TI TLE OF THE | NVENTI ON [ 0001] | NK CARTRI DGE AND METHOD OF REGULATI NG FLUI D
FLOW BACKGROUND OF THE | NVENTI ON [ 0002] The present invention relates to an
ink cartridge for supplying ink in a proper negative pressure state to a
recording head that ejects ink droplets in response to print signals.

[0003] This invention also involves a nmethod for regulating the flow of
fluid from an ink cartridge to an ink jet head. [0004] An ink jet recording
apparatus is generally configured such that an ink jet recording head for
ejecting ink droplets in response to print signals is nounted on a carriage

reciprocating in a sheet w i i a piece of recording paper,
R R AN G

and ink is supplied from an éeX o the recording head. In
case of a small recordin appar.at us n_in t orage container such as an
i nk t anK0P&lJar r andd¥ @Mﬁméﬁmw@?ﬁ% Oi‘gﬁé% B2 FLHLY &0 Wt

conveni ence in handling and to facilitate replacenment of an exhausted ink
tank with a fresh ink tank containing a new supply of ink (or inks, if the

tank is a multi-col or BAGKGROOIND|OFTHE ISVENTIONevent | eakage of ink from
the recording head, such an ink storage container generally includes

therein rous nBedsed REPEeB8e Wb LR idkHsrta wwanillary force of
t he porcggg nber hol dsscétn@ei nk. [00806] Iln addi@%eitﬂgﬂ%uptpte elﬁli@giéa t endency for

dovel oprEREFSFETINE POURH BPicie artor Sk Bear M ot aroB e MRS ot “nozzi e
openings in order to keep pace with required inprovenent in print quality
and pri rringpigeas. - 1

[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 rccording 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 carrizge in view of convenience in handling and to facilitate replacement of an

exhausted ink tank with a fresh ink tank containing a new supply of ink (or inks, if the tank

' is a multi-color tank).

[0005] In order to prevent leakage of ink from the recording head, such an ink

storage container generally includes therein a porous member impregnated with ink so that

the capillary force of the porous member holds the ink.

[0006] In addition, there is a tendency for the amount of ink consumed to increase,

with time, because the continuing development of improved printers leads to an increased

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

quality and print speed.



[0007] In order to accommopbdate these devel opnents in ink jet printer design
it is preferable to increase the amount of ink that can be stored in the
ink storage container, but this leads to an increase in the volunme of the
por ous nenber. However, in the case where the porous nenber that holds the
ink enpl oys capillary force, the height, i.e. water head, of the porous
menber is limted, and therefore the bottom area of the ink storage

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

causing a problemj ich the car ze and. thus entire snze of the
recor di nEjJOB gar at Ul %ﬁgﬁo B%“ﬂ’?lordé’ai’stéife fﬁ%{;’g]emf@ ’@%Wé’“ﬁﬁ degHh e m
Japanese Patent Kokai Publication No. Hei. - 174860 proposes, at paragraphs
0041- 004gefenstde foi igcredse theaamdunkofonk that @ebelsmmhn dlte ink storagb canteiner: bige r
deformabl e by ink pressure is formed at its center with a through-hole to

provi de &anfﬁma&@aﬁm\é?éayeqn%}?c%luxﬁ@@ktﬁe gogﬂﬁnaﬁfé?erﬂb@e&hrrqm%e&s@&héel ocation

opposi ng the nenbrane val ve seat. ] Also to solve this probl em

i whi cr8 POl B 1L w%m;m R AR 6 Bl 2E B e e o o

having el asticity, a through-hole is fornmed in a center of the valve
menber, @epatws simbstis ligited fad werferetbbmion deppidbsinkgigagssentiinced with a
searing menber by a spring, and the val ve nenber is noved by a negative
pr essur emastthiegremted Meordd as inceasd the ecrndindrs eolumk VausiBTh eroblen fnfwhichi Nk 1 ows
out via the through-hole to an ink supply port. [00010] Meanwhile, an ink

cartri dg@ Q%@gsm%th&&nﬁmeyof%éwrmags@ .ﬁxgeé 6B inchakegsupply a large

anount ink To a recordi ng head, 1s nee r to sati sfy the need

for suchLD ridg i nhi i mpor t ant '
factor a ﬁgﬁ i ng a‘f%\é\q %e‘aﬂﬁgﬁﬁps‘geﬁgF u#’l’r‘fgﬁ?’b g IFr{%t:or ding head is
the fl ow passage resi stance the cartri dg
8-174860 proposes, 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.

[0005] Also to solve this problem, International Patent Publication No.,

PCT00/103877 proposes an Ink cartridge in which a valve member is formed by injection

molding of polymer material having elasticity, a through-hole is formed in 2 center of the

valve member, a back surface of the valve member is pressingly contacted with a sealing

member by a spring, and the valve member is moved by a negative pressure acting on the

back surface of the valve member so that ink flows out via the through-hole to an ink

supply port.

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

within the cartridge.



-2 [00011) U. S. Patent No. 4,602,662 describes an externally-controlled
valve for use in liquid marking systens. This reference teaches that an
inlet and outlet are |located on one side of a novable nmenber, and a spring
and external vacuum source are |located on the other side of the novable
menber. The patent specifically states that the spring is not wused to seal
the valve, but rather, is provided only to prevent siphoning, and the
external vacuum source serves to keep the valve closed. [00012] U. S. Patent

No. 4,971,527 inv e | at or val\z for an ink markin stem A
di aphr adﬁpgljpr esg‘ig ﬁaé?%é*@ﬁ%@é Séz)ldpsrqa sé‘ﬂ&x@@a %W@E"l{ée glé(ﬁ‘g‘}é/ﬁlsi)r essure
pul sations in the ink flowing between an inlet and outlet | ocated on one

si de of ihfhquidchaaiihg sygrems] 00bik3¢fetdn@ tedhtethtt ANdnlebandsdiiptare lahties to a
vacuum actuated sheath valve. Wile an inlet and outlet are | ocated on the

sane si d&le%fdetolf'g nYRRME niERibeF ahea spri@tand Hﬁeﬁameumﬁ §@dr£e safh R Qe ed,

allowing liquid to pass to the other si de of the nenbrane. Moreover, the

PR T R S g R L B r A

5,653,251 discloses a valve structure haV| ng a val ve rrenber made of an
el asti caJSF'i'tCtFéﬁ I3herEY e butiehis.anBrovided eply & Pigv sighonipg endiheetarsd val ve

menber is contactable, and a flow channel forned in the convex portion and
cl osabl evabyurh Mrmﬂemsmhdmprthe valvea diesed.al ve structure, negative pressure at
the demand side is applied to one surface of the valve nenber to separate

the val vgogpyber it 8l Nd. au7eBanGiobived Prekilefod Putve Riah fli MstRiley and

interrup |on of the liquid However , |nt e“val ve open state, the area of
the; val ve

e ol SR bR PR B SIS U ET N e

front and back surfaces of the valve nenber is | arge
pulsations in the ink flowing between an inlet and outlet Jocated on cme side of the
diaphragm.
[00013] U.S. Patent No. 5,653,251 relates to a vacuum actuated sheath valve.
While an inlet and outlet are located on the same side of the valve membrane, that
membrane itself can perforated, allowing liquid to pass to the other side of the membrane,
Moreover, the membrane is stretched over a curved projection, and no spring is used to
regulating the valve "cracking” pressure. More specifically, U S Patent No. 5,653,251
discloses a valve structure having a valve member made of an elastically deformable
membrane, a2 convex portion with which the valve member is contactable, and a flow
channel formed in the convex portion and closable by the valve member. In the valve
structure, negative pressure at the demand side is applied to one surface of the valve
member to separate the valve member from the flow channel, to thereby control supply and
interruption of the liquid. However, in the valve open state, the area of the valve member
receiving the liquid pressure (the pressure-receiving area) is extremely small, meaning that

