion is |arger than that of the opening.portion.of the.ink flow path
conmuni QAL wi t Accerdgity kheRGPYS BIANETPIR! SIF'Ch AR QRGNS fofa?fgibe %% downst ream
side, i.e. an ink outflow port side,  caused as a consequence of
consunppbnionds largek theathds of thefopening/perjion phihe itk fay patl capmupipating with

the ink outflow port, a pressure change at a downstream side, i.e. an ink outflow port side,
caused as a consequence of consumption of ink can be effectively applied to the elastic
member s0 as to surely shift the elastic member into the valve open state.

[00045] The present disclosure relates to the subject matter contained in Japanese
patent application No. 2002-266824 (filed on September 12, 2002), 2002-292337 (filed on
October 4, 2002), 2002-355470 (filed on December 6, 2002) and 2002-357040 (filed on
December 9, 2002), each of which are expressly incorporated herein by reference in their

entireties,

BRIEF DESCRIPTION OF THE DRAWINGS
[00046] Fig. 1 is an exploded perspective view showing an ink cartridge according to
an embodiment of the present invention as viewed from an ink storing chamber side.
[00047] Fig. 2A isa perspective view showing the ink cartridge of Fig. | as viewed
from the other surface side, and Fig. 2B is a prospective view showing another embodiment |
of a valve member storing portion.
[00048] Fig. 3 is a sectional view of the ink cartridge, showing a sectional structure
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menber so as to surely shift the elastic nenber into the val ve open state.
[ 00045] The present disclosure relates to the subject matter contained in
Japanese patent application No. 2002-266824 (filed on Septenber 12, 2002),
2002- 292337 (filed on Cctober 4, 2002), 2002-355470 (filed on Decenber 6,
2002) and 2002-357040 (filed on Decenber 9, 2002), each of which are
expressly incorporated herein by reference in their entireties, BRI EF
DESCRI PTI ON OF THE DRAW NGS [00046] Fig. 1 is an expl oded perspective view
show ng @Brebith CALiA SELnRGHRY éﬁ&e%@ner@t’fh#‘%ﬂ%ﬂ%ﬁm of the present

invention as viewed from an | nk storing chanmber side. [00047] Fig. 2Ais a

o her sulbed &7'o B g8 sRSHEL IR Benbo et bR ey

enbodi nent of a val ve nmenber storing portion. [00048] Fi

. g.. 3.15 @
sect i onatlosed stateandmalyenpen state fdbeNeLaRRIAYUTE BSRT BYRETAPChaRisM i @IP &k 11
thereof in a vicinity of a negative pressure generating nechani sm [00049]
Fi gs. 4/castnidgéBndFez. 60)iap getios siemmshaivingiaovisk flove ppeaggei fraeh theglegativag a val ve
cl osed state and a val ve open state of the negative pressure generating

nmechani smgsaretéﬁe,iaﬁgg medanisinde an irknN@ppiy port4C i s a sectional view showi ng an
ink flow passage fromthe negative pressure generating nmechanismto an ink

suppl y 8@?’5?"6%8?35:%-5?%8 g@;&gg&gg@ﬁo@I&?Wktillf'ﬁ'nefiﬁl?é’é(r@ifdé&nk in the ink

cartrid are views show ng different enbodi nents
of a val nber... 052] . Fig,. 7 is a perspectiVve.view show ng a val ve
nmenber u[\ég&s% n a C%ﬁ{lg gt R arglli"r‘ﬂ?s 8’3%‘%‘?5 g@%‘%’“ emBodiments of 2 Valve

member.

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

[00053] Figs. 8A and 8B are enlarged views showing a valve closed state and a valve
open state of the conventional ink cartridge, respectively, and Fig. 8C is an enlarged view
showing a shape of a protruding portion in the valve closed state,

[00054] Fig. 9 shows another embodiment in which a member déﬁning a region
where the negative pressure generating mechanism is installed is formed as a discrete
member.

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

[00056] Fig. 11 is a perspective view showing the assembly of the ink cartridge,

particularly showing a structure of a front surface side thereof.

(00057] Fig. 12 is a front view showing the opening side of the container main body.
[00058] Fig. 13 is a front view showing a bottom portion side of the container main
body.
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[ 00053] Figs. 8A and 8B are enlarged views showing a valve closed state and
a valve open state of the conventional ink cartridge, respectively, and
Fig. 8Cis an enlarged view showi ng a shape of a protruding portion in the
val ve cl osed state. [00054] Fig. 9 shows another enbodinment in which a
menber defining a region where the negative pressure generating nechani sm
isinstalled is forned as a discrete nenber. [00055] Fig. 10 is a
perspective view show ng the assenbly of an ink cartridge according to
anot her K962 nent Figf 14 be soctamelntiew shooving o regicaundd thexanaainer ensirebodyhowi ng a
structure of an opening side of a container main body. [00056] Fig. 11 is a

per spect iviigre\d RBRRPMSAGre lgRRerdfRantthini@h istdignjolg, cartridge, particularly
showi ng a struc‘glajreqjtﬁ)’ﬂ:c3 a fgront surface side thereof. [00057] Fig. 12 is a

front vi W NGyt h nj Lde jof .1 he-contai ner i,.n_body. 00058]
Fo 13 (080 el s RARBLIALIS] sRvile B aFe Pofeditant Biehs R tisretaher mai n
body. -1€ %3005%1? Fig. 14 is a sectional view showi ng a region of the

cont ai nePodYrom Hisd§aion,iferwhich the gegatiye PissaiseRaneraas BEehanisg) haspabledm i s
assenbl ed. [00060] Fig. 15 is a sectional view showing a flow passage part
of the cérAndnisyppialert. body fromthe region, into which the negative
pressure generating nmechanismis assenbled, to an 'ink supply port.

(00061] [E0G61]16 i sFignléislanenjerged eetibmid alewvshewing iiwiepion e wiedige i nt o whi ch
the negative pressure generating nmechanismis assenbled. [00062] Fig. 17

is an exmggg@gp@g@%uaﬁ? ¥e@nSMOVISamEILe assenbly of an ink cartridge
accordi ng to anot her” enbodi nent of the present invention, particularly
showi ng [00062) Fig. 17 is an exploded perspective view showing the assembly of an ink
cartridge according to another embodiment of the present invention, particularly showing
an opening side of a container main body.
[00063] Fig. 18 15 a sectional view showing a region of the container main body into
which a negative pressure generating mechanism is assembled.
[00064] Fig. 19 is an enlarged sectional view showing the region into which the
negative pressure generating mechanism is assembled,
[00065] Figs, 20A and 20B are schematic views, respectively showing a valve closed
state and a valve open state of a flow path structure a negative pressure generating
mechanism n an ink cartridge according to the present invention. .
[00066] Figs. 21A and 21B are schematic views, respectively showing a valve closed
state and a valve open state of a flow path structure in a negative pressure generating
mechanism in a conventional ink cartridge. |
[00067] Figs. 22A and 22B show other embodiments of a flow path structure in the
negative pressurc generating mechanism in the ink cartridge according to the present

invention.

[00068] Fig. 23 is a sectional view showing another embodiment of the negative
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an opening side of a container main body. [00063] Fig. 18 is a sectional
view show ng a region of the container main body into which a negative
pressure generating nechanismis assenbled. [00064] Fig. 19 is an enl arged
sectional view showing the region into which the negative pressure
generating mechanismis assenbl ed, [00065] Figs, 20A and 20B are schematic
vi ews, respectively show ng a valve closed state and a val ve open state of
a flow path structure a negative pressure generating nechanismin an ink

cartri dggedgeeflériing Medhfismr esent invention., [00066] Figs. 21A and 21B
are schematic views, respectively showing a valve closed state and a val ve

mechani S001)a” comterbhitt Pl ishripb iR ASRRRNEPHOIRM SRR £ o

ot her enbodi nents of .a flow path structure, jn the ,negative pressure
gener at iTPiy? FRSETNE R whitthemplRys tbapfmwﬂgseofékwﬁmnhw? I%he present
invention. [00068] Fig. 23 is a sectional view show ng anot her enbodi nent
of the negative -13 pressure generating mechanism [00069] Fig. 24 is a

sectional view sh® 10AH O8I P EtPREFERRED EMIB FYoller for a

recordi ng head, which enploys the principles of the present invention,
DESCRI PT0GINODF THEHedrédef, M2t AvVBODIerésent ihGndsDvilHey disdubsed withhe details of
the present invention will be discussed with reference to the ill ustrated

enbodi MgRfefencéd APBE Plusfrated ethbsiiderdtsd. 2A are expl oded perspective views
showi ng an assenbly of an ink cartridge according to an enbodi nrent of the

present [b(%ﬁ?t long ig 9PUn§ tFﬁgn gAlE eipﬁg&ﬁ perspective views showing an assembly of

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

[00073] The ink supply flow passage forming member 6 is substantially divided into
a valve member storing portion 8 for storing a substantially circular valve member (called
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and rear structures, respectively. Fig. 3 is a view show ng a sectional
structure thereof. The ink cartridge is in part defined by a frane nenber
2 having openings | on both sides thereof, and |lid nmenbers 3 and 4 sealing
the openings 1, respectively. The ink cartridge is formed with an ink
supply port 5 at a leading end side in an insertion direction, e.g. at a
bottom surface in this enbodi nent. The ink supply port according to the
present invention enconpasses a nenber or an opening portion to which, or
into which, a ,connecti Vchramdhication vithpe, for

det achﬁkipéls85ﬁh@tbctri“%rﬁ%%ggbv\ggé\@%tgﬁrepﬁ§%gpggﬁt°€?rdfég)‘leﬂlgnd a recordi ng head
provided on a carri,age, ii.s conpectahl e .Nsekt R : i nk

suppl y the ok sppply BEFEOR S nrRyC ﬂ%porgpn\)\ﬁﬁ%\ﬂnq %ﬁﬁgﬁ&é" ﬂﬁ%%ﬁ?@e pressure
generating structure 30 is integral I{ formed ip the, vicini tg/ of a portion
of the skenink outBorbeort 2s forrpedat atdenter akthe yElpe PemBe: SLYINEPA YL ’énéﬁrti-on of
the ink supply flow passage form ng nenber 6 | ocated on one opening

sur f acq.sindehRhghnlelnaemingastas inkinflompoit isfoused atn popian agspEomthh 7.
Qpening portion 7 is arranged to be in fluid communication with the ink

suppl'y ?trgﬁc}ig?g &grgggm _ fM&gﬁﬁW%éﬂ D frafed adeh 4 irdithgughehdet3 6 i s

subst a ivided into val've nmenber storing portion 8 for storing a
substantially ci.rcular valye menbe . : tic nenber)
0.~ ancrering $anHCBIGY RSP BB GO P roph A ERE FRiGRne PSS Tk
supply portion 5. A protruding portion 11 having a first through-hole 10
servi ngnemberaf. i nk outflow port is formed at a center of the val ve nmenber
storing portion 8 and a second through-haole 12 sﬁrvin s an ink inflow
port igoborated atAsshowsiit Figs 4¥-Csthe firsahronshcholp 1845 10EPHOP8YE 2 on 11. The
fl ow passage portion 9 is formed with a third through-hole 13 serving as
an ink §,pfh@wpeylindiiodl srsiphisidedaiortiom Sntdn efestfic mamberideastd 4 egi on of the

20.

val ve nenber
funnel-shaped portion R that flares outward moving along the through-hole 10 in the
direction of irk flow as the ink moves toward the ink supply port 5. This funnel-shaped
portion R is continuous to and downstream of the straight portion 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.
[00075] A recess portion 15 is formed in a surface 14 of a wall surface 6a defining
the ink supply flow passage forming member 6 so as to connect the first through-hole 10 of
the protruding portion 11 to the third through-hole 13 of the flow passage portion 9. A
communication passage (hereafter, denoted by reference number 15') is defined by sealing
the recess portion 15 witha covering film 16.
[00076] In the ink supply flow passage forming member 6 thus constructed, the
elastically deformable valve member 20 is mounted via 2 position adjusting frame 21, as -

shown in Fig. 4. The valve member 20 is provided with a thick portion 20a along the

circumference thereof, and thick portion 20a has a planar surface facing the protruding
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[ 00074] As shown in Figs. 4A-C, the first through-hole 10 is forned to have
a substantially cylindrical straight-sided portion S in an elastic nenber
side, and a funnel-shaped portion R that flares outward noving al ong the

t hrough-hole 10 in the 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
t hrough-hole 10 flares outward. This structure ensures reliable sealing by

the strai ﬁq,ﬁgtlﬁgr %gﬁﬂﬂ?g?- ﬁ}ggiueeﬁ%rédiﬁhentfdl PrisRe B aYeitiveai tytaproeudiog f | ui d

movenent® t ir ough- hol e 10 by the funnel -shaped portion

R 00 SRR 2Ded P U B Qo anabbiiBp bdeRlautaal | surface

6a defi lﬁPlﬁkj’nztO passage tformng ne 6 so as to connect
the first through-hole 10 of the profrud] ortion,.11 the thigd

t hr ough{tesk gurfaehpf thaxalve Bemperdag “‘ﬁéﬁ’t‘i f&‘ﬂg‘gg mRMDbEE, fsgge[ ?'gﬁa%gé sage
(hereafter, denoted by reference nunber 15') is defined by sealing the
recess py ik elpplbflow bhssage foomieg membed § mviaser-fghoGmbipn fiem #eink HRCIB:Ippl v 1 ow
passage form ng nenber 6 thus constructed, the elastically deformable

val ve nﬁzégz&{ whfe {é&nﬁfﬁﬂgécﬂﬂnﬁﬂj@tianﬁ%\ieéﬂmaﬂadj passaiga gofticarfeand the besk shown in
Fig. 4. e valve nenber 20 is provided with a thick portion 20a along the

ci rcunf er ence ther eof hi lidBRKIl Bh@Baifas sttudhirathE fisbetivesathé aci ng
the pr oﬁ?’g‘%ﬁeﬁégbﬁ%a?\%ol}l?@(}gqu.ﬁgldglg?li‘}‘ﬁgﬂ% ?pér aiij usting a differential

pressure is positioned by a protrudi j ' ~tnpgfcenter'of
the val velveaHFEer %@a%ﬁ@egfﬁﬁ'{”@lﬁé’ oﬁh‘."éﬂgecg?géLdr‘é}g‘égeé)@z%géﬁﬁgﬁ?g’ce) of the
val ve nenber 20, Further, a_ holdin tber .23 seal s th ut si,de, of the ink
suppl y ftheweparentsges Mqﬂwlﬂ%ﬁlﬁ%}‘ﬂgg&ﬁg ’E?m?q?giﬁ‘?i apg@ﬁﬁ%ﬂee]d S%Fﬁ&gn i nk
storing region while permtting comunication between the flow passage
porti on ioarcbunheutvaimke ofowifegularities inftes abuiting swdsaser 20, Incidentally, in

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

passage portion 9 and the back surface of the valve member 20, at least one, and possibly
both, of recess portions 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.
[00078] The valve member 20 is preferably made of polymer material, such as an
elastomer, which can be formed by injection molding, and which has elastic properties.
The valve member 20 is provided with the spring-receiving protruding portion 20b at 2
region facing the protruding portion 11, i.e. at a central portion thereof.

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

[00080] In the embodiment described above, the second through-hole 12 is formed
to be of substantially the same size as the first through-hole 10. However, the present

invention is not so limited, and, as shown in Fig. 2B, the second through-hole 12 may be
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val ve nenber 20 and the protruding portion 11 can be inproved if the mating
portions of these elenents are made flat, since this wll facilitate

al i gnnent, and avoid the need to take into account curvature of or
irregularities in the abutting surfaces. [00077] To this end, in order to
all ow for such comruni cati on between the flow passage portion 9 and the
back surface of the valve nenber 20, at |east one, and possibly both, of
recess portions 9a and 23a are formed in a region of the ink supply flow

passage repREH Wigh ARARRIY ' ftthell Bea btlseurfice BIFRAbVIRSa BRaRS pbrfich 3EMet he 1 ow
passage portion 9, [00078] The val ve nenber 20 is preferably nade of

pol ymer } ‘ l;@@{, : r jynj ection
nol di ng, aLg‘H\;\aﬁ% g?islﬁigg) ggol%}é@?ie?:&l ?Ig%er |te0 : @%%5%10\8?’&&%%2%@%“%% provi ded
with the,spring receivin rotrudi,ng. portion 20b at,,a .region _facing the

bt ot r ud i e faree PR aite s Birkahe yfe Pombd o Rnd MR GRORERER | | m 24
is joined or attached to a partition wal|l 6b which is part of the ink

suppl y fresmitshasioametianagiithatgcers ppBion 45 serving 2s thecommmuniggbonspassegee Dliis t he

hol di ng menber 23 and seal the valve storing portion 8 and the flow
passage gamperment Sherétlyqireviyfesahs sumereffects ed ihabirectaegirevioushndésaidpar ati on from
the ink storing region. [00080] In the enbodi nent descri bed above, the
second taypesgh- holg 12 einBodiREAEeher e BR cRftrigttlis hdhieakd ¥ rdcBRIAT™ Size as
the firs ?sﬁquough- hol eelo? 1How’eveef, %he cprreliéekﬁt in\?ent?{)ngﬁé@ﬁot SO
limted, i i B, - 2 may be -16

r epl aced p%lg% usga]vc\lnsl ﬂg%-“»%gs? E‘#%F ﬂé‘g aég‘ggﬂ‘zsgﬁg‘gg’ﬁénwcﬁ&%? e'?gérr@s#ng a greater
portion of the wall surface.B6a, J}eavi behi nd enough .nmat.er i ta provide
DO bor 01 bt EStion F okt s gisdraresadralt Medrhe SRR B e oot Do 5o

bi asi ng the val ve nenber 20 and which poftion can permt the formation of
the recdskconspmptien bya sspidmgghead of the like thalifuidpressyrern sheflpay pasprgs

arrangenent thereby provides the sane effects as the structure previously
descr i bambrtion 9, the flow passage portion 15' formed by the recess portion 15 and the film 16 and

a closed space (called also as a pressure operating compartment) 27 behind the valve
member 20 communicating therewith only via a flow passage formed by the recess portion
23ais also lowered, so that the reduced pressure acts on the surface which is also pressed
with a biasing force by the spring 22 (the closed space 27 is open for fluid communication
only via the passage formed by the recess portion 23a.) However, in the case where the
negative pressure of the fluid in the ink supply port 5 does not reach a predetermined valve,
the valve member 20 maintains a sealed state of the first through-hole 10 as it is subjected
to the biasing force of the spring 22, In addition, even through this negative pressure acts
also on the first through-hole 10 through the communication passage 15' and so is applied
to the front surface side of the valve member 20, the area of the through-hole 10 1s
extremely small, so that the fo.rce acting on the front surface side of the valve member is
negligible in comparison with the force applied to the back surface side of that valve
member.

[00082] Fig. 4C is a sectional view taken, in part, through the flow passage portion 9
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[00081] In this enbodi nent, when the ink cartridge is nmounted to a
recordi ng apparatus, and the pressure of the fluid at the ink supply port
5 side, i.e. 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 flow passage portion 9, the flow
passage portion 15 fornmed by the recess portion 15 and the film16 and a
cl osed space (called also as a pressure operating conpartnment) 27 behind

t he val vefthemepsive plesswagensramgistryctutesiOe wWiiendhe pegatiee presshmsis gecsessere f or ned
by the recess portion 23a is also |owered, so that the reduced pressure

acts on thenasiHelReesput@pblylgenéhee fartes a6 thanithd forceipphiddty thospraglzy t he
spring 22 (the cl osed space 27 is open for fluid conmunication only via

t he pass f : j : iLp ; se where

t he negg@fgg%%gggg5¥ghgﬁf%ﬁ§a??H?g$%HR?H§§?ﬁ%“E3%%%§£B%%?H%“%B@g not reach
a predeterm_ned valve, the valve nenber i nt ai ns seal ed state of the
i Pt hPORGHER AT BressTs Speraing o aROBe 21 LV eda g 2o BTk T he
spring 22, In addition, even through this negative pressure acts also on

t he fi r stomnmpoigatienivittethe dnk swpply ghrtthrougtothsuernesaparion Pragw RgdFig54Chnd so i s
applied to the front surface side of the valve nenber 20, the area of the

t hr ough- Ret&rdib@lyi the vakie mesmblely2G empletiencspa Suffidiert fierct Gomahapreisage on the front
surface side of the valve nmenber is negligible in conparison with the

force appiferttibiQobeendiagk a'iﬁbﬂl_ﬁ%sﬁ:h@‘&c@&f%@@&ri 2/ 8nd fBIBGaratddROR2] rig.
4C is a sectional view taken, in part, through the flow passage portion 9

or esour e A GLRT b BBbRIT R Sy RSV B Il kN1 O BoPaRR] (17

pressure | ecr respon y-gener at e rce is |less
SEIRBCH T MR A A e MO AR
the pr esisnu}[ig .‘f)fg)earn%tt{)é] grs’? %p&aggh%ﬁnlto O%thogro%rgcel}ing %!)x\'t/i%n qlla.nb,leﬁe i%l(c) ’ﬂo%}nig(:h 'sin

into the communication passage 15' flows via the third through-hole 13 (depicted by arrow

B in Fig. 5A) and the flow passage portion 9 into the ink supply port 5 (depicted by arrow

Cin Fig. 5B).

[(00083] When a predetermined quantity of ink flows into the ink supply port 5 in this

fashion to increase the pressure at the back surface of the valve member 20, the change in

the pressure differential across the valve member 20 causes the valve member 20 to be

elastically contacted with the protruding portion 11 under the biasing force of the spring 22,

and so seal the through-hole 10 (Fig. 4A).

[00084] Thereafter, this operation is repeated to supply ink into the recording head,

while maintaining the pressure at the ink supply port side at the predetermined negative

pressure.

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

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

the need to have a dedicated external control system which periodically opens and closes
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comuni cation with the ink supply port through the recess portion 23a or 9a
(Fig. 40 . Accordingly, the valve nenber 20 experiences a sufficient force
fromthe pressure differential to be noved agai nst the biasing force of
the spring 22, and so is separated from the protruding portion 11 (Fig.
4B), allowng ink in the ink storing chanber 17 to flowinto the

conmuni cati on passage 15 via the second through-hole 12 (this is depicted
by arrow A in Fig. 5A) and the first through-hole 10 of the protruding
porti oyl J{bere%ﬂk{efiﬁl@ﬂﬁvmﬁomimé ink tchatainemtouhe inkisvrRRly PRIGSAGEC 15' flows via
the third tonug -hole 13 (depicted by arrow B in Fig. 5A) and the flow

passage. pgrtion, 9 | e ik SdRBhybs 5 (depicted by arrow Cin Fig.
5B). [@gﬁg»ﬁes %Wpé%e?é@'?%?ﬁ?h%g gquantity of ink flows into the ink supply

53[%5,{:@3@?}5}" 30 f1§‘s ‘ogvﬁé;gig‘. ?&,rt‘ﬁg‘gegﬁ}éé@d%ﬂﬁévﬂ% Abmbhacngikg seutieace of the

essure differential across the val ve

menber 20 causes the valve nenper 20 to .el astical | Agiied with the
pr ot r udire@npiaw¢rition islformediesthe ﬁlénaéisé‘%?cﬁg EEIF & 8?nt{a|§€tos%crafﬁggﬁlgg and so

seal the through-hole 10 (Fig, 4A). [00084] Thereafter, this operation is
repeat eglfeGnipR!an ak showmindig. ﬁeaxrdeoébemfmgnﬁéw,tmnqu ‘énﬁﬁfcﬁ’f‘gf i ng the
pressure at the ink supply port side at the predeterm ned negative

P eS8 SUT Srti i ! nahetbaionakiat comtacts eyalvassabn B ViEtReof nk 1 ow
e L o

t akes p‘f ticalTy in response to the consunption of ink fromthe

ink su p&;ﬁysé‘ﬁg{b%?’ it}gegi aixﬁa%gﬁ&? accto?cﬁn%ﬁ‘oetﬂe bRsé hveRiondsifreat e veddseimal contr ol

system y opens and cl oses -18 the valve to regulate ink
flow fromthe jnk contain 0.t hee | ViriR@FHe iniédtidn SbIdisg,Rd | fi es and
i npr ovegropres (kiR shoyn ]Inﬁ‘l(%gs B@hc taFeﬁléI{%ﬁiu%Odé% s “shown i n gFi g. 6A, the

seal ing side of the valve nenber according t.o,t
gtherefore this invention can increase the manutrag'umgg ylgld oI? §cceptable valve members.

[00087] Further, since the region of the valve member 20 that contacts the protruded
portion 11 can be formed to be as wide a planar surface as possible, precise alignment of a
small flat region with the protruded portion is not a concern, and so the large flat region
can be reliably and closely contacted with the protruding portion 11 serving as a valve seat,

to thereby provide a high sealing force.

[00088] In contrast, as shown in Figs. 8A and 8B, a conventional valve member 40
establishes a state in which the protruding portion 42 is forced against a sealing member 44

under the elastic force of the spring 43, and as a consequence, is collapsed and deformed

elastically.