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

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

-3-



For this reason, the valve open state cannot be nmintained by the snal
pressure change -3 which results fromink consunption by the recording
head. When the valve structure is put into the valve closed state, the
pressure-receiving area is extrenely large, so that the valve structure is
returned to the valve open state. Accordingly, there is a problemin that
this operation is undesirably repeated to cause pul sations during the supply
of ink, which, it wll be appreciated, can adversely affect printing.
[00014] In the ink cartridge disclosed in International Patent Publication
No. PCTg0¢hresdtsgram ik consumpiionryibsrardingheash Wharghavelveskuetomis passage

t hrough the nenbrane nenber, causes a fluidic resistance, and further, a

mut ual  Glueatattesaiie clidied sthleOthehrésabre-receiving afaspententely lhnige, s¢ahatehgrenber
cooperating with the through-hole also causes a | arge | ui di c resistance.

ool el RREa il Githed DI GaLE Bfer e L ABrdhfely, HESEL RGN i fly Sarr doe

havi ng a rential pressure valve nechanism I cation

Publ n. . 2002/ 0109760 .is a cqunterpart).. This reference, describes val ves
| whi cAa OpERER ALRRHRRRLY TP RGO AD S B ar S P RSP o abut
solid projection. [00016] To reduce the fluidic resistance caused by the

t hr ough-wibh be appretibted, mentedvarsely affetbpmntingt i s concei vable to nake the di aneter
of the through-hole |arger, but since the nenbrane nenber nust be forned

from el 35601@) POl y TR Ehe TR Edrtritipe disalk&is ThemithRaSPaent Phblicafon WHIr ough-hol e wil |
reduce the | 0ad per unit area, causing a decrease in the sealing pressure,

and t hus,degyadi 5{@?~ ' ld abj,) 4 r ' cartridge
perform?nce. /%Bg’%'}%‘b@{)r #%éé@g%oﬁﬁgfﬂwdqwgg{g?%ﬁﬁ%%ﬂ@gmr%%rem\?\herei n a
protrudi ng portion is,.fornmed in e . regi on of the valve ne r. opposi ng the
seal i ng TERFECAPES iar@fd&@sﬂ%‘:@ %%F'ﬁnhﬁﬁ Hl“f‘iaf §learaneg H@@fﬁ?@ﬁﬁﬂ@ hole is
formed through this protruding portion. However,

with respect to the valve member cooperating with the through-hole aiso causes a large

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 ﬁaterial, increasing the size of the
through-hole will reduce the load per unit area, causing a decrease in the sealing pressure,
and thus degrading the valve's sealing ability and reducing cartridge performance.

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

protruding portion is elastically deformed and collapsed.
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due to the biasing force of the spring, when the valve is maintained in the
cl osed state, the protruding portion is elastically deformed and col | apsed,
-4 [00018] Consequently, even when negative pressure acts on the valve
menber to nove the valve back-ward fromthe sealing nenber by an anount
corresponding to the applied negative pressure, the protruding portion that
has been elastically deformed is returned to the original state, and so a
fl ow passage resistance at the valve open state is high. In the case where

a large nt of .ink is needed.for consunption, sych gs wh rinting an
(mage, 1AV o aCRBESIEIN 5" PREL "EACHTF PO EAL IR AT BERRABI | od.
[00019] Further, in order to stabilize the closed state of the valve nmenber,
the pr opvethevglvebrehvond feadbe saalitgemenler by ke ambynteoriesgpadiog tothse in cl ose
contact with the sealing nenber. To this end, the protruding portion of the

val ve negpned négatio0 prkfud€ bigdprbfrodin@portieh et ha beeélesticaBdéférinegiast oner. Al so,
the protrudi ng portion of the valve nenber is thick in conparison to a

menbr an - I r Y t i r Lal:. pressure.
Ther ef ofearred e Bright S8 s8R BB pel b il sl B s PectTon
nol di ng,, . and t hus |ds are likely.ta occur _as a consequence of nol ding,
causi nghlﬁh-f findhe £3peiWhers plargs@mopn f”gkﬁénfﬁdS’t' farsPRRISion; WA 8% While val ve
menber |argely protruded fromthe nenbrane surface. [00020] Moreover, since
an of f spfinting ac dmegs thercistaypobsdtibte ¢hat inseMipentintudilite swpplisdon of the val ve
menber and the sealing nenber is caused due to fluctuation in conponent

preci si poogsld asskirtey, in bhRr GOMilAIEE tatldsae eraff oftthevaaahtmiermeber nmust be
made large in conparison with the dianmeter of the valve nenber protruding

PO 1 ONplfhu8hdGbrildh dellib e sPERRANy AlHPIRbe in LAODEHhaRRAaUAEslind Nese

. ke
con'si defat’i on e seal i ng nenber is 'present over a

member, To this end, the protruding portion of the valve member is constructed from an
elastic member made of elastomer.  Also, the protruding portion of the valve member is
thick in comparison to a membrane surface of the valve member receiving the differential
pressure. Therefore, 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 pdrtion of
the valve member and the sealing member is caused due to fluctvation in component
precision and assembly, the contact surface of the sealing member must be made large in
comparison with the diameter of the valve member protruding portion in order to insure
proper alignment.

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

passage resistance.

[00022] Further, because the through-hole must be foﬁned through the protruding
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area around the protrudi ng portion of the valve nenber, causing the problem
of large flow passage resistance. [00022] Further, because the through-hole
nmust be forned through the protruding -5 portion of the valve nenber,

wri nkl es or grooves due to welds are likely to occur in a sealing region,
causi ng poor nmanufacture yields, which are undesirable. [00023] Moreover, in
the case where a through-hole configuration, such as a tapered
configuration, is applied to the through-hole forned in the nenbrane nenber
as an att t .. £0 decrease a.f.Jiow _passage r.esi nc I - portion of the
protr ud@&ﬁ%ﬁfi%&n\’% 15 ns‘%“&?‘?r’ ‘?%nﬂl%/a?r%??(’rsﬁeg lheetgi’@%}ﬁ%ﬁ%e&% oy °%\ré§’{)‘|“§m in which
the protruded portion is deformed into the, interior, of the through-hole.
That i s seallR8Fegion; causng RIe6 Mmapyiaeenisies, Phih atiadewiabiegur at i on of  t he
through-hole is limted. SUMVARY OF THE | NVENTI ON [ 00024] The present

i nventi ¢on0za3 nadeéorctvepAnthe date wheler througivhale cdrfigemtipn,abileasa tapgré)025] An
obj ect of the present invention is to provide an ink cartridge that can

reduce Qoﬁﬁ%\{lﬁﬂ%?s ,;sgagsuéd%iﬂsé RRGBhABRYSGN if k!{e%%‘rﬂﬁ! Rerhter 8s mg?e}iﬂr?\lge

pressure genher at structure, "to thereby allow a high rate o

consunptign fromdhe ink cartrid by a_.re di n ad. .[00026]. Anot her

obj ect & g?%%asf)? évnpgas]r,a'g&éﬁ{s%agﬁe,%go?% pﬂﬁb‘(ﬂoggﬂca?{oﬁ'ﬂ%%&fm% W&t Fat  can be
manuf actured with excellent yield, [00027] Yet another object of the present
i nvent i avellithicknssypcovsingea problewiin whichhe proimuded| nogionfipdefarmesdaiodhtg head, whi ch
can reduce a flow passage resistance around a through-hole in a negative
pressur éntgrioredf alid thgouphrhobd urThat ib,qhdr aracfoythal preblera irhth@ihthe adreéhgofation kbt
consunption by the recordi ng head,

the through-hale is limited.