[00089] On the other hand, since the negative pressure acting on the valve member
40 when the valve member 40 is opened remains constant, even when it is separated from
the sealing member 44, the region 422 which has been elastically deformcd is restored to

the original state to make a flow passage clearance L' extremely small, resulting in the

problem of a large flow passage resistance.

[00090] Moreover, in view of the fact that the through-hole 41 is formed through the
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present invention is formed as the planar surface. This is in contrast to a
conventional valve nenber 40 as shown in Fig. 7, and in the present
invention there is no protruding portion 42 having a through-hole 41 in
the region that contacts a valve seat. By virtue of this structure, the
val ve nenber according to the present invention is free fromwelds, i,e,
grooves (slits showmn in Fig. 7) which are likely to occur during the
injection nmolding, and therefore this invention can increase the

manuf act g%lb%?\e%ﬁhgjﬁ lﬁédeao?%ﬁgﬁm Bef¥abfe FREE iSis nﬁJerQBBtUm gﬁbﬁrea since

t he regi e valve nenber 20 that contacts the protrude portion 11
can be forned to be as wde a planar surfa as_possi bl reci se alignnent
of a snf 1}1315?";1(‘5%6\ 8’?1%?%’? ﬁ@%b\%&cFmﬂgaE%?P?sgtf?"iagsl?’ffg?ftﬁeconcern, and so
the large flat regi on can be reliably and closely contacted with the

pr ot r udi Hgoyghrhdloml due Wedefeqtign aEthg valyk msmberAO or theliken e Adifycapsesei de a hi gh
sealing force. [00088] In contrast, as shown in Figs. 8A and 813, a

convent i fifidler prdblem inehy elreredi® incessalflave tesistaacedteaduse the natrioetcldarecer ot r udi ng
portion 42 is forced agai nst a sealing nenber 44 wunder the elastic force

of the spitdidndd viGh HhGheQRSIULNCE inelitablabA@psed and def or med _
el astical I'y. [00089] "On the ot'her hand, since the negative pressure acting

on the v nbe \V qFﬁt; : ' 8 '
const ant fdoé\slwv\he%l ﬁoﬁgla S gg?ortg&gttée{ cfpﬁ%éghﬁ etléggﬁ%gﬁﬁe@ﬂnggrsﬁﬁ?ﬂ%he region
42a which has b e&&el g)st i cal E&}ﬁ gef ormed is rest %ed to t h‘f or |€ nal state
to make ¥IY$ BGFPYLOLYPrRFLAT B LENE SUERTS RO TEHRIPYOD 15 &USPY PYRE TRt he ,
problem of a large flow passage resistance. %000,90] Mor eover, in view of
the fact valvamemher 2015 etRediol the griginal ppgpiedy thedcyary B the scgatiye prgssuse,nenber 40
made of elastically deformable material, it is necessary to nmake the area
of the seaal sonmlargerchearandeiL lcan pemeintaeder Furtheg simonthe dinst ¢hraugleboleilOnal shi ft
of the

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

valve member storing portion, which is preferably made of a2 material more rigid than the

valve member, the protruding portion 11 can be formed to be as small as possible while still

ensuring a large flow passage between the valve member 20 and the end face of the

through-hole 10 because of its rigidity. Accordingly, it is possible to reduce the flow

resistance in the vicinity of the through-hole 10.

[00052] In the embodiment described above, the surface to be contacted with the

valve seat is formed as the planar surface. Alternatively, as shown in Fig, 6B, a protruding

portion 28 may be formed with a configuration which does not generate welds, and which

still provides the same beneficial effects as already discussed in connection with the planar

surface. In this case, the protruding portion 28 may be dimensioned and tapered so as to

enter into the through-hole 10 of the protruding portion 11 when the two components are

urged together.

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

member are constructed as discrete members. However, they may be formed as a
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t hrough-hol e 41 due to deflection of the valve nmenber 40 or the like. This
causes a further problemin that there is increased flow resistance
because the narrow clearance region in the vicinity of the through-hole 41
is inevitably long, (00091] In contrast, according to the present

i nvention, since the sealing side of the valve nenber 20 is fornmed as the
pl anar surface, no such restoration is caused even if the valve nenber 20
is returned to the original posture.by the action of the negative pressure,

and so g%@g&e% SR 1306 doirjadtionendidibgtvith nesgectiFe rpprepriate matedalhe fir st
t hr ough- e 10, which forns the ink fl ow passage during the val ve open

state, can he for ol t . i e {whede thehi ch i s
ot e LOE Q1AL A ibM Pk FRETWEN ot O raptil Wi

pref er a de o nore ri gi an the ‘valve nenber, the
protruding portion 11 can be formed, to,be as_spal ke while still
ensur i nuegativeprgesurd W’ﬁﬁ%&ﬁ’ﬁ@“ﬁ’émﬁlﬁta]ﬁ%és &M@P"nﬁe %gergpaggﬁﬂg?\i& the end face
of the through-hole 10 because of its r_iq%i’dity. Accor?i Q%II%/ it is

possi bl geinberr dufiting thehiek Stocng regian. s tdtsmatiysly, @hEIOATOR TS v $¢f hr ough- hol e
10. [00092] In the enbodi nent described above, the surface to be contacted

Wi th t hgen ¥l 6 répfi whete fiRRBtve préshure pbrerating snechanise: is stalled oy Yel y, as
shown in Fig. 6B, a protruding portion 28 may be forned with a

confi gur%;s{,g&e &%?15919{%%&95&9?,%&{@ir\&@ﬂt%intoadmdlpwéminsidsbpéxﬁngmamﬁ des the
I'clal e

sane beff ects as already discussed in connection with the planar

surface. I.gl&t hi C%ﬁf’ the protruding portion 28 may be di nensi oned and
taperedtl%ed SURPY PEht'er into the t hrough-hol e 10 of the protruding portion

11 when the two conponents are, urged,togethe enbodi ment
descri b&P03Bbve, Ne& ¢30l BH@HB‘@?"‘“E h¢ prESE" I&E“t{ogrquﬁgg% diasr&esgé(;%nstruct ed as
di screte nmenbers. However, they nmay be_ formed as -Z&EO%dpi ec ams\rrber

t hr ough [@0mi96] ect i Bigsntsl t@i lAghamtthe ﬁ@%‘ﬁé@fqaﬁé‘r‘%‘(‘b‘t{%&ﬁ“d CaTHIAEF MAS

opening closure member removed. Figs. 14 to 16 show details of a negative pressure
generating mechanism that is seen in cross-section,  With reference now to Fig. 10, the
interior of a container main body 50 forming an ink storage region is vertically divided by a
wall 52 extending substantially in a horizontal direction, and, more specifically, extending
so that an ink supply port 51 side of the wall 52 is located slightly downward. A valve
member 54, a fixing member 55 and a spring 53 are stored in the ink supply port 51, so that
in the state where the ink cartridge is not mounted upon a recording apparatus main body,
the valve member 54 is kept in elastic contact with the fixing member 55 by the spring 53
to sealingly close the ink supply port 51.

[00097) The lower region below the wall 52 is formed with a first ink storage
chamber 56, and the upper region above the wall 52 i 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 2 vertical wall 60 formed at

i1s bottom with a communication port 60a, so that one of the divided regions (i.e. aright
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[00094] In the enbodi nent described above, the wall defining the region
where the negative pressure generating nmechanismis installed is forned to
be integral with the nenber defining the ink storing region.

Alternatively, as shown in Fig. 9, the nmenber defining the region where
the negative pressure generating nmechanismis installed may be constructed
as a discrete nenber 31, which is inserted into an upstream si de opening 5a
of the ink supply port 5. [00095] Next, another enbodi nent of the present

i nvent i osideveglonbetididsawingestrves[sH00&6hd ink goragb@hambée F 1 sirawhé bhef fegioh and
rear structures of an ink cartridge with an opening cl osure nenber

renoved. sdRhddSis thedhit@inkGicthsuerdgbai d2s of a negative pressure generating
mechanismthat is seen in cross-section. Wth reference nowto Fig. 10, the

interior cont i [ i.n nink stora region is

verti cal qoéb%xla}vi de B€&%HIWP£%X§?S§§§%%Hgﬁ@?@?ﬂﬂo ¢ f)’e%ﬁs"a{ﬁgori zont al

di recti on, ag\gli‘ rﬁgrg gg)ecificallm extending sq that_ an ink supply port 51
si de of THEBHEAMPEHSP 80 pYOA0BRECE fegRiony M NRTABE hambensd apd a boiRer 54, a
fixing menber 55 and a spring 53 are stored in the ink supply port 51, so
that i rsurfiaec $Qanfahevantanarmeain badyc@r t Thelgpetios flowtpassageadleld cogstmetad bgcor di ng
apparatus nmain body, the valve nenber 54 is kept in elastic contact with

the fi xifogmingalzedessed poytidoheet @iy, il Din 3 frdn® swrERk of dleXoftaideembi 8ol ko suppl y
port 51. [00097] The lower region below the wall 52 is formed with a first

i nk stor : : i t . i.s. defi ned
R R A

separated fr |1 57 of the container main body 50 by a cl earance,
pref er adﬁ%""@ eﬁ]sd?tﬁﬁ?, to forman at nosphere comruni cati on passage 58. The

For med d0OGAIS oG ire HIGH a8 KIAEE PP B POAS S8SHHLOTBAE of t he

di vi ded nrmeexgbje? %% is( éo'ngfruc%edr lI:t)9 t%tnm'-né ]én annular frame wall 65 flush with the frame 59, and
a planar surface 66 divi;iing the interior of the annular frame wall into front and rear sides,
A vertical wall 68 is formed between the lower portion of the frame wall 65 and the wall 52
to define a fourth ink storage chamber €9. A recessed portion 68a for communication is
formed in the lower portion of the wall 68.
[000100] A partition wall 70 is provided between the fourth ink storage chamber 69
and the frame portion 59 to form an ink flow passage 71. The upper portion of the ink
flow passage 71 communicates with the front surface side of the container main body 50
via a throﬁgh—hole 72 that can serves as a filter chamber, if desired.
[000101] 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 poﬁion 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.

(000102] As shown in Fig. 11, the lower portion of the ink supply flow passage
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side region in the draw ng) serves as a second ink storage chanber 61, and
the other region serves as the third ink storage chanber 62. [00098] A
suction flow passage 63 is forned in a regi on opposing the first ink
storage chanber 56 so as to connect the second ink storage chanber 61 and a
bottom surface 50a of the container main body 50. The suction flow passage
63 is constructed by formng a recessed portion 64 (Fig. 11) in the front
surface of the container nain body 50 and sealing this recessed portion 64

Wit h anf@iding mBaberesal orriet et 1dthe ixﬂ&xﬁpﬂy@&ﬁ@ﬂivtaeﬂﬂd\apmsagei dongrebdder detail .
[00099] In the third ink storage chanmber 62, an ink supply flow passage

formng, ne L S: d 7! ; i} 65 flush
wth ¢ REOPTEtse portif T Ethe LS EFBCoRTRBM Bhoy SO HEUF 2 e
annul ar frame wall ipnto front and rear. si_des A vertical wall 68 is forned
bet ween@ﬂ’f‘émF%W\‘?eﬁ]”bB&{ ?eéiﬁ“%‘ﬁ“strﬁﬁsﬁcfiﬁﬁ’é‘% | &Be %&“ﬁﬂﬁr‘éﬁ%ﬁlpﬁssﬁe to define a
fourth ink storage chanber 69. A recessed portion 68a for communication is
for med Formingemerobers7dus theoplarat surface GGipnd Fennplgnwalb®f] that waleceteddmthgal | 70 is
provi ded between the fourth ink storage chanber 69 and the frame portion

59 to f @b @ifacdidé bbilvepastangemad bodhs® andpkat apospposite fodm thednk stioragk| ow
passage 71 conmmunicates with the front surface side of the container nmain

body 50, Yér@t@thtambglaghnéwbﬁveﬂ%exﬁtk@ktof@@ poRIoHE . aThephhiriseraghmber, if
desi red. g[000101] he through-hole 7271s defined by a wall 73 continuous

with the wal 0 ; - hal [ | t he upper
end of e % et Jubrdimtd inle?  BHAYIAD i SR W SEERHbERa! e PP

t hrough-hol e 72 al so communi.cates via a preferably teat-drop-shaped

r ecessedT%PN%ﬁuﬁﬁcqéq?’%° if‘?f‘"teﬁétf’hgeﬁpgﬁ?’?s w; Q’F(?é?t"gﬂ@ %’n?‘?:‘bgﬁuni cation
port 73b with the interior of the frame wall 65. [000102] As shown in Fig.