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 supply port communicating with the ink
storage region, and 2 negative pressure generating mechanism which opens in association
with consumption of ink, wherein: the negative pressure generating mechanism includes: an
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[00028] In order to achieve the above-noted objects, an ink cartridge is
constructed, which includes; an ink storage region, an ink supply port
communicating with the ink storage region, and a negative pressure
generating mechani sm whi ch opens in association wth consunption of ink,
wherein; the negative pressure generating nechanismincludes: an -6 ink
supply flow passage form ng nenber di sposed between the ink storage region
and the ink supply port, and form ng an ink flow passage conmuni cat abl e

Wi t h t hiakisokpls Apw passpge forming Rckoibier dikpased Setwesnode irlti ssqrogaegion ahdithei Nk suppl y
fl ow passage form ng nenber, and having a first surface receiving a

ressurgyi | : : I L i rmed in the
Pnk sup@#fn?élggoggﬁég%@l o%ﬁlhﬁgbﬁ@#{%g% ﬁ"r‘fgh %ﬁiaé%%%ﬂﬁs)glr%%g%%p F@ elving a

pressure jn .the ink s ly,.port. via econd flow.passage fornmed in the ink
Doty F1kaw sede msmber bR bt ipk pobo B T A s OB BE PO bsre S 08 be
contacted with and separated froman opening portion of the ink flow
passagea biyst aurfask ageivingfagreseyre amthettkesterigestegion venbbnst flaw pasagedomuedopen t he
opening portion of the ink flow passage in association with the pressure in

t he i nkinSH® RikYkupEY Bow plsshitfortiviy steRblyandRkset shdt MifadetkcehiipPd PrebRidin [ 00029]
According to the above arrangenent, it is possible to dispense with a

oo G574 o 054l MR BEALAK BBegl o | © oo

can be “cons ve a s al'l'y plan ven if the
elastic_ nenber is returned, hy the action of appljed negative pressure, it
i s possioRmPeTReEn P fhAt éheaelﬁ'?a%/l:’ﬁwgﬁ‘ w@p &’F‘Jfg%&%fgﬁéh E%du%f’é%aw f{f’ﬁgm? estoration
of a protruding portion. Further, it is possible to avoid welds, which are
li kel y openingqertiofuefithgyink Apwdesssge Wbitalasc farrl and theslppti¢ memberde t he
manuf acture yield. [00030] Moreover, a region of an elastic nenber, which is
used t omseed toadpen pienipaging partivh ofithe inkeflow pdssdge dvapocageavithcthe phesiror med as a
pl anar surface. By virtue of this

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

[00029] According to the above arrangement, it is possible to dispense with a

through-hole formed in an elastic member, and therefore the elastic member can be

constructed to have a substantially planar surface.  Even if the elastic member is retumed

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, 1t is possible to provide an ink cartridge suitable for high

speed printing,



structure, a |arge cl earance between the opening portion of the ink flow
passage and the valve nenber can be ensured and a depth can al so be
shortened. For this reason, it is possible to reduce fl ow passage
resistance to and so allow a high rate of ink consunption by a recording
head. That is, it is possible to provide an ink cartridge suitable for high
speed printing. -7 [00031) According to this invention, an ink cartridge is
constructed having an ink storage region, an ink supply port conmmuni cating

g SR B AR P RSB T o

storage region is divided into an upper part ink storage region sealed from
t he at nssphesrregioanah iak sipplieporpegmminietisg vith ges ink gicmge oggiorednd ® t he
at nosphere, the upper and | ower part ink storage regions nutually

COMUNI Gabdtive préskilire @aFdRatghiRdchitligm ¥hich WgEdsamadsbawidaasagRurhftibnggat i ve
pressure generating nechanismis stored in the upper part ink storage

65 o, SRR LB SRS AN SR B RSPl SuPe

fl ow passage rormn ose or age

region gnd the ink supply  port, and form ng an ink f] ow passag
conmuni ERFRHESIRPS e’teh%ﬁi ngggmnlbgp{a,ger %Pﬁn“éiltaéé‘? ‘Efmﬂﬁ?s%@r ﬁ'tii sposed in
the ink supply flow passage form ng nmenber, and having a first surface
recei vi mgper god dewenrpart ink stheege rdgions ondupdly ceminon cating vt dacls othéd vava passage
formed in the ink supply flow passage form ng nenber and a second surface

recei Vi RctibnFcRSpakksbel the nkdBive PlesSiPPdn¥ralifg inedtiadisA iSQ6RAG fhbAppdassage
formed in the ink supply flow passage form ng nmenber, so that the elastic

menber pan h'ﬂ?st&%@%?ecgﬁcﬁﬁ't 'r}ebatﬂa@;&résﬁﬂ%grﬁﬁ%{%g%%ﬁﬂm iﬁaﬁéﬂs”&iRPE&ﬂpﬁg of the

i nk fl ow passage~by -an’elastic force; elasti c nenber IS ved to
oPen 5. PEAS BYGAL ARl AL LIRSS i Aeseri Aot 1P the
port. ink 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 is

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

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

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

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

body having a bottem 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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[ 00032] According to this enbodinment, an ink supply flow passage form ng
menber can be readily fornmed by an injection nolding integrally in a box
shaped contai ner main body having a bottom and form ng an ink cartridge.

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

whi ch includes: an ink storage chanber; an ink supply port that is in fluid
communi cation with the ink storage chanber through an i'nk flow path; and a
negative pressure generating -S nechanisntmhich sel ectively bl ocks the ink

fl ow path d. open uenc tion of ink, the ink

negat i ve™ 53@9%"2“ th%ﬁatﬁ%h@ %géﬂ’a‘ﬁ ?t‘f"lpﬁ Iaﬂ |°H SR 2 SPLERyRCe H'Enber havi ng
first and second surfaces; an ink flow path communicating with the ink
suppl y pmmsurambnmfvmk;ghaamk ogmetivepreysoretgentrating mechargsn inclidwigenelastie fir st
surface of the elastic member contacts with and separates fromthe opening

por ti on; memBANHAViRE Gt biDscRORd upfaces #Chingow Rethidofrglunbideddith fe ikle el asti ¢
menber and comuni cating with the I nk storage chanber; and a space portion

Facing (e RS S CR oAl B e b AL ARG COMBINI Rl W (1 Lhe

ink supp ve arrangement, since an
opening area of the s portion is |arger than that of the Qpeni ng
portion IBFm?P‘ﬁéDPWR"SW‘ané?%”’éﬁrﬁ‘ﬁi‘hfhéﬁ’?%@ RArtion; atcﬁ@m“ﬁﬁa%’lgpliﬂrﬂlmport a
pressure change at a downstream side, i.e. an ink supply port side, caused

as a conaengdredestohriserdulnptlisan mmbénﬂndcammbmﬁcaﬁtfgenitﬁ thelnk sappge ed to the
el astic mnenber so as to surely shift the. elastic nmenber into the valve

open staéhambéﬁgﬁmﬂpah@ptdﬂsn 8RR A EGHIGAARRLOf 1% AL HleinBf @l | 1S di sposed
at an upstream side"o the elastic nenber to define a conpartnent between

Chel S i b gag i on v Che part on W] g &
el asti Ca[obgm]and tfbc%o r?gntloqge B:o% Lr?ar}lggx];ter}t hs?ncle re]ttl'f o];tlm?r\tg zPrgat Qf tﬁg Qﬁl‘ég lcating

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 irk can be effectively applied to the elastic

mermber 5o as to surely shift the clastic member into the valve open state.