11, t he vithwesonpeymi¢atian prssegrss eommmingtise Withhedeont sygface of the valve

member 84. The through-hole 82, in a manner similar to that shown in Fig, 4A, is
constructed by a substantially cylindrical straight portion S located on the elastic member
side, and a funnel-shaped portion R that is gradually enlarged in the direction of ink flow
toward the ink supply port 51 and which is continuous to and downstream of the straight
portion S (that is, the ink outflow side of the through-hole 82 flares outward), whereby a
reliable seal is ensured by the straight portion S, while the flow passage resistance in the
entire through-hole 82 is reduced by the ﬁJnnel-shéped portion R,

[000103] A notched portion 87 is formed in the vicinity of the lower end of the wall
80, which is connected to the recessed portion 86 extending downwardly toward the ink
supply port 5S1.  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
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-22 formng nenber 67 is connected to the ink supply port 51 via a flow
passage constructed froma recessed portion 86 formed in the surface of
the container main body 50 and an air inperneable film 104 sealing this
recessed portion 86. The ink supply flow passage form ng nenber 67 has the
pl anar surface 66 and an annular wall 80 that are |located in the front
surface side of the container main body 50 and that are opposite fromthe
ink storage region, to thereby define a valve nmenber storage portion 81.
The pl anvirthsaghdote $oatiadowensndod theovallBBo ke yppsr ensyeginn abthe resssredr -a
protrudi ng portion 83 having a through-hole 82. The planar surface 66 is

al so forapthn & of fset positions fromthe protruding portion 83, wth a
comuni cati on passage 85 conmunicating with the front surface of the valve
menber t hr - ' : ivBol; in pig.
an s To0RF o GRUEIRERLRCOH N P BN b0 Pl bR SO 1

| ocated on t e| astig menber sige and a funnel -sh&}ge}g SE)ort.%ﬂon Rthat is
gr adual 18PR1°RrBetdnsaRdery &0 Wfreate Do Passege T Hoe AL MR PSSPl suppl y port
51 and which is continuous to and downstyeam of the straight portion S
(that i gvide oovaR] atpund g nsrmaw g5poverRl: 1Kk HIFGRDSWAT &eqsssed partiog 93ut war d) |
whereby a reliable seal is ensured by the straight portion S, while the

f1 ow passagd inasegdmopmsing theweconarivk steragh chamfier Ab| eA §2mk portd$3esl by t he
funnel - shaped portion R [000103] A notched portion 87 is fornmed in the -

vi ci ni t Yo efedtif ehel re¥RAg Ritde@Esel Portivmiob at 8hcatidhl diphtlylowarnhecirespenimgt he
recessed portion 86 extending dowmwardly toward the ink supply portb5l

The deptf éjgﬁt%g'kegce%ga%ﬁﬁﬁn@@rﬁﬂd%sgz fa}egfoﬁh&siﬁﬁdegt(ﬂc Ak gFHﬁ)n@@ttGB@d por"[i on

87 communrcates on a back surface side of the valve nenber 84 when
the  valve nenpber.84 is,instal.led. Il i j r surface
si de opﬁﬁ%ﬁrﬁﬁd f’ﬂ%ﬂc’?‘l’f‘%ﬁ]ﬁh- Hﬁ lgf'éezo,eﬁ\?n\.‘%’.r PPA etahlg ﬂL’%BSﬁ%’%&%?@%g@ regi on,

and this wall which extends to d the upper end of.the recessed portion
86 whi | SIS} G TRS HOHD BRI GR D e caunication Chamber
[000105] As seen in Figs. 12 and 13, a through-hole 96 is formed in the bottom

surface of the recessed portion 92 to communicate with a slender region 98 partitioned by a
wall 97 formed in the interior of the second ink storage chamber 61. The other end of the
region 98 communicates via 2 through-hole 99 formed in the region 98, a groove 108
formed in the front surface of the container main body 50, and a through-hole 992 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.

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

attached to cover the front surface of the container main body 50 in the same way, The
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85 and al so partitions a space fromthe surrounding region, so that the
space is connected -23 via through-hole 89 at a |l ower end of the wall 88 to
t he upper end region of the recessed portion 86. [000104] The front
surface of the container nmain body 50 is formed with a narrow groove 90
that nmeanders to increase the flow passage resi stance as nuch as possi bl e,
a wde groove 91 around the narrow groove 90, and a rectangul ar recessed
portion 92 |ocated in a region opposing the second ink storage chanber 61.
A framopidg inemb&3 084s fhmedraith b grddve 106 commyuicatingrwitieths adiched partien 92 at a

| ocation slightly | ower than an opening edge of the recessed portion 92,

and ri 554 0k R 967 ddMnidianmg RaithobacR3uifaef thesaper at ed one
from a%(?t Eﬁehrﬁtg‘iﬁgélgn%g?repel lent air per mgeabl e film95 is stretched over and
adhered t tgg frame portion 93 to define an atnosphere conmuni cation
chanber“.lemcl[eﬁ 105] As seen in Figs. 12 and 13, a through-hole 96 is forned

in the bottom surface of the recessed pqrtion 92 to commupicate wth a

sl ender[0p¥g7dn 9 qraequeniis Hegressysed Poﬂéﬂqsgévéé)@dr@é tf’g’F%P‘?{émﬁ'r{g%ﬁ r of the
second i nk storage chanber 61. The other end of the region 98 communicates
via a tlwdughttechleiO8 phoagsdnd the mhrowggdaies 88 andS hrndghereressed pestipd in t he
front surface of the container main body 50, and a through-hole 99a with a

val ve sg 01,308 ehahe witQhe Snfoan thdeplllasy sidthasmsphespdueimsurtaationni cat i on
val ve 100 that opens when the ink cartridge is nounted on a recording

appar at ua$Sa g’he surface side region of the recessed portion 92 with respect
to the B rgp'ermeable film95 comunicates wth one end 90a of the narrow

000 0Ll T A 1R AR TP el BT AEr Tl Doy
O S SoRToE B e i B S D A o1 (1

forming member 67 are sealed by a film 110 to separate these regions from the lower

portion ink storage chamber 56 and the atmosphere communication passage 58.

Thereafter, the lid member 111 is sealingly attached to the container main body 50 to

complete the lower portion ink storage chamber 56.

[000109] In addition, as shown in Figs. 10 and 11, reference numeral 120 in the

drawings designates an identification piece that is used to prevent erroneous mounting of

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

information, etc. therein, and which is mounted in a recessed portion 122 of the container

main body.

[000110] When the ink cartridge thus constructed is mounted on an ink supply needle

communicating with a recording head, the valve member 54 is moved backward by the ink

supply needle against the biasing force excrted by the spring 53, to thereby open the ink

supply port 1. In this state, as the pressure in the ink supply port 51 is lowgred asa

consequence of ink consumption by the recording head as it effects recording, etc., the

reduced pressure acts on the flow passage formed by the recessed portion 86 and the film
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fashi on, the hol ding nenber 103 is nmounted in the sane manner, and the film
104 is attached to cover the front surface of the container main body 50
in the sane way. The -24 hol ding nmenber 103 is formed with a groove 105
communi cating with the notched portion 87, and flow passages 106 and 107
comuni cating with the back surface of the valve nenber 84. [000107]
Consequently, the recessed portions 74, 86 and 105 together with the film
104 formthe ink flow passage, and the narrow grooves 90 and 91 and the

r ecesseqopd bdihe bBck ArcelE3hé et Membanisd viatthendtcheash footion 8héecphe | ary and
t he at nosphere conmuni cati on passage. [000108] At the opening side of the

contain ' i tHRSrekBIAE ForcdOf the §ftirigl02st Iithge chanbers
61, 67 %@%%&%ﬁg%(ﬁég%%g@uﬁﬁgqggcﬁé |$1blg su%p?rfl flowg%gsg;uage form ng

menber 67 are. sealed by a fillm 110 t ] fromthe | ower
porti onp’l'eﬁ’f%‘r%l“égﬁ SBWX{HB%‘F 5%65;}5%&&#&%&%?%?% érﬂgg%genr#u%%:d?glt%ieon passage 58.

Thereafter, the lid nmenber 111 is Sealiqg%x aétached to th%§%09tainer mai n
body 50sufBcientdpmave she Yeverosmber 8% the ¥alve MEmbsr 84 Zemains RIS Medaste 000100] | n
addition, as shown in Figs. 10 and 11, reference nuneral 120 in the
dr awi ngsorieciagaiattele protrudiepportion &8 by thediissing fotsa exarted pydhe spsngde% tnt
erroneous nounting of the ink cartridge, and reference nuneral 121

desi gnayRsets KEBTBIbYeddRY ihsughttidle 82, OrThareforl, ink ddes mordlowofiromethe inkt her ei n, and
which is nodnted in a recessed portion 122 of the container nain body.

(000110%tgg%%3h5'9€6fit9'&%%ﬂﬁm&%{m"s constructed is nounted on an ink

supply comuni cat | h a recording head, the valve member 54 is
oV PG oo WS ke R DEET AL 1h AR Al of e exerted

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

[000112] When the pressure on the back surface of the valve member 84 is increased
as aresult of a pred.etermined amount of ink flowing into the back surface .side of the valve
member 84, the valve member 84 is again urged into contact with the protruding portion 83

by the biasing force of the spring 102 to close the through-hole 82, to thereby block the
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supply port 51. In this state, as the pressure in the ink supply port 51 is
| onered as a consequence of ink consunption 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-25 104 and on the back
surface of the valve nmenber 84 via the notched portion 87, i.e. on the
surface where the val ve nenber 84 receives the pressing force of the spring
102. If the pressure in the ink supply port 51 is not reduced to | ess than
a pr edeflewmiassage.v abenordingly, fif i pessible to mainteinttiecliqnid meherimkisepplBgort sher val ve
menber 84 remains pressed in elastic contact against the protruding

port i ona@3gdive phgsudt ﬁ.ﬂ*ﬁﬂ&ltft@[l,v_ﬁe@eﬁﬁﬁ{ le£8ob¥rotnliRe ?é%ffd‘i}% Hede Wigle thereby keep
cl osed the through-hole 82. Therefore, Ink does not ow fromthe ink

t or age : i rt 51. [000111] When the pre rein
The Taehaapehpi R n R e R D1 L0000 pressure

t he ink sup in“a fT'ow passage of the nenber or opening
portion ich gr.into which the connection nenber, such as the hollow
need| e gﬁﬁﬁﬁge, fgf“ﬁéfaﬂﬁ%ﬁf t@UHhEUBF%W”@ gr72¢ Aeambek 62 deWs Yiage and t he
recordi ng head provided on the carriage is connected or inserted) is

r educedthedloprpassage dd andtheithioush-hela 82 o thedtams sunfasa side of theomlve meenther nk
consunption by the recording head, the pressure acting on the back surface

of the ¥&l vERirtheryisice 81 onlyathe fist inkawrigexdagber3s is op@ed tdhed aphspRerbeconmes
sufficient to overcone the force exerted by spring 102, and therefore the

val ve npghethe8Kird ik sRPaeah@dbdri60Motient i folidh Bt sRREd MAmBa: 69%‘t%gqgent Ly,

ink flows fromthe comuni cati on passages 85 into a Tegion between the

val ve nRRB&Ld fioRBSh {shfe RkINHE fél*ﬂ}f iﬁﬁgtogz%e?ﬁarﬁﬂ?%ﬁpgo&isng%er{ Ifug%\{s from the

t hrough-hol e 82 via the passage or e € recesse n§8 and the

e i A et AL R

recordi rrf]: e:srs]gda Igjort?cf)n % aeasrir%(c i(l?lrﬂ’(ilei t?)?fd ?r?kpgcr)r%;g gh'amber 62 is consumed, Ink in the
first ink storage chamber 56 flows into the second ink.storage charﬁber 61 via the suction
flow passage 63 as ink in the second ink storage chamber 61 is consumed, Therefore, the
most upstream side ink storage chambers are sequentially emptied earlier, so that ink in the
first ink storage chamber 56 is consumed first, then ink in the second ink storage chamber
61 is consumed, and so on.
[000114] Fig. 17 shows another embodiment in which the ink capacity of the
aforementioned ink cartridge is increased. The container main body 50' of this
embodiment has the same structure as the container main body 50 of the aforementioned
embodiment with the exception that the width W of the container main body 50’ is made
larger.
[000115] | As a consequence of this modification, since the height of tht;. partition wall
65 of the ink supply flow passage forming member 67 differs from that of the frame 59", a

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

flow passage forming member 67.
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[ 000112] When the pressure on the back surface of the valve nenber 84 is
increased as a result of a predeterm ned anount of ink flowing into the
back surface side of the valve nenber 84, the valve nenber 84 is again
urged into contact with the protruding portion 83 by the biasing force of
the spring 102 to close the through-hole 82, to thereby block the -26 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

f rom t he[0PBLIH] di ngnhcaembadinént shawminlFigsg 1 topld, theofrontrskrfice of the r ecor di ng
head, [000113] As ink is consuned, the ink in the fourth ink storage
chanber G8irhdiagportion 83 ol ﬁléihpwp@m@szaggemﬂﬁﬁ@membémqhseheﬂaﬁiﬁ& dshto the

front surface side of the val ve nenber 4. Further, since the only the
first i QEF_ fpeneq (t o€ ink in the
third iﬂ%@%ﬁ@%’?‘% m&é%’g 2‘\,?,5 I nt %‘Stsﬁ%‘w@uﬁ ﬂﬁlsn els?tglreage chanber 69
via the ,recessed portion 683 as the jpk in the fourth ink storage chanber
69 s CORUNBBNOIEAATENG ke POURHEPSBERES TR B €455 JemEH SHIJch Cos52k Fielis | nt o t he
third ink storage chanber 62 via the recessed portion 60a as ink in the

t hird i nkhestseemigeeaivantoedecsass the Howpassage repistrneeby the enlfrging tdiammeker of or age
chanber 56 flows into the second i nk storage chanber 61 via the suction

f1 ow pashageolph-iase 821 ks well b ineressed flonkpasiage agorchawbearthélalvesmantesuned.
Therefore, the nost upstream side ink storage chambers are sequentially
enpt i ed gAarldiaAfall $2' bR vikily bitht R oudhlicld 83" 6 tRérelARIRKGTREFRAE RS 1S
consuned first, then ink in the second i nk storage chanber 61 is consuned,

and so L Fi.g. 17 shows anot her enbodi ment in which the ink
capaci t%\f{j%g%j-cjré*%@g?fenti oned ink cartridge is increased. The contai ner

mai n bo ', of i enbodi nent, has the sanme structure as t Lcont ai ner
a0 bodOBATEE « RS BREHITGRote SRS P RaHE AR IARoRE L hat € he
wi dth Wof the container main hody " is_made ) i

cartridge as described previously with reference to Figs. 10 to 16 will be further discussed

with reference to Figs. 20A and 20B, which are schematic diagrams depicting additional
simplified structure in accordance with the present invention. Figs. 20A and 20B are
schematic diagrams respectively showing a valve closed state and a valve open state with
the negative pressure generating structure simplified. For clarity in explanation and in
correspondence with the structure of the aforementioned negative pressure generating
structure, the same reference numerals are used as were employed in connection with the
embodiment shown in Fig. 10 to 16,

[000118] In the valve closed state shown in Fig. 204, the valve member 84 closes the
through-hole 82 in response to the biasing force applied thereto by the spring 102, and so
the flow of ink from the ink chamber 62 to the ink supply port is blocked, In this state, 2s
when the ink is consumed by the recording hcad, the pressure in the ink supply port side is
correspondingly reduced, so that the thus reduced pressure acts on the valve member 84 via
the communication passage 87 and the flow passage 88,

[000119] In this embodiment, the back surface side of the valve member 84
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| arger. [000115] As a consequence of this nodification, since the height of
the partition wall 65 of the ink supply flow passage form ng nenber 67
differs fromthat of the frame 59', a third film2130 is used to seal the
opening portion of the partition wall 65 of the ink supply flow passage
form ng nenber 67. -27 [000116] In the enbodi nent shown in Figs.-10 to 16,
the front surface of the protruding portion 83 of the ink supply flow
passage form ng menber 67 is several tines as |arge as the diameter of the
t hr oughe hphGiGeng Afth SROWMrhuRidztign pasbage8d fa@s achmpartendighthabise 82' and the
protruding portion 83 my be eacﬁ formed wth a conical shape, when seen
in section,,t I AR H pReH Ry ahdne/hRAl ar gi ng

di anet é?ca(tﬁd b%wg&[qhggﬂg%ﬁlﬁﬁ\% Sg‘é%(nﬁas vveﬂﬁ“rngczh?g i ncrc ease a fl ow passage
regi on between the .val ve er 84 and U R he vicinity of the
t hr ougFORPREMED? 1,Ogtlb°P%P£$FWH@IF§@&§S§£%§°{'%rg&ﬂ)f iqg\t/\l}epassage resi st ance.
[ 000117] Next, the operation of the negative pressur enerating structure
of the dommunicativn paigaged. ddbatrip,Bericompaimsnis] Wﬁa?éiegfeé%% to Figs. 10 to
16 will be further discussed wth reference to Figs. 20A and 20B, which
are scheyepiting coinpgtmen fotepinsitting thel giesiupnetianges dftbe inkisapplyportita thee i n
accordance wth the present invention. Figs, 20A and 20B are schematic

di agr ang .k SSRRE LRI wive hwivegsf val ve closed state and a val ve open state
with the negative pressure generating structure sinplified. For clarity in

expl ans@&g&éﬁmd i&ccg?&ﬂé}? SRR G, ! Hﬁetvtgﬁe lebdbef $4 Rc@lesthiEredbaenent i oned

negat i sure generating structure, e same reference nunerals are
O s LS R i U, RSO TR GBI0IAA, T 8, 1
rember c?fllhg Lacfsee fmertngg 84 receives the reduced pressure of the ink supply port side at a

limited area only via the opening 82, For this reason, due to the difference in size between

the pressure receiving areas on the front and back surfaces of the valve member 84, a force

is exerted in a direction so as to compress the spring 102. When the pressure at the ink

supply port side is réduced below a pressure set by the spring 102, the valve member 84 is

separated from the protruding portion 83; as shown in Fig. 20B to open the opening 82,

whereby the ink in the ink storing chamber 62 flows via the communication passage 85 and

the flow passage 88 into the recording head.

[000121] During this ink flow, since the ink flows only via the front surface side of the

valve member 84, even if an air bubble contained in the ink storing chamber 62 is sucked

past the front surface side of the valve member 84, the air bubble flows along with the ink

flow into the recording head asitis. That is, since the back surface side of the vaive

member 84 is constructed to fully-obstruct the closed space (known also as the pressure

operating chamber) 109 to prevent high-speed ink flow from the ink chamber 62 through

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

passage 87 and be disposed by the back surface side of the valve member 84.
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t hrough-hole 82 in response to the biasing force applied thereto by the
spring 102, and so the flow of ink fromthe ink chanber 62 to the ink
supply port is blocked. In this state, as when the ink is consuned by the
recordi ng head, the pressure in the ink supply port side is

correspondi ngly reduced, so that the thus reduced pressure acts on the

val ve nenber 84 via the comrunication passage 87 and the fl ow passage 88,
[000119] In this enbodi nent, the back surface side of the valve nenber 84

- 28 conTooil gzt i ng Thértford, ey pressorenihaage o therals supply @7t sidecasts urelpaptiet nent 109
that is |ocated between the valve nenber 84 and the comruni cati on passage

87 and whiolrnGOSMAL LR herl O 8t SiAREMKILE brdikitible APPITACdBBODSIngIN

exterior y Vvia the conmunication passage 87. That is, the conpartnent

109 serves as.the pressure . operatin I 1Lblng the
pressur eIe Hipa: ?Jrfyp fﬁbé’%Flﬁlf“‘SUﬁ%’piny‘) {618??0%? cqua %%%E%P: &s‘“"ﬁ?ﬁ %cg@zgao%vh%rﬂe val ve
menber 84. [000120]. Accordingly, the back surba e.of the valve nenber 84

r ecei veBegative pregicely appiedds Uﬁée?ﬂ’dlﬂﬁée‘f‘ﬂrﬁ fargiy ‘ﬁ“‘bﬁﬁgf ﬁ?i’ﬂ‘é&(?(f’grroman open

wi de area, while the other (front) surface of the valve nenber 84 receives
t he redsayeduninges sustien cecovdng piogksssuppl y port side at a linmted area only via
the opening 82. For this reason, due to the difference in size between the

pressur moogssl Vi Nth &neag, @nhé fge bf thatomrdtidmbink saddgesa wifichithevaled ve menber
84, a force is exerted in a direction so as to conpress the spring 102.

Wien th ﬁ?ﬂ{bgﬁwfﬁgo% tg??h&xﬂl‘inlﬁg! ARkivh 1he throsdhdkolé 51 Seeflhie akhbalkdvwa pressure

set by e spri he val ve nenber 84 1s separated fromthe

t rudi ti 83 . i Fi i wher eb
Phe. | nkPRAm BT <aeeniig ek anetpoide pideac JhebRR e SRER IR e Soane
85 and the flow passage 88 .intq the recgrdi, helad. Looqé%%‘] I:%F%gi ng this
i nk f 1 omembentQ Len@e FeRRoT [eBRNanS e}’@??‘ﬁ"f’ﬁ@"ﬁ P RPRAB S ETHESDY ' t he

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

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

[000125] During this ink flow, if there is an air bubble B flowing-in from the
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val ve nenber 84, even if an air bubble contained in the ink storing chanber
62 is sucked past the front surface side of the valve nenber 84, the air
bubble flows along with the ink flowinto the recording head as it is.

That is, since the back surface side of the valve nenber 84 is constructed
to fully-obstruct the cl osed space (known also as the pressure operating
chanber) 109 to prevent high-speed ink flow fromthe ink chanber 62 through
t he conmuni cati on passage 87, the air bubble is unlike to enter into the

I
CoMUNjEatLOfble PRIGagenbBledntkehetodtayn thedbagly surfase Begiqn rffdbevalYege of the
val ve nenber 84. -29 [000122] Therefore, any pressure change at the ink

supply Dot sj.de bSbHIERYerfstinohfto thelsick Surfieaegiod 28hef thavalee nember 84
vi a th’é‘q"hﬁr%%g' pg@géﬁt t he )s/upplngg of ink fromstopping. In addition, any

air b “%p&& g;gﬂg gégg%%ﬁ%egﬁﬂé t%g @Lqud?g omg%@ﬁtﬁglg?oﬁ%ﬂl dusileempusds when

negat i e recording to forcibly discharge
the ink therefrom say, during a sucgtion recover 3] In
cont r asg absord muehqrdcyeregqvetaﬁbéfféa?ﬂi)é‘ﬁ’ﬁf r?é'FSSPTﬁk“‘é%Fﬁ%ggg 8?%0%%9@%@,{ he val ve
menber 40 is formed as shown in Fig. 7 with the hrouqh- hol e, 41 serving as

t he i nigefdudle mpkesagrpostiblete moge thepyalysimsmber §O gpeato SHRP Akt e will reach
. the back surface side of the valve nenber 40, i.e. the region receiving

t he Pr esSHi Rfadt he ink supply port, in which case the presence of the air
bubbl e Towers a driving force applied by the val ve nenber. .[000124] Mbre

speci fi ¢ Fi gs.i + B ¢ @rovighbief4166f thevabvaahémbed dagmatise of  t he
negat i \Lé&dhéssurg"\élgﬁﬁg‘%q’% struct urg of a conventional ink cartridge.

These  dvaw ngs T espectivel v anow Beablao ehased thbaiiehaod atual ve open

ve nmenber 40 isolates the ink storing

region 200 fromthe ink suppl ort 20 Fl.a. ... Ké peessure at
t he i nkvalyapsmpeptt tQBRfW@QW§\éHBEB,42t h O%re{é%sﬁrlgeﬁﬁcﬁgs%rﬁ\é\@ggc kjfh%ss urface

regi on 203 of the valve nenber 40 is coyre ndi nagl reduc so the
valgve S of the protruding portion 206 sealing the throug{;-timl%% oq'thegva){ve mem e‘?QO S

in order to accommodate any possible positional shift of the through-hole 41 caused by
deflection of the valve member 40, This creates a problem in that there is incfeascd flow
resistance because the area of the protruding portion 206 and therearound is increased and
the narrow clearance area between the protruding portion 206 and the valve member 40 is
correspondingly large.

[000127] In contrast, according to the present invention as shown in Figs. 20A and
20B, since the opening 82 formed in the protruding portion 83 is sealed, it is sufficient to
contact the front surface of the valve member 84 against the opening 82 closely. For this
reason, the size of the protruding portion 83 can be made as small as possible to such a
degree that the opening portion 82 can be formed. Accordingly, it is possible to decrease
the size of the narrow clearance region formed in the vicinity of the opening 82 between the
valve member 84 and the protruding portion 83, to thereby reduce the flow passage

resistance.