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

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

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

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

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

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

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

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

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

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

desired, and further, freedom in designing the shape of the protruding portion and the shape

9.



with the ink supply port is fornmed in the protruding portion. [00036]
Accordingly, since a |arge space can be ensured around the protruding
portion in an ink supply state in which the elastic nmenber separates from
the opening portion, it is possible to reduce a dynam c pressure |oss
caused in conjunction with the flow of ink. That is, the protruding portion
can be fornmed fromthe sane material as that of the container main body, a
protrudi ng anmount (a height) of the protruding portion can be set as
desired, and further, freedomin designing the shape of the protruding

por t i on cAHw thipugk-halgsan be BErepsd. t hr ough- hol e can be increased. [00037] The
present invention further provides a biasing nenber that is disposed

opposi t 000371 he pTbe predemdnveotidr forthampdovideat birsmesndntber tlatis tdisposeénber t owar d
the protruding portion. [00038] Accordingly, it is possible to assuredly

put theo‘éb@s?t%it&ﬂﬁ??%’t%diﬂﬁp&ﬂﬂﬁQx‘r\tfthat"ﬂ-réétl ﬁﬂ@éa&i‘b%eﬁﬁb@} {bQJanthfeiggcf’mfdﬁﬁarm ess of

the posture of t l astic nmenber, to ereby maintain a s t hér ebet ween
regardl ess. of whether external vibrations are received, such as vibrations
caused BY™rriage novenent. Further, the contact force (a sealing force)
with which the elastic nenber presses against the protruding portion can be
set to 4900381 nal Aceartingly, it ispossible i¢ sseuredlipucthn ejastesmemberfiecaitasst i ¢ nenber
fromcontacting with and separating fromthe protruding portion due to the

car r i agevifiotiepiudinapdrtidnatgsiiedslof drposthfeastithy elhtic nsandet, Yo thtkebywhi | e
mai nt ai ni ng an opti mal negative pressure. [00039] Further, the opening

portion gﬁﬁﬁtﬁﬂg sedt %éb@i\@&ﬂ@@éﬂ?%]g% 85 g/f]ghérm?xgal t»ffB(ati%Hpé'E ‘?&E;v@é,lsﬁcﬂ ce the

cent er e el astic nenber” The central reglion of the elastic
er intains

e AR Fhtat! $s FRRR I SRl Eber
which the elastic member presses against the protruding portion can be set to an optimal
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 cylindrical 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,
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therefore the central region of the elastic nmenber can effectively seal the
opening portion, to increase the sealing ability. [00041] Moreover, this

i nvention provides that the opening portion of the ink flow passage
includes a cylindrical portion in an elastic nmenber side and an enl arged
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 resi stance by the

enl arged rtion. (00043] The {nvention,further .provides fluid flow
control I‘@@&@Fluﬁesr é’?ﬁg?ﬂicﬁﬁe S5 BEVInE B apflseqond ﬁﬁ%ﬁ%@gﬁ’ﬁvgﬂl%@ﬁc member
having first and second surfaces, and novable by a pressure differential
bet ween préssurieidiffrensiabbetweerthe St indosesondsudasen amioraruniggtinppertionfakciagi ng  t he
first surface of the elastic nmenber and adapted to communicate with an ink

tank st ahé AGt sirfike bHBE @iaktic Mémben kindadable@\t6 pOfihiniale OREBh ik 1B &b@y of an ink
fl ow path, which conmunicates with the ink outflow port, wherein the first

surface .of ..t he el asti 18 a i : r fromthe opening
porti on; H’ﬁreél” gﬁ%@‘e‘*‘%%ﬁ?%ﬁ a’fnaog)lglﬂé“ %@ox\ﬁgg%&ﬁgﬁg%%gﬁcg&% the elastic
menber and comuni catjng with the ink outflow port. _ [00044] According to the
above arPEMEBIBLHE }"“’gi-‘-h%’é‘kgﬁtﬂ.c’é}’ﬁé}% P‘Vg’eﬁfr‘é e grst f%éc%;ﬁ%'&‘é elagfiomemehsr i s | ar ger
than that of the opening portion of the ink flow path communicating with

t he i nk coutatts oxithpad tsppasatpd Few wheonshag gertian; anddopastpostion Bidethei . e. an i nk
outflow port side, caused as a consequence of consunption of ink can be

ef f ect i wedond apihdead theleldstie mindert dnd conmhiehtinEOVidstht hkSduifedwpshi ft the el astic
menber into the val ve open state. [00045] The present di scFosure relates to

(111 od T enper 132055 0 B5R085 0y A7 AR opPBl RO 200
2002- 353470, (129,00} PRSP cfing 298 oPHT B ORR 20 2SS 50

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

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

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

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

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

entireties,

BRIEF DESCRIPTION OF THE DRAWINGS
[00046] Fig. 1 is an exploded perspective view showing an ink cartridge according to
an e¢mbodiment of the present invention as viewed from an ink storing chamber side.
[00047] Fig. 2A is-a perspective view showing the ink cartridge of Fig. | as viewed
from the other surface side, and Fig. 2B is a prospective view showing another embodiment
of a valve member storing portion.
[00048] Fig, 3 1s a sechional view of the ink cartridge, showing a sectional structure
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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 exploded perspective view showing an ink cartridge according to
an enbodi rent of the present invention as viewed froman ink storing chamnber
side. [00047] Fig. 2Ais a perspective view showi ng the ink cartridge of
Fig. | as viewed fromthe other surface side, and Fig. 2B is a prospective
vi ew showi ng anot her enbodi nrent of a val ve nmenber storing portion. [00048)
Fig, 3 is a sectional view of the ink cartridge, show ng a sectional

st ruct ur thereoflih ahanitodt 4 regative presyine\pendratin trisye pressure generating
mechani sm [00049] Figs. 4A and 4B are enl arged sectional views,

respect i @bys)show Figs. 3 AVAIdIB ar6 bRlEREd Sdelbul daths Fespabin@lyOdBBWingtaatareof the
negative pressure generating nmechanismin the ink™ cartridge, and Fig. 4Cis

a sectional ,vj.ew show,ng an . jnk f£1o S romi.h Y ssure
generati %Scﬂétagea% dsan¥ ]%ﬁgoé)ﬁn isi?Ee % &fbcp‘?‘%;%gtﬁ%rﬂa}%%f’féég%ﬁ“ |"Se§°ﬂ%gn g"ntg Q&’ 3 show
the flow of ink in,the ink cartrjdge. [00051) Figs. 6A and 6B are views
showi ng eAridee.ant Firtibds esrtignadMey shgping an paspagg dro theinggativej s g
perspective view show ng a val ve nmenber used in a conventional ink

cart ri dggressh0g¥n&jatikt gechabidmandn SR sapgly eoftar ged vi ews showi ng a val ve cl osed
state and a valve open state of the conventional ink cartridge,

respectipabsp) and g sA8adisE Abwam AGGeHinkiee minantag a shape of a
protrudi ng portion in the valve closed state, [00054]"Fig. 9 shows anot her

enbodi mera,bog 1'] whi ka]gsa 6[&93%139653 ;9? Lx'e@% gl%u%é &%‘eﬁg’t embodiments of a 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 2 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 2 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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where the negative pressure generating nechanismis installed is forned as a
di screte nenber. 100055] Fig. 10 is a perspective view show ng the assenbly
of an ink cartridge according to another enbodi nment of the present
invention, and in particular showing a structure of an opening side of a
contai ner main body. [00056] Fig. 11 is a perspective view show ng the
assenmbly of the ink cartridge, particularly showing a structure of a front
surface side thereof. (00057] Fig, 12 is a front V|eM/shomnng t he openi ng

bot tom poPein 's; daolE hecRfN vienaORRER Phifngf Pe i fayuset b g 14715 e

sectional view showi ng a region of the container main body Wnere a

negat i vewkﬁfééélﬁﬁaéwg@ﬁ’éﬁ‘ﬁfBﬁ@fﬂﬁ'ﬁ&ﬁﬁﬁhwléaﬁé@@%l ed. [00060] Fig. 15 is a
sectional view showing a flow passage part of the container main body from
the regifoopsdlnt o WigCls it beectiegaieweshpiing aifioer e pirt ofitheecitanesmaih s

assenbl ed, to an ink supply port. [000613 Fig. 16 is an enlarged sectional

view s hoa/g P@‘rotnhﬁlerr bR r?m% R nd E@a&ﬁ%rcﬁﬁg%ﬁc\f& gé&ﬁﬁn g%@ﬁgﬂ% N9

mechanismis asse 00062] FI~ n exploded perspectiVve’ view
show ng the qase of an ink cartridge according to another enbodi nent of
t he pres AP PhRAERY , particularly showi ng an opening side of a container
mai n bod q}]‘%100063] Fl S.is a sectjognal_ view showng a region of the

cont ai n iln bodygi %tl&aﬂ FHes EetrIghvey shpieg bresiopentsr whithtperechani smi s
assenbl ed. [00064] Fig. 19 is an enlarged sectional view show ng the region
i Nt o whimehativeepressure generating mechanism is assembled,

[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, 1815 a sectional view showing a region of the container main body into
which a negative pressure generating mechanism is assembled.

[00064] Fig. 19 is an enlarged sectional view showing the region into which the
negative pressure generating mechanism is assembled,

[00065] Figs. 20A and 20B are schematic views, respectively showing a valve closed
state and a valve open state of a flow path structure a negative pressure generating
mechanism in an ink cartridge according to the present invention.

[00066] Figs. 21A and 21B are schematic views, respectively showing 2 valve closed
state and a valve open state of a flow path structure in a negative pressure generating
mechanism in a conventional ink cartridge. |

[00067] Figs. 22A and 22B show other embodiments of a flow path structure in the
negative pressure generating mechanism in the ink cartridge according to the present
invention.

[00068] Fig. 23 is a sectional view showing another embodiment of the negative
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negative pressure generating nechanismis assenbl ed, [00065] Figs, 20A and
20B are schematic views, respectively showing a valve closed state and a
val ve open state of a flow path structure a negative pressure generating
mechanismin an ink cartridge according to the present invention.. [00066]
Figs. 2 1A and 21B are schematic views, respectively show ng a val ve cl osed
state and a val ve open state of a flow path structure in a negative pressure
generating nechanismin a conventional ink cartridge. [00067] Figs. 22A and
22B show ot her enbodi nents of a flow path structure in the negative

pressur @rﬁ@ﬁéﬁﬁqqﬂﬁgrﬁeﬁﬁﬂ?ﬁ”&m in the ink cartridge according to the present
invention. (00068) Fig. 23 is a sectional view show ng another enbodi nent of
t he neg4@40s8) - 13Fjw ééi;wrsectgmbwawish@vine@manb@hmer[t@@@%g)d fiivgcomallers a
sectional view show ng an enbodi nent of a fluid flow controller for a

recor di Bg heaskdingthesd) vangl e@%&o&@ﬂ& Piricitds R 6 ;ﬁéseﬁthﬁvemﬁ@@ent i nvention.
DESCRI PTI ON OF TRE PREFERRED EMBODI MENT [00070] Hereafter, the details of

the present invention will be discussed with reference to the illustrated

mbodi ts. [00 i ' ‘ ti [
enbodi nents. [ %%W%%éﬁﬁ?ﬁﬁﬁ?@g%ﬁ;ﬁ@mﬁpec ive views

show ng an assenb cart Ing to an enbodi nent of the
ront and rear. respectively.

o3 1000 e Eitaing e Btk POMAPTSET GOPHIE FHEF SSFUSSERER i cart v dge
is in part defined by a frane nenber 2 having openings | on both sides .
t her eof refenstcd fodherdiiseatesd enbmdiineatsseal i ng t he openings 1, respectively. The
ink cartridge is formed with an ink supply port 5 at a |leading end side in
an i nsef¢dogn] di r egid 0rnd Bigg2 A aic exploded perspective views showing an assembly of

an ink cariridge according to an embodiment of the present invention, depicting the front

and rear structures, respectively. Fig. 3 is a view showing z sectional structure thereof.

The ink cartridge is in part defined by a frame member 2 having openings 1 on both sides

thereof, and lid members 3 and 4 sealing the openings 1, respectively. The ink cartridge is

formed with an ink supply port 5 at a leading end side in an insertion direction, e.g. at a

bottom surface in this embodiment, The ink supply port according to the present

invention encompasses a member or an opening portion to which, or into which, a

connection member, such as a hollow needle or pipe, for detachable connection between

the ink cartridge and a recording head provided on a carriage, is connectable or insertable.

[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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bottom surface in this enbodinent. The ink supply port according to the
present invention enconpasses a nmenber or an opening portion to which, or
into which, a connection nmenber,. such as a holl ow needl e or pipe, for

det achabl e connection between the ink cartridge and a recordi ng head
provided on a carriage, is connectable or insertable, [00072) An ink supply
fl ow passage form ng nenber 6, which is part of a negative pressure
generating structure 30 is integrally forned in the vicinity of a portion of
the frame nmenber 2 facing the ink supply port 5 so that a portion of the

i nk supplsy 2§ iwelapiassanper) 0pand e wpatsege Briiwcaioe uidivoomsningen wigh sur f ace
side of the franme nenber 2 constitutes an opening portion 7. Opening

por ti on tife ihig siphyaRtaRsh §.0 RerdtAidinoWofki GOITR4NInE 8 kR Mhrdbiholk he sdrikg suppl y port
5. [00073) The i'nk supply flow passage form ng nenber 6 is substantially

di vided _jnto | nber, . st orin ortion 8.1 ' bstantially
circul af Laa’l“&é’%trﬂé%{)%oﬁt g?% cgg?a ?Tﬁergifghg Jﬁé’gglﬁ%gFggst?ﬁﬁcgo%@rg%?’)ﬁ%, and a flow
passage portion 9 for_ fluid comunication with the inpk sypply portion 5. A
pr ot r udP#rgnHr eusdnhola 1 hserving2senink B¥lopogugiermed & arpsiwpaitsg fogsthen i nk
outflow port is forned at a center of the valve nenber storing portion 3,
and a gedmdihgtportough- hdhe fla® pesrgs portias 9 arfoimekd vadf 4 tivdphrotigh-olé 03 ned at a
position offset fromthe protruding portion 11. The fl ow passage portion 9

i's formegving barink o Iscmfwg&ﬁmgﬁaeaﬁle%_m&earfydnmguﬁa%ei’f\égiw!sfﬁmmw port for

comuni cation with a front surface region of the valve nenber 20. [00074]
As sho e?);ﬂ&w. 4A-C, the first through-hole 10 is forned to have a
substantia fy ¢ylindrical straight-sided portion S in an elastic nenber
side, apd a _ funnel - shape

Chr oughCHBTE 10" A EFET I IBctA-6n TR ROPETRRIEL0 PHETMACoBY 't ovr d t he
i nk supply port 5. This funnel - shaped
substantially cylindrical straight-sided portion S in an elastic member side, and a
funnel-shaped portion R that flares outward moving along the through-hole 10 in the
direction of ink flow as the ink moves toward the ink supply port 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 8, 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 1s formed in 2 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 with a covering film 16,
[00076] In the ink supply flow passage forming member 6 thus constructed, the
elastically deformable valve member 20 is mounted via a position adjusting frame 21, as .