[000128] In the aforementioned embodiment, the back surface side of the valve
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menber 40 is urged backwards agai nst the biasing force of the spring 204,
as shown in Fig. 21B. Wen the val ve nenber 40 noves, the through-hole 41
serving as the ink flow passage is separated fromthe protruding portion
206 and the ink in the ink storing region 200 passes through the

t hrough-hol e 41 and fl ows past the back surface region 203 of the valve
menber 40 into the ink supply port 201. Reference nuneral 208 designates a
passi ng hole for comruni cati on between the ink stor i on. 200 and the

ing re
val ve peofiersA cof8a0@d faBrurididodkifbthe nlossd spage 169 tiﬁ?féPH‘ 14185 3i r bubbl e B
flowi ng-1n fromthe -30 through-hole 41, the air bubble is likely to stay.

in the back surface reg eftiocnRsvad ¥&  Hmmdver, tROiBVentineisiot  bubbl e B,

ent eri Mg itﬁ‘iﬁy'fﬁf’éoﬁlgcvg%grg?é@gmr elgi gﬁ 2%63 of the valve nenber 40, i. e, the
region receiving the pressure of the_ | YoR0sit 228) the fidsi | y expands

to absoesmfé@ﬂdhﬁﬂ?&@'ﬁbg?@?i %e’éampﬁerg%ltﬂéltéﬁngﬁﬁgﬁ the pressure caused in this

region 203, and so the bubble makes, it i Si : ve nenber
40 and phsagaffofoy fliridlcommupisationchebvesnrife ?f&&ﬁg%?@ﬂg k@é{ﬂg f@%eé\jvhg?w?éhe fact
that the through-hole 41 of the valve nenber 40 rruat 2{)e cﬁeﬁé‘ﬁd by the

pr ot r ugli,fibefe@kb ofdlerd0fE the dlosed spacefl 89 hgind the Valys MEPRE ¥nPBAN Yol e 41 of the

val ve nmenber 40 in the protruding portion 42. However, it_is necessary to

meke the sizg . a%dnlificRic witslilegnipsupbly portaody hecpabvided toribe PRIYTfgh- hol e 41
of the RPYe nenber 40 | arge in order to accommobdate any possible

positional shift of t ; dHetALTEEE Wive Hi@fidee 84 samesals t he val ve
menber QPG!““W]F@Bﬁ%@ggogﬁ%%%gﬁﬂrﬁact hat there is increased flow

o e B b M e
200 a”dshto&i n I?ingZeZAnﬁgEsetg ot ony bastie S2808 MBS opeftind®s will float upward

along the valve member to the top of the chamber and not be drawn into opening 82.

[000129] 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. 22B, it is possible to use the ink cartridge

with the valve member 84 in a horizontal orientation,

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

through the inherent elasticity of the valve member 20 itself.  This way, a biasing member,
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[ 000127] In contrast, according to the present invention as shown in Figs.
20A and 20B, since the opening 82 fornmed in the protruding portion 83 is
sealed, it is sufficient to contact the front surface of the valve nenber
84 against the opening 82 closely. For this reason, the size of the
protrudi ng portion 83 can be nade as snmall as possible to such a degree
that the opening portion 82 can be forned. Accordingly, it is possible to
decrease the size of the narrow cl earance region fornmed in the vicinity of

t he open 8 gegn : nber 84 and the protruding portion 83,
to ther ésﬂé}g?setgﬁggﬁ he’f:%r{c}t\%dﬁgé%g%géwmf esi stance. [000128] In the

af orenment i oned enbqdi nent, the .back, surface side, of the valve.-31 nenber 84
i s constPUEBAd ¢ o AEETATNEY tbpg@&eaqufy #’PF@"EF Biass, tgrﬁ%}éa‘f(f@ R Ymmuni cat es
with the exterior only via the communi cati on passage 87, However, the

i nvent i dts dven drformation agdinst e grathudingtpotiéon tiHegehsy withor sutablippationsd shown i n
Figs. 22A or 22B, the flow passage 88 for fluid conmunication between the
openi ng b&;gir@rg%riﬁgge i nk supply port nmay be connected to one end of the

cl osed space 109 behind the valve nenber 84, and a flow passage for fluid

conmuni ﬁ@ééﬁa Wit Gk [p%egeﬁliyvela-%ﬁ hd¥B¥elEesQitRY il G efefont O ANigESUT €
operating conpartnent, so that the back surface region of the val ve nenber

et ur' i~ the f
he-val Ve r o o deRthBRRaRTe o fbrBhesd, ot B AR RECI ™" ©
op.of tamBlcshikdadh ik A 36 AR 48R SEAL D EHich g TBPrOIng bEAgHb BYetey Shor mi g

an ink outflow passage 86' that communicates with the pressure operating
conpar t rienstofit® memhensich hsethe iiktenkyre dhéhis se, shaiink supply porpdispissediaboyear to t he
surface of the valve nenber 84, as shown in Fig. 22B, it is possible to use

the ink epashpdssiga boonddry biee averhick tieenib storidimember ihamneaed @lithor i ent at i on.

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

[000133] Fig. 24 shows an embodiment of a fluid flow controller or a liquid supply
device that positively employs the operation principle of the valve member as mentioned
above to supply ink to a recording head, while maintaining a négative pressure in the
passage 86 from which ink flows to the ink inkflow port 147 of the recording head. In
this embodiment, the region immediately upstream of the valve member 84 (that is, the
region corresponding to the ink storing chamber 62 of Figures 20A and 20B) is omitted,
and instead, a connection member, such as the hollow needle 140 shown in this
embodiment, is provided to construct a valve structure device 141.  The valve structure
device 141 is detachably connectable to an external device, such as an ink tank or ink
container 142 storing ink therein, via the connection member.

[000134] The ink container 142 is formed at its lower portion with an 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
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[ 000130] In addition, taking, for instance, the enbodi nent shown in Fig. 4
as an exanple, the differential pressure adjusting spring 22 is disposed
on the back surface of the valve nenber 20 and urges the val ve nenber 20
so that the valve nenber 20 is in elastic contact with the protruding
portion 11. - The present invention should not, however, be restricted
thereto or thereby. For exanple, as shown in Fig, 23, the valve nenber 20
may be made of elastic material, such as a rubber, and the protruding

portion r el Ie&t186; Sﬁﬁy MAL wgkimRpe 20 side
beyond g&éqgﬁ%edgelﬂﬁast% nggﬂe}{@? @g&ﬁﬁﬁtlﬁgxtn ef%ﬁrrééﬁnvtgfve ody 20 itself in
the protrudjing paortion's a nce, Ln this .case, the, valve er. 20 can be
i ) HoARGPhe 6P ABIELOEH i DO EHE RSB U GRS SR Bugh e
inherent elasticity of the valve menber 20 itself This mqy, a bi asing
menber , be gastisalishcansact ¢ckwithpihiepytep sircumierense ofithaholiswareedle h40. | dadersnge
Alternatively, the valve body 20 can be biased through the conbination of

i ts ownpglpéQar It degiangaimainoaphereadonininivgtiqrohdle.on 11 together with a
suitably positioned biasing spring. (000132] Although the present

I nventi OE?@ beefdgsGiohdSthdidvBntiBiREQNES fér@hevhlvehemtea Bl kd Hagridhat can

be detatha nmounted to the recording head, the present invention is

appl i capl &8 2 ANob M cdrAlorbRled il theSBIdk bf AhARdepBhactts §oiRE. 14 ilVafiR @ 1 ecor di ng

head is _ oring I suc e ink'tank. I'n this case,
the | nikstBe gtk hbr TPANS GRHBERED: 16 AEIIE Bo0 A48 HaPRCRIe BRE™ s, "the
i nk supply port neans an ink inflow port or portion_of the recording head.
[ 000133porkiog of the velvewtrugtiresdeyisail Abrsnd dre ink nflowgort 14 of thetreesrdiag head a | i qui d
supply device that positively enploys the operation principle of the valve
menber a46 Feohhcnddo 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

head 146, and can be replaced by moving and withdrawing the ink container 142 in the

opposite direction.

[000136) In addition, the operation and effect of the valve structure device 141 in this

embodiment is the same as the aforementioned embodiments, and therefore the valve

structure device 141, when integrated with the ink container 142, functions in the same

manner as the ink cartridge described above.

[000137] Although the ink container 142 is directly connected (mounted) to the

connection member (the hollow needle 140) in the embodiment mentioned above, the same

effect can be obtained when the connection member is connected via a tube to an ink

cartridge installed in a main body of the recording apparatus,

[000138) Although the present invention has been described and illustrated in detail, it

is clearly understood that the same is by way of illustration and example only and is not to

be taken by way of limitation, the spirit and scope of the present invention being defined
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above to supply ink to a recording head, while maintaining a negative
pressure in the passage 86 fromwhich ink flows to the ink inkflow port
147 of the recording head. In this enbodi nent, the region i mediately
upstream of the valve nmenber 84 (that is, the region corresponding to the
i nk storing chanber 62 of Figures 20A and 203) is omtted, and instead, a
connection nmenber, such as the hollow needle 140 shown in this enbodinent,
is provided to construct a valve structure device 141. The val ve structure
devi Ce-&ﬁ}?‘ﬁxe@@ﬁw@@f@@a\éc&ﬁﬁﬂ%gamm.to an external device, such as an ink
tank or 1™ contai ner 142 storing ink therein, via the connection nmenber.
[ 000134] The ink container 142 is fornmed at its |ower portion with an ink
outflow port 143 that is engageable in liquid-tight fashion with the

hol | ow needl e 140, In the case of a new, unused ink container 142, a
scaling film (not shown) that can be pieced by the -33 holl ow needl e 140
seals the ink outflow port 143 in order to prevent the | eakage of ink. In
addition, reference nuneral 144 in the draw ng designates an annul ar
packi ng adapted to be elastically contacted with the outer circunference
of the hollow needl e 140. Reference nuneral 145 designates an atnosphere
comuni cation hole. [000135] The portions of this invention necessary for
the val ve nenber 84 to function as discussed above can be provided in the
form of an independent device, i.e. the valve structure device 141. In
this arrangenent, 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 nuneral 86) of the valve structure device 141. The
i nk container 142 can be nounted by inserting the ink container 142 in the
direction indicated by arrow Ato supply ink to the recording head 146,
and can be replaced by noving and withdrawi ng the ink container 142 in the
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opposite direction. [000136] In addition, the operation and effect of the
val ve structure device 141 in this enbodinent is the sane as the

af orenenti oned enbodi ments, and therefore the valve structure device 141,
when integrated with the ink container 142, functions in the sanme nmanner
as the ink cartridge described above. [000137] Although the ink container
142 is directly connected (nounted) to the connection nenber (the holl ow
needl e 140) in the enbodi mrent nmentioned above, the sane effect can be

obt ai NAVHWIRIS CRAIYBEMAET i on nmenber is connected via a tube to an ink
cartridge installed in a main body of the recording apparatus. [000138]

Al t hough the present invention has been described and illustrated in

detail, it is clearly,underst: inkhe sanme is by way of illustration
R

and exanple only‘*and is™n en by way of limtation, the spirit
and scope of the present ({/&lve tion being defined -34 only by the ternms of
t he accompanyi ng2Bin t¥ageghampe s CLAIMED 1S: | . An ink cartridge
conprising: an ink storage chanber; an ink_ syppl ort. that is in fluid
conmmuni cati on Wi tah inkhspply posttiat dgia fluideomayn Hgfg&/}ha?fdnlf NR™%Fow path: and a
negati ve pressure generating nechani smwhich selectively blocks the ink '

fl ow p@hgn@é}qhﬁggmﬁnﬁﬁ%m@m&awﬁce of consunption of ink, the negative
pressure generating nmechani smincluding; an ink supply flow path form ng

member di sposed Qq{eggm H8urk Rknerstin@ G Rarligyivhich adlebtivelg blavks ekl y port
and formng a part the 1nk™fl ow path

flow path and opens as a consequence of consumption of ink, the negative pressure
generating mechanism including;
an ink supply flow path forming member disposed b;tween the ink
storage region and the ink supply port, and forming a part of the ink flow path

communicatable with the ink supply port; and

an elastic member disposed in the ink supply flow path forming

member, and having a first surface receiving a first pressure in the ink storage
chamber via a first flow passage formed in the ink supply flow path forming member
and a second surface receiving a second pressure in the ink supply port via a second
flow passage formed in the ink supply flow path forming member, so that the elastic
member contacts with and separates from an opeﬂing portion of the ink flow path in
response to an applied elastic force, the applied elastic force depending, at least in
part, upon a difference between the first pressure and the second pressure;

wherein the elastic member is moved to open the opening portion of the ink

flow path when the pressure in the ink supply port decreases to not more than a

predetermined value, to thereby open the ink flow path and allow the supply of ink to the

ink supply port.
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comuni catable with the ink supply port; and an el astic nenber disposed in
the ink supply flow path form ng nenber, and having a first surface
receiving a first pressure in the ink storage chanber via a first flow
passage formed in the ink supply flow path form ng nenber and a second
surface receiving a second pressure in the ink supply port via a second