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

circumference thereof, and thick portion 20a has a planar surface facing the protruding
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portion Ris continuous to and downstream of the straight portion S. That
is, the ink outflow side of the through-hole 10 flares outward. This
structure ensures reliable sealing by the straight portion S, and | owers
the fl ow passage resistance to fluid novenent in the entire first

t hrough-hol e 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 form ng nenber 6 so as to connect the first through-hole 10 of the
pr ot rudi ng portlon | 1 to the third, thraough-hole 13, of the fl ow passage
portion Bortigp 1 bon‘ﬁﬁhﬁlféfa%fﬁ%ha?j&%@&@éhf(ﬁﬁ%ﬁ“éldﬁsé‘#re I4Rergoagd by 2 perted@sce nunber
15) is defined by sealing the recess portion 15 with a covering film 16.

[ 00076] portibm20b fokmedijpahy/conted Wl (hasabg eefrberdirgpd rentaers the telusirfeganst r uct ed,
the elastically deformable valve nenber 20 is nmounted via a position

adj ust i n% l{(ﬁl%c ]of tl?esva]v%%& @0 Fighritér 2 hBRID ﬁ‘%éfﬁoe?@ggg{ls @0 ohSigpbeVi ded

wth at portion 20a along t mréum‘erence there and thick portion
20a has l, anar rface fac h otr rtion, 11.. A spring 22
for adj U@F T GURPH; ?”el?aéﬂtg?gﬁ "‘H’% ?ﬁ’rgg&wﬁ F&téﬁé{?n%’%ﬂ) PEsOH8Eng porti on
20b forned |n the center of the valve nenber 20 and contacts the rear
sur f ace Tegisadvbile pematimg commppisation) betvess thsdlovopessazg porian 9 apdiibs backg nenber 23
seals the outside of the ink supply flow passage form ng nenber 6 in

wat er - t | ghfacd efsht 0dlvé membarz0i nknckdenrally)dn the depictad vimidterepihe fit bétivagh the
comuni cation between the flow passage portion 9 and the back surface of

the val v. Jse,;;rév}afer%@ an @&md?rla' 6r{111t&ﬁbggﬁ;5r8¥z&fjifﬁ¥erxﬂﬁ¥n rp%rtio'hgﬁff't

bet ween t al ve rre 20 aﬁ’ e protruding portion 1I°can be inproved

if the ortions t he de flat,,.sin is wll
facili t ’%ﬁ%ﬁeﬁ? mag?,éa %‘;Cgﬁf H@Fﬁggﬁ? a@g?rg?a aqdrﬁVBId&E%Bﬁﬁgo b&?vat ure of
or |rregul arities in the abuttin &ésurfaces r90771 To this end, in order to
al | ow f OPtOSASEPHIE GHTYAWT TRt reaptariiesin thapdutting gurtaces

[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 5.
[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 a
region facing the protruding portion 11, i.e, at a central portion thereof.

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

[000R0] In the embodiment described above, the secand 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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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 fornmed in a region of
the ink supply flow passage form ng nenber 6 and the hol di ng nmenber 23 so
as to face the fl ow passage portion 9, [00078] The val ve nenber 20 is
preferably made of polynmer material, such as an el astoner, which can be
formed by injection nolding, and which has elastic properties. The valve
menber 20 is provided with the spring receiving protruding portion 20b at a
regi on facrna gF pr trudgg g rtron 11, i.g. at,a central portlon t her eof .
[00079] replpgefl Wigie ViadpwilAarTs %3 ABIFAEICDH O fﬁﬂﬁ’r’t’%ﬁ%ﬁ“‘iﬁépﬂ’%ﬁ Ffi ch is part
of the ink supply flow passage form ng nenber 6 so as to cover the surface
of the hadlidurfacenfeniseving Behirahehos glainatetid tv ploviele sitporiiorghgos tdtdefoBnehd t he fl ow
passage portion 9, thereby ensuring reliable sealing and separation from

the ink geesh E&s§u@g9f09& of&m%% 2} Biabifethe VRO n¥Ribkr HRARNMRGhARAVEn t he

second t hrough-hole 12 |s orned to be of substantlally the sane S|ze as

the firsg t. ol e e n

i ca P Raa gt el sl RS bt R P mibine - 16
replaced with a window 12' forned as a consequence of removi ng a greater
port i on agRnggEnt thareby gigvidgs thegame F@eﬁﬁraﬁ@hﬁlféﬂ’ﬁcﬂkﬂe Bicvigusly deseredal to provide a
portion that is not deforned due to a pressing force of the spring 22

bi asi ng [0¢G81Val ve ImthishenbodBnann dvheh thehnlperttridoe isaasunt geto mirécokdigg f or mat i on of
the recess portion 15 serving as the communication passage. This

arr angergﬁﬁératw%@% fREQWe T ehe MEd SARBInR ki RG }§orﬂ§ stdB g eSthe Wiltur € previously

descri bed. 600811 I n this enbodi nent, when the ink cartridge is nmounted to
a recor%%srrépﬁ%gl%%m @H&Qh rnhv?s &Ec‘ﬁ Hciﬁo;%fthé HEM%AH‘?@ i@kecfu@gd R}ﬁﬁﬁ“pp' y_port
5 sid reamr |onf in arged from

Che |k sSact i, s Loleed LA ShOl ARk COTSUTRLLAD b, 3, g1l e
portion 9, the flow passage portion 15' formed by the recess portion 15 and the film 16 and
a closed space (called also as a pressure operating compartment) 27 behind the valve
member 20 communicating therewith only via a flow passage formed by the recess portion
23a is 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 mnember 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 force 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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portion 9, the flow passage portion 15 fornmed by the recess portion 15 and
the film16 and a closed space (called also as a pressure operating
conpartment) 27 behind the valve nenber 20 comunicating therewith only via
a flow passage forned by the recess portion 23 a is also |owred, so that
the reduced pressure acts on the surface which is also pressed with a

bi asing force by the spring 22 (the cl osed space 27 is open for fluid
comuni cation only via the passage fornmed by the recess portion 23 a.)
However, | h [ at iwe ot L wi €l I he i nk
supply pStﬁeée%égg%ﬁ%wgé%hﬁggﬁﬁg et eB\rém ﬁ%h%ﬁé%%@eg?ﬂvetpﬁgss%g v%c#regs der 20

mai ntains a sealed state of the first, {hrqugh-hole 10, it Is subjected to
the bi asPhgat e corsipop @gmﬂn%@teéﬁqrcq!ﬁﬁe&ﬁ 'B%rf,or%wwﬁﬁmrgaﬂnp&?% negati ve
pressure acts also on the first through-hole 10 through the comunication
passage ifd thamchesant rigidap pf the dalve memher 20 thetnegativk peessise ateheinktshgplyal ve nenber
20, the area of the through-hole 10 is extrenely small, so that the force
acting opok R cfsrthe ?%Ju?&@péétﬂxg cBinpirtiBeny 2Y Ve 1HEBARR member WGPl 1 N
conparison with the torce applied to the back surface side’of that valve
menber. [00082] fidgd...4C LS a sectional view taken, in patt . .thrQugh the flow
passage %‘E}P?"}'rou a@nqylﬁggf’ﬁ(tsﬁgaﬁBagﬁr%gh&k‘%gescﬁ?sem&é%ﬁétof [n;ﬁ@g'r@t ure 30.
When the negative pressure is decreased so.that the

cor r espoRdFHgnglygthseibre amber Zbenpsrisnses wifigent Ferce Semsheaspisiied by the spring
22 and the inherent rigidity of the valve nenber 20, the negative pressure
at the i diffesenpglty beporved bgaact the biusing éorpr efthe sming@2r add sodgs epapedifemt 27 of

t he val ve nenber 20, which is in comunication with the ink supply port
through iRers@edssphabh i1p(1=i$.3m),omo%g(iﬁ't B thé 2k storgeRiflen gl Yo fibhentyal ve
menber 20 experiences a sufficient force fromthe pressure differential to

P bl A e A S R R R AR
chanber %17Fi;[g.05,°fs)l a%\éltf.)cnf'lr%t through-hole 10 of the protruding portion 11.  The ink flowing
into the communication passage 15' flows via the third through-hole 13 (depicted by arrow
B in Fig. SA) and the flow passage portion 9 nto 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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t he 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
protrudi ng portion 11. The ink flowing into the conmunication passage 15
flows via the third through-hole 13 (depicted by arrow B in Fig. SA) and
the fl ow passage portion 9 into the ink supply port 5 (depicted by arrow C
in Fig. 5B). [00083] Wien a predeterm ned quantity of ink flows into the ink
supply port 5 in this fashion to increase the pressure at the back surface

f the yal mber 20, 1 he, ch in, th differential th
val vo miRo <D BRINE LN e YT T TeRBLPIS0o fs DB PBYRSr: By contact ed with

the protruding portion 11 -under the biasing force of the spring 22, and so
seal t heimglifieuaytd-impraves the(mk epriridpg consgowidd] Thereafter, this operation is
repeated to supply ink into the recording head, while nmaintaining the

pressur ¢oRE] he i mls shewpinFig®A, tisd dadiratside RE tHernable nRibenfdodig@abite
pressure. [00085] It should be noted that this regulation of the ink flow

takes p : i Y t : C i : fromthe
ok suppl g atiES SRks i IEEPRRAG. | THCIC U AREHIR ) PRl L Tt ol
system whi ch I%riodic IIy,olpen? agd ﬁl oses :1$ the valve to regqulate ink
f1ow fr8avE RETPRIACHRISIA S Fig o/ ARG N K PIESREH IRy oA therg § 4o PEOINGIRE)| i fi es and
i nproves the ink cartridge construction. [00086] As shown in Fig. 6A the
seal i ngpsitide 48fhaving avkiough-hederd&m the cagpatithay contacthe valye setntBy vinteatf on i s
formed as the planar surface. This is in contrast to a conventional valve

menber @k afuctite e vilvEirg@mbef acéiing o the @regér sRhtidny 86 frOR vkl £e.1 S NO
protruding portion 42 having a through-hole 41 in the region that contacts

o B3R 4 L) S AN e & e B S58 010 C
therefore this invention can increase the manufacturing vield of acceptable 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 2 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 42a which has been elastically deformed is restored to
the original state to make a flow passage clearance L' extremely small, resulting in the

problem of a large flow passage resistance,

[0009¢C] Moreover, in view of the fact that the through-hole 41 is formed through the
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grooves (slits shown in Fig. 7) which are likely to occur during the
injection nolding, and therefore this invention can increase the

manuf acturing yield of acceptable valve nenbers. [00087] Further, since the
region of the valve nenber 20 that contacts the protruded portion 11 can be
formed to be as wde a planar surface as possible, precise alignnment of a
smal |l flat region with the protruded portion is not a concern, and so the

| arge 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, [@de8sEmber dfomadess elastigsllysdeinimablp nrtegsl, it dynagpdarg e mepke Hrpaser | onal

val ve nmenber 40 establishes a state in which the protruding portion 42 is

forced agpihaséaling GRAbEM BRpaEsrdddo abdtiianiodattes WisAishalghifiasfake Of the
spring. 43, and as a consequence, is collapsed and defornmed elastically.

[ 00089] I i re ng. on the val ve
menber O%Egkh&{ {:l:ﬂuveaﬁ\@gﬂeﬁgh@gﬁhggﬂygﬁg@%&ﬁ\ﬁ o?éh%g:ﬁ(ﬁ.s ’g@rg]tg%uaf'%? even when it
is separated from .the sealing nmenber 44, the region 42a whi ch has been

el ast i cafuripeypblemdy thag thegedt Bicegsed dlow IRUStHICE Grouse 8 ATeow gleasires a 1 ow
passage clearance L' extrenely small, resulting in the problemof a |arge
fl ow passagm in i vidirityod the 1DEAGHhelvEl eomeriizbly hongi ew of the fact that the

t hrough-hole 41 is formed through the -19 valve nmenber 40 nade of

el asti cafdogodef or nakioftrsfBtaeEdraing td the ipfesiR GRSRMNY sih@ HRKRLADSd@6Bhe Of the
seal ing nenber 44 large in order to accommodate a positional shift of the

t hr ough- Oﬁ{(eem?r%téér?% i Ing&f iftﬁ% hlg%:?ﬁﬁgcg,%ovsﬂkﬁlﬁsmg'isfﬁ%gse(arevtegﬁ't“ ke. This

causes a fur problemint ere I's increase OW resistance because
b bR S b B i SRRt on,
since the sealing side of the

and so a large clearance L can be maintained.  Further, since the first through-hole 10,

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

valve member storing portion, which is preferably made of 2 material more 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 scat 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 plarar

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

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

220-



val ve nenber 20 is fornmed as the planar surface, no such réestoratton is
caused even if the wvalve nenber 20 is returned to the original posture by
the action of the negative pressure, and so a |large clearance L can be
mai nt ai ned. Further, since the first through-hole 10, which forns the ink
fl ow passage during the val ve open state, can be forned through the valve
menber storing portion, which is preferably nade of a material nore rigid
than the valve nenber, the protruding portion | | can be forned to be as
smal| as possible while still ensuring a |large fl ow passage between the

val ve ”Edm%?ec%%e?fmffhp&gﬁ%ginje%ﬁ@n ﬁ%%d?d@%tﬂr@ﬂ%%‘éﬁg}cﬁrplﬁ hacase of its

rigidity. Accordingly, it is” possible™to reduce t ow resistance in the
vicinity

he t hrqugh-hal e . [.0Q092 n t he, enbodi nent descrj bed above,
t he surf@@@‘l{]o beqﬁg'}ﬁe&@?gﬁ‘eﬁﬁgﬁ“{'tﬁg ag?/‘}aﬁb’&"?@éjtegf“gg RN RESERRE bl anar
surface, Alternatively, as shown in Fig, 6B, a protruding portion 28 may be
fornmed wiegitiva presvire gemeastingmeshirsim Womstallndis fymedrtabe integra yithethel which  stil |
provi des the same beneficial effects as already di scussed in connection with