fl ow passage fornmed in the ink supply flow path form ng nenber, so that the
el astic nenber contacts with and separates from an opening portion of the
ink flow path in, respqpspkiceradzedepbrding tetlaist 1,ovlensin the aldstic mepbeed el astic
force depending, at least in part, upon a difference between the first

pressure a”gﬁﬂ%@gﬁ’tﬂgaﬁpfgﬁﬁfﬂéiﬁﬁﬁfﬂeﬁfoﬁ cbitectBloaRd benitipeetion of theoved to

open t H&s 3 ow path when the pressure in the ink
supply port decreases to not nore than a predeterm ned value, to thereby
open t Hek flaw fattow path and all ow the supply of ink to the ink supply port.
-36 2. The ink cartridge according to claim1l, wherein the elastic nenber
has a planar surface at least in the vicinity of a region contacting the

openi ng portion of thery LAWG PRl Brdind: to Thkn 1 Nsrther dobipigieg abimsingi ng t o
claim?1, further Og((iorrprirrshlk%cgi1 Ey\%si ng rl%anber, wherei n the biasing nenber

urges the second surfface of the oy i & iepintowar d t he
openi ngmpBbeT WASTER tgﬁg‘a?’%m?m{g%u%et%ﬁﬁé %C@%ﬂ?cﬁ k&élger %lﬁngglgéﬂgggglr%i ng to

claim1, wherein the ink suppl gl ow, path tﬁnd the first and second flow
passagediration lawaré tHAORSBIFE parrclpgo El\eil?ﬁ@%? ecessed portions formed in the
i nk supply passage form ng nmenber and at |east one film sealing the
recessed portions. .
4. The ink cartridge according to claim 1, wherein the ink supply flow
path and the first and second flow passages are at least partially defined by recessed
portions formed in the ink supply passage forming member and at Jeast one ﬁlm_sea]ing the

recessed portions.

5. The ink cartridge according to claim 1, wherein the opening portion

of the ink flow path includes a through-hole formed in the ink supply flow path forming

member,

6. The ink cartridge according to claim 1, further comprising:

a frame having the ink supply port and an open surface; and

a lid member sealing the open surface of the frame,

wherein the negative pressure generating mechanism is stored in 2 region

that is one of formed integrally with the frame and separately from the frame.

7. The ink cartridge according to claim 1, wherein:
the ink storage chamber is divided into an upper ink chamber region sealed

from the atmosphere, and a lower ink chamber region opened to the atmosphere, the upper
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5. The ink cartridge according to claim1, wherein the opening portion of
the ink flow path includes a through-hole forned in the ink supply flow
path form ng nenber, 6. The ink cartridge according to claim1, further
conprising; a frame having the ink supply port and an open surface; and a
lid menber sealing the open surface of the frame, wherein the negative
pressure generating nmechanismis stored in a region that is one of forned

integrally with the frame and separately from r -/ he i nk
cartri dutbloass tnkahagberdedipay Tﬁ,m\%H\éerBF‘me’tcﬁtéo'} tﬁEO%@(%%ggneonc%g%—ber i s divided
into an upper ink chanber region sealed fromthe atnosphere, and a | ower

i nk chaadgge, r egi on opened to the atnosphere, the upper -37 and |ower ink
chanber regions being in fluid communication through a suction flow

passage:; S esadshng chéreGfph echaaing isdisposednia tlieauripsmink Shatnss segéen; i n t he
upper ?t}lekﬂe?hénber reggl on, and the ink supply flow path form ng nmenber is
di sposedd between the upper part ink storage region and the ink supply
port. 8" The ink cartridge according to claim7, wherein the upper ink

chanber region is divided b artitikon.wall DtoOgs: am si de ink
storage region in fl Ehedgléi%@rﬁ)%“ﬁ?t%or%"@hérﬁ%%sg l?ps?gpp: y&%&grt and an
upstream side ink storage region in fluid comunication with the suction
f| ow passageppenmritinestaegaresien snddhsink sunp ting nechanismis disposed
in the downstream side ink storage region. 9. The ink cartridge according
to claim7, wherein the ink supply flow
8. The ink cartridge according to claim 7, wherein the upper ink
chamber region is divided by a partition wall into a downstream side ink storage region in
fluid communication with the ink supply port and an upstream side ink storage region in

fluid communication with the suction flow passage, and the negative pressure generating

rmechanism is disposed in the downstream side ink storage region.

S. The ink cartridge according to claim 7, wherein the ink supply flow
path forming member is formed integrally with a container main body defining the ink

storage chamber.

10. The ink cartridge according to claim 7, wherein the ink flow path
communicating with the ink supply port is at least partially defined by a recessed portion

formed in a container main body defining the ink storage chamber and a film sealing the

recessed portion.

11. The ink cartridge according to claim 7, wherein the ink supply flow
path forming member includes an annular frame portion and a bottom portion serving as

partitions in the ink storage chamber, the opening portion of the ink flow path is formed in
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path form ng nmenber is formed integrally with a container main body
defining the ink storage chanber. 10. The ink cartridge according to claim
7, wherein the ink flow path comrunicating with the ink supply port is at

| east partially defined by a recessed portion formed in a container main
body defining the ink storage chanber and a filmsealing the recessed
portion. 11. The ink cartridge according to claim?7, wherein the ink supply
flow path form ng nenber includes an annular frame portion and a bottom

portion, serving as rd b ' Renduntedsd deafpmecpratitreio, opphee Bpeni ng
porti orth® O?%%Pﬁwnf%?ﬁk%g%ﬁﬂﬁgé@cﬁ med in -38 the bottom portion, and the
el astic nenber is nopunted to %he frame portion to oppose the opening

porti omwfﬁnBW@ﬂleﬂW}‘ga‘fvma Brhe ink cartridge according to claim7,
wherein a width of the ink supply flow path form ng nenber is the sane as
a width of a container main body defining the ink st ora%e chanber, and the
ink supply flow path fefgiNOcpRdpesccolingaalctamn Bywherein|aiyi thpdtheiah| s a part
of the container rain body to define the ink storage chanber. 13. The ink

cartridge according to clai Sish v ditaltoafairehmaintiody sefinigy f | ow
pat h f ofupPh %WE%’?’E"%%%P‘F%ZS?EEﬁﬁaSW dth of a container main body

defining the ink staqrage, chanber, d C;Inm% oY isf deflvg Rinf Or m ng
nmenber ths is‘e&tb@@eb‘w@eﬂi@gf}‘eI?F’?ﬂplyﬁa" éaat&gtécong #I | m seal s g'@?)art of the

container main body to define the ink storage _cha 14, The ink :
cartridggt g&wpﬁﬂﬁthocmmqﬂm&,mmrt%ﬂ?énﬁ ‘%é‘r?f@ﬁ%’wf%bn of the ink
flow path includes a through-hole fornmed in a protrudi ng portion having a
pl anar surface portion |ocated at a distal end thereof.

13. The ink cartridge according to claim 7, wherein a width of the ink

supply flow path forming member is smaller than a width of a container main body defining

the ink storage chamber, and the ink supply flow path forming member is sealed by a first

film. and a second film seals a part of the container main body to define the ink storage

chamber.

14. The ink cartridge according to claim 7, wherein the opening portion
of the irk flow path includes a through-hole formed in 2 protruding portion having a planar

surface portion located at a distal end thereof.

15. The ink cartridge according to claim 7, wherein the opening portion
of the ink flow path is defined by forming 2 through-hole in a protruding portion having a

conical shape when the protruding portion is viewed in section.

16, An ink cartridge comprising:

an ink storage chamber;

an ink supply port that is in fluid communication with the ink storage

chamber through an ink flow path; and
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15. The ink cartridge according to claim 7, wherein the opening portion of
the ink flow path is defined by form ng a through-hole in a protruding
portion having a conical shape when the protruding portion is viewed in
section. 16. An ink cartridge conprising: an ink storage chanber; an ink
supply port that is in fluid communication with the ink storage chanber
through an ink flow path; and -39 a negative pressure generating nechani sm

whi ch sel ectively blocks the ink flow path and opeps onsequence of
consunpti on of iar}{egaﬁ\hq:résakrergegmﬁngenqﬁhesmwblCh@@ﬁ@l’vﬁb’%ﬁﬁ@f 'i?]i sm
including, an elastic nmenber having first and second surfaces; an ink flow

pat h comunj cat i ng . wi i PK ofSdeRRImbtidaof inknthe rdvnegetivesmiessyeéni ng portion
at a %P?‘hﬁ“m%é%hgoﬁggﬁn sarfacéﬁ@of the el astic menmber contacts with
and separates fromthe ogeni ng portion; a comruni cating portion facing the
first gsoemtogmeshaplsB BEMUPE: “nember and comunicating with the ink storage

chanber; and a space portion facing the second e of the elastic
menber and communi caﬁﬁ%@tlwmbﬁwg’r“ﬁgrséaﬁcﬁﬁ‘io%%r 7. The ink cartridge
according to claim 16, wherein the negative pressure gener i‘if’n mechani sm
further includes a pamti'nk'ﬂowpaﬂidomtcaﬂ@g‘d%gﬁé’é‘ﬂs‘@?ly m‘ﬂ?g Y®am si de of
the elastic nenber and that defines a conpartnent between the elastic

menber and &hg)egagtﬂo}éi&{latwokiﬁoﬁ ivherp alie first surfagsadf] thhelestisgnemdst ot r udi ng
portion agal nst ich the first surface of the elastic nenber presses, and

the. open NG, Ror ] g Qha Lol Bichl @¥opE porion

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.

17. The ink cartridge according to claim 16, 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 first surface of the elastic member presses, and the opening portion of the ink flow path

is formed in, the protruding portion.

18. The ink cartridge according to claim 17, 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.
19. The ink cartridge according to claim 17, wherein the elastic
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is formed in, the protruding portion. 18. The ink cartridge according to
claim 17, wherein the negative pressure generating nmechanismfurther

i ncl udes a biasing nmenber that is disposed opposite to the protruding
portion and which urges the elastic nenber toward the protruding portion.
19. The ink cartridge according to claim 17, wherein the elastic -40 nenber
is urged toward the protruding portion by elastic defornmation of the

el astic nenber. 20. The ink cartridge accordi to cl.ai .. wherein the
openi ”ﬂemﬁ?%}rﬁ {“%gd gwdrb enerprotruding pagtigobt ?lﬂﬁﬁlcgg‘l’g‘?%tf?&s"é?w_t@ég% Gbst ant ially
face a center oOf the elastic nenber. 21. The ink cartridge according to
claim 16, wherein the space portion includes a conpartnent that faces the
second™€¥P¥ace of the el astic menber, the conpartnent being arranged so
that consunption of ink causes a change in a pressure applied to a

downstream si de of the elastic nmenber, and,the,chan ' pressure is
applied to a subg(o,anti’ﬁhdiykemridgea@P@a“&)tP ‘%%eige%@?{%gsth{?%(a@gof the elastic

menber. 22. The ink cartridge according to claim 16, vvh?rheip 'Lcnk in the ink
st or age ﬁi@@@??ﬂe J;r#,%ng'?@ﬁanfslcﬁsyomssa@:éta@bﬁlﬂéé‘ieiefﬁjn’teﬁé WRR'2E%r age chanber
to thePPiSt sdrface of the elastic menber, the opening portion of the ink
flow path, a fl ow passage connected to the opening portion of the ink flow
pat h, f¥&9%bace portion facing the second surface of the elastic nember

and a fl ow passage connecting the space portion to the ink supply port, in

S e e e o L o aiag o i 14 SRl 5k 8 BERRATI N0 Lo

includes a compartment that faces the second surface of the elastic member, the

compartment being arranged so that consumption of ink causes a change in a pressure

applied to a downstream side of the elastic member, and the change in the pressure 1s

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

22. The ink cartridge according to claim 16, wherein ink in the ink

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

surface of the elastic member, the opening portion of the ink flow path, a flow passage

connected to the opening portion of the ink flow path, the space portion facing the secondl

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.

23 The ink cartridge according to claim 17, 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 branchgs at an

intermediate position to define a branching passage, the space portion includes a closed

space the pressure in which is applied onto 2 substantially entire area of the second
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the ink flow path includes a first portion that conmuni cates the opening
portion of the protruding portion with the ink supply port, and the fl ow
passage branches at an internediate 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 -41 surface of
the el astic nmenber, and the branching passage is in fluid comrunication

with the closed space. 24. The ink .cartridge: ate hiGnitaBos aihithd 6, wherein
t he fisﬁﬁiceaifdhddizsticmu@nrda%ﬁhﬁéﬁ’é‘g}“ﬁg pﬁsﬁ%gegfglgﬁ%ggﬂﬁeﬂngnelr contacts ink over

a substantially sane area. 25. The ink cartridge according to any one of
clai myleqd ?acgb 5, 7, 14, 15 and 16, wherein the opening portion of the

i nk fl'ow passage includes a cylindrical portion |ocated at an elastic
menber side and an flared portion flaring outward noving along the flared

portion in a direction of ink.,{lowt § ! A1 HeMirRQhl the26. A fluid
flow control | er Xor aTheEaitHieps 8%8%\%3%61%1%29%3%3; el astic menber having

a first and a second surfaces, and npvabl e i r 0 a pressure
di f f ergpddaduredswiee ddstc fember C@ﬁ@%é’é‘o‘?ﬁif‘%ﬁ‘;‘?s&a@ﬁég’ Jal%gédr.ﬁ(‘gr'ijni cating portion
facing the first surface of the elastic nenber and adapted to comunicate
with an ink tank storing ink therein; an ink outflow port; an opening

portion of an ink fl O‘Ii(élg%h(gqaﬂ‘ﬁﬁ%&{ﬁc&ﬁmyﬂiaﬁﬁb%of_/ﬂldiﬂns g 3, 6K7, 1dut f | ow port,
e

wherein the firs#-surf astic nmenber is arranged for novenent

into contact with and separation.fro he Iy L tiiRarcalnd a space
porti ops fraclégvicten @@@DPFENESEH"F%@C%? m?ﬁ%’we?agga?igé&gngggeryangc communi cati ng

with the. ink outflow port.

portion Jocated at an elastic member side and an flared portion flaring outward moving

along the flared portionn 2 direction of ink flow toward the ink supply port.

26. A fluid flow controller for a recording head, comprising:

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

a communicating portion facing the first surface of the elastic member and
adapted to communicate with an ink tank storing ink therein;

an ink outflow port,

an opening portion of an ink flow path, which communicates with the ink

outflow port, wherein the first surface of the elastic member is arranged for movement mto
3

contact with and separation from the opening portion; and
a space portion facing the second surface of the clastic member and

communicating with the.ink outflow port.

27 The fluid flow controller according to claim 26, wherein a partition

wall is disposed at an upstream side of the elastic member to define a compartment between
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27. The fluid flow controller according to claim26, wherein a partition
wall is disposed at an upstream side of the elastic nenber to define a
conpartment between -42 the elastic nenber and the partition wall, the
partition wall having a protruding portion against which the first surface
of the elastic nenber presses, and the opening portion of the ink flow
path conmunicating with the ink outflow port is formed in the protruding
portion. 28. The fluid flow controller according to clajm27. wherein a
bi asi ng,. JIRAP Glendber ﬂid&ﬁ@?ﬁdti@pwdsithtepartbmmalﬂﬁ&ng@cﬂrﬁ@“‘i%ﬁ PR and ur ges
the elastic nmenber toward the protruding portion. 29, The fluid flow
control |l er S’Yﬁ’gé?‘rtgé REL: LGl 8 e Qiéstiovaeier prdskes, andabe openingeentian gfdhair ged

r

t owar d 284S ding portion by elastic deformation of the elastic

menber. 30. The fluid. fl.ow contr SR Hohded i thd potrudifg puttienei n t he
openi nénkplAW PER CEPMUNEARHY T ﬁ'\@l %‘gg?\?gn s di sposedﬁlt o substantially face

a center of the elastic nenber. 31. An ink cartridge for detachable
mounting to an ink supply needle of an ink jet recording, device,
conmprising: an ik contai el flbamongolin acerrding tr claimd? Tawbeisia ahipWigy port that
receives the ink supply needle when the ink cartridge is nounted; and a

flow controller contal o 031 Bige bBKios @nd Bigesthe elavdc fkmbercont r ol | er
conpri é??‘@}?eréﬁé%ﬁ%?&ng‘gpﬁg\%t\géﬁgﬁf I oorgﬁavi ng an i nner side and an outer

side, an inlet opening in the floor running between the inner and outer
si des dnrawgthe Rrqt&iding POTHQR g communi cation with the interior of the ink
container, a perineter wall

29. The fluid flow controller according to claim 27, wherein the elastic

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

member.

30. The fluid flow controller according to claim 27, wherein the
opening portion of the protruding portion is disposed to substantially face a center of the

elastic member.,

31. An ink cartridge for detachable mounting to an ink supply needle of
an ink jet recording device, comprising:

an ink container having an interior and an ink supply port that receives the
ink supply needle when the ink cartridge is mounted; and
r contained within the ink container, the flow controller

a flow controlle

comprising;

a housing having a floor having an inner side and an outer side, an
inlet opening in the floor running between the inner and outer sides and which is in

fluid communication with the interior of the ink container, a perimeter wall
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-43 extending frominner side of the floor, a projection extending fromthe
inner side of the floor, the projection having an outlet therethrough, and
a groove forned in the outer side that is in fluid comrunication with both
the outlet and the ink supply port, a cover contacting the perineter wall,
an el astic nenber di sposed between the cover and the inner side of the

fl oor, and an urgi ng nenber | ocated between the cover and the elastic
menber, the urging nenber applying force to the_el stic.nenb@r kO press
the el asti Co,qE{IRR from Msﬂdd&fah@ﬂmretpﬁodﬁﬁtlogwe% o thedpieris §&" accor di ng
to claim 31, wherein at |east one of the cover and the perineter wall has

a notch posgh'%:ﬂcégleqh%cﬁmwﬁlg%ﬂ%ﬂethﬁémmmbmdelggw ormeskiBdie and t he

cover is in rdc ni cation, through the notch, with the ink supply

port. 33. The ink cartri a i : i W eliesinka rtion of the
el astic nmenDerr A} ﬁb‘st%@ﬁgF%}ﬁ‘ég‘%‘?%ﬁqi‘i‘g%%ﬁh@ﬁﬂﬂf’he i nk (s:‘gﬁb?i dge

according to claim31, wherein a portion of the projection facing the
elastic nenpet, is flat. 35. The ink cartridge according to claim 31,
wherein the elastic nenber has a protuber anfe t hat faces the cover, and
t he protuberance cont acm&rbma@ingithﬁyeﬂﬁ@%é‘fa.l: -44 36_ The ink cartridge
according to claim31, further conprising an . ,

ap elastic member disposed between the cover and the inner side of

the floor, and

an urging member located between the cover and the elastic member,

the urging member applying force to the elastic member to press the elastic member

toward the projection.

32 The ink cartridge according to claim 31, wherein at least one of the
cover and the perimeter wall has a notch positioned such that a space between the elastic

member and the cover is in fluid communication, through the notch, with the ink supply

port.

33, The ink cartridge according to claim 31, wherein a portion of the

clastic member facing the projection is flat.

34, The ink cartridge according to claim 31, wherein a portion of the

projection facing the elastic member is flat.

35. The ink cartridge according to claim 31, wherein the elastic

member has a protuberance that faces the cover, and the protuberance contacts the urging

member.
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internal wall dividing the interior of the ink container into a plurality
of chanbers. 37. The ink cartridge according to claim31l, wherein the inlet
is a circular opening. 38. The ink cartridge according to claim 31, wherein
the outlet is a circular opening. 39. Afluid flow controller for
installation in an ink jet cartridge having an ink storage chanber and an
i nk supply port, the fluid flow controller regulating a flow of fluid from
the ink storage chanber to the ink supply port, co risin%: a_housi ng
having a floor hagi ng "B inkeoetridge decopding @rrlame3dy LEthgecompBing 2Bt opening i n
the floor running between the inner and outer sides and hv;}/gpi(ch, when the
fluid .tlo il i sk Nsitad ink @onthider intofd pludilityorfiebarneas. i on with the ink
st orag@tgﬂéyr%@p%&gﬁ%ggeerlihﬁg?gfﬂ wal | extendi ng 1:‘ﬂrom the inner side of the
floor, a projection extending fromthe inner side of the floor, the '

projection having an outlet therethrough, and roove.fornmed in the outer
side that is in 8huid Ehmhﬂgnarmgie@wmmﬁ%mﬁp %@FTCHHB?‘ i the fluid
flow controller is installed, the exit port, a cover contacting the

peri me ingh el astic menber disposed between the cover and the inner
si de O%:E%\er\aédeéug? and an urgi ng nenber | ocated between the cover and the
el astic nenber, the wurging nenber applying force to the elastic nenber to

press the elastic nenber toward the projection -45.4 Jluid flow
control | er accor@dng t Sheinkicartmdge aﬁﬁ%&éﬁ#‘g?“qoglaé’fhereg‘ntgegﬂ-ﬁﬁqﬁgeé cover and
the perineter wall has a notch positioned such that, when the fluid
circular opening.
39. A fluid flow controller for installation in an ink jet cartridge having

an ink storage chamber and an ink supply port, the fluid flow controller regulating a flow of

fluid from the ink storage chamber to the ink supply port, comprising:

a housing having a floor having an inner side and an outer side, an inlet
opening in the floor rupning between the inner and outer sides and which, when the fluid
flow controller is installed, is in fluid communication with the ink storage chamber, 2
perimeter wall extending from the inner side of the floor, a projection extending from the
inner side of the floor, the projection having an outlet therethrough, and a groove formed in
the outer side that is in fluid communication with the outlet and, when the fluid flow
controller is installed, the exit port,

a cover contacting the perimeter wall,

an elastic member disposed between the cover and the inner side of the floor,

and

an urging member located between the cover and the elastic member, the

urging member applying force to the elastic member to press the elastic member toward the

projection.



flow controller is installed, a space between the elastic nmenber and the
cover is in fluid comrunication, through the notch, with the ink supply
port. 41. The fluid flow controller according to claim39, wherein a
portion of the elastic nmenber facing the projection is flat. 42. The fluid
flow controller according to claim39, wherein a portion of the projection
facing the elastic nenber is flat. 43. The fluid flow controller according
to claim39, wherein the elastic nenber has a protuberance that faces the

cover, and the p tubeirh@lﬁﬁﬁ%Wé@ﬁbﬂeﬁﬁeordi’ngimglaimré?gbﬂleremm.leapﬁe fluid now
controll er accordrng to claim39, wherein the inlet is a circular opening.

45. The fluid flow controller rqj ioh@ B that WitRh ehefididie outlet is
a ci r conef thgpeavenand ¢ BPCW%Tt‘Hﬁg‘%gTEq{PEe%LﬁDgPi ng ink flow froman ink

cartridge, having an ink supply port,, to an . nk_ ] i rising the
steps féw pomvoler mgnstalted pasprcolet Ve t[‘ﬁﬁlagﬁr’?wtﬁgé? d glte\?gfé\?gs lg(r}\g%er havi ng a
cover and a base, the base having both an inlet and an outlet, the valve
chanbegorgxgﬁﬁiegtmnpgu@rgheh@mttmWinlmhﬂt)mhﬁéwl}bﬁ?% the inlet and the outlet
bei ng di sposed on a first side of the elastic -46 nenbrane, and a space
bei ng defined between a second side of the elastic nenbrane and the cover;
and pressing the elastic rane .t ] A3 Em Wot nalkticdd force so
that a contact fibrti o@?ﬁ‘?ﬁ%wé?’gﬁyégg%g#%&aﬁe co\r??ég}%‘és}elgn seal s the

outlet, wherein, when a pressuyre in.the space decreases beyond a given
val ue, ofithe elastic member facing the prajection is 1lat.

42, The fluid flow controller according to claim 39, wherein a portion

of the projection facing the elastic member is flat.

43, The fluid flow controller according to claim 39, wherein the elastic

member has a protuberance that faces the cover, and the protuberance contacts the urging

member.

44, The fluid flow controller according to claim 39, wherein the inlet is

a circular opening.

45, The fluid flow controller according to claim 39, wherein the outlet

is a circular opening.

46, 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
J

membrane, both the inlet and the outlet being disposed on a first side of the elastic
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resulting pressure differential across the elastic nenbrane causes the
contact portion of the elastic nenbrane to nove away fromthe outlet

agai nst the applied force. 47. A method according to claim46, further
conprising the step of causing the pressure in the space, to be the sane
as a pressure in the ink supply port. 48. A nmethod according to claim47,
wherein the step of causing is acconplished by providing a fluid path

et V\eerr;lc;[ngreanz,pa%(c:lea sggcq: btegfg degrifedsbueg%e% aps%cr:chid 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 contacts and seals the outlet,

wherein, 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.

47. A method according to claim 46, further comprising the step of

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

48, A method according to claim 47, wherein the step of causing is

accomplished by providing a fluid path between the space and the ink supply port.