t he pl ana¢mbes dbfidgtrhe Ik stdHing re@or, Albendadialrddhdith BAif IO helRerity be
di mensi oned and tapered so as to enter into the through-hole 10 of the

pr ot r udi : i t : r. (00093]
"t he. GoR gL e e T e B ek LRI R (e
are constructed as discrete ers, . However, they nmay Qe forne s a -20
one- pi eé@nﬁﬂﬁffgrastaﬁﬂs&{%mﬁ‘&‘?qr{ﬁgg?hﬁh’Sd’iﬁeﬁFcﬁiﬂtW SVE@%%‘@F PR Bpri at e
materials. [0D094] In the enbodi nent descri bed above, the wall defining the
regi on whemk supmy peré§at i ve pressure generating nechanismis installed is

formed to be integral with the nmenber defining the ink storing region.
Al t er natfoomlsy, as Nelipehothér dribt@dinttnt bittke prepeaeinverdRhiwill bgdisbgsddegi on where the

negative pressure generating nmechanismis installed may be
[000%6] Figs. 10 to 13 show the front and rear structures of an ink cartridge with an
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 2 horizontal direction, and, more specifically, extending
50 that an ink supply port 51 side of the wall 52 is located slightly downward. A valve
member 54, a fixing member S5 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 js 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 abave the wall 52 is defined by a frame 59 having the
wall S2 as a bottom surface, and that is separated from a wall 57 of the container main
body 50 by a clearance, preferably constant, to form an atmosphere communication passage

58. The interior region of the frame 59 is further divided by a vertical wall 60 formed at

its bottom with a communication port 60a, so that one of the divided regions {i.e, a right
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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 invention will be discussed. [00096] Figs. 10 to 13 show the
front and rear structures of an ink cartridge with an opening closure
menber renoved, Figs. 14 to 16 show details of a negative pressure
generating nechanismthat is seen in cross-section. Wth reference now to
Fig. 10, the interior of a container main body 50 form ng an ink storage
region ig,vertically di-vid l. i ubstantially in a

hor i zont 43¢ r&ﬁ?@&ﬁhgﬁfaﬂm,sg%ﬁgé agspegécl:@fl %kcgggﬁagé(éhg%%gﬂ%i’%ﬂg)aﬁc?ﬂﬁ%g?g%‘n i nk
supply port 51 side of the wall 52 is located slightly dowmward. A valve
menber 5s¢rves as theithitd ink slosageshamled 68 spring 53 are stored in the ink supply
port 51, so that in the state where the ink cartridge is not nounted upon a
recor di n@odgRlar at us suvabnlbwdyssagd bteis Yamed innenepen opgosing tkefitst ink el astic
contact with the fixing nenber 55 by the spring 53 to sealingly close the

i nk sup egl is formed

W th A R O e et B b . he el | 52
is defined. b f.rame 59 havi t |1 52 .as a bottom surface,, and that
i's separ%’fféﬁéﬁcﬁ%ﬂé? SR alm%‘?laglf%%fjﬁgﬁc oﬁ%&?ﬂé’rﬂ fﬁ’ﬁ‘i Wssal%gg 155%9n5t>r,uc§edc Year ance,
preferably constant, to form an atnosphere communi cation passage 58. The

: , R .
i nt eri orformigg emecgssed pertion SAEFBo1 1)an tha fonewurfdsefdbeicamjaineryesin basySOwal | 60
formed at its bottomw th a comunication port 60a, so that one of the
di vi ded #nd@eAing this reeessed pargbi 64 2ith 24 sieinipeghableifilmting, Widwen@hebRieyes as a
second i nk storage chanmber 61, and the other region serves as the third ink
st orage ;g Hef@?. [00098] A suction flow passage 63 is forned in a region
opposi ng e first ink storage chanber 56 so as to connect the second ink

storage [((\JB@HT er 6:&11 %th?d P&téo%ge chamber 62, an ink supply flow passage forming

member 67 is constructed by forming an annular frame wall 65 flush with the frame 59, and
a planar surface 66 diviaing the interior of the annular frame wall into front and rear sides,
A vertical wall 68 is formed between the Jower 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 thro.ugh-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 wali 65,

(000102] As shown in Fig. 11, the lower portion of the ink supply flow passage
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surface 50a of the container main body 50. The suction fl ow passage 63 is
constructed by formng a recessed portion 64 (Fig. 11) in the front surface
of the container main body 50 and sealing this recessed portion 64 with an
air inpernmeable film 104, to be described later in greater detail. [00099]
In the third ink storage chanber 62, an ink supply flow passage form ng
menber 67 is constructed by formng an annular frame wall 65 flush with the
frame 59, and a planar surface 66 dividing the interior of the annul ar
frame wall (into fraont. and rear sides. _A vertical_ wall 68 is forned between
the | owSHMySPEBRErSY 1t R0 Re I SHEPHAPRF S el BEssagt GORRMFRE a f our t h

i nk storage chanber 69. A recessed portion 68a for comrunication is forned
in the [rowesrepessed portiof 86 fermed il the 8urfab© 6Dk OpntAngrandin bodyrbOvaldlanal i s

provi ded between the fourth ink storage chanber 69 and the franme portion 59

to form nin%lefﬁlﬁwmﬁ%ezmz}ece&@@p&ﬂeﬁﬁs_por@éia@m%lfﬂzﬁy ba¥kagef | oW passage

71 comruni cates with the front surface side of the cdntainer nain body 50
via a through-hol e t hat ,can _serv s_a_filter er, 1f.desired.

{ 000701 IR TR G o Pe PR SR fond Tt SRS et 80 11 he
wal | 70 such that the through-hole 72 conmmuni cates with the upper end of

t he i nkfrpniowrfpessdgyel thy contpiaeramainbedyS8dng dhet psPPPawte TPREthe inkotepeghol e 72
al so communicates via a preferably tear-drop-shaped recessed portion 74

formed regidnhes thewby dsfirtef aesvesheteher stngigapoxionBiini Tl planr pofdce 88k with t he
interior of the frame wall 65. [000102] As shown in Fig. 11, the | ower

por ti onsfed hehdvelat Y QﬂrﬁﬂHa&Weﬂl@§§ﬁgﬁudm§goﬁi@5 gB 'Bgviﬁ?m?ﬁﬁu Ihdi$ggonnect ed
to the ink supply port 51 via a flow passage constructed roma recessed

porton BE IR S RRRE A PRI 0, 21
passagewith a communication passage 85 communicating with the front surface of the valve
member 84. The through-hcle 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 ﬁmnel-shépcd portion R,

[000103] A notched portion 87 is formed in the vicinity of the lower end of the wall
80, which is connected to the recessed portion 86 extending downwardly toward the ink
supply port 51.  The depth of this notched portion 87 is chosen so that the notched
portion 87 communicates only with a back surface side of the valve member 84 when the
valve member 84 is installed. A wall 88 1s 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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form ng nenber 67 has the planar surface 66 and an annular wall 80 that are
| ocated in the front surface side of the container main body 50 and that
are opposite fromthe ink storage region, to thereby define a valve nenber
storage portion 81. The planar surface 66 is forned to have at its

approxi mate center a protruding portion 83 having a through-hole 82. The
pl anar surface 66 is also fornmed, at offset positions fromthe protruding
portion 83, mﬁth a connunication passage 85 connunicating with the front

surface of aIv nber manner simlar to
t hat shoWhthirch glhl ggAatmal WeLt oth aJlaégby a %s?”gﬁﬁliﬂ Pfﬁ&ﬁ%ﬁ&‘?i ¢al
straight portion S | ocat ed on t he eI astic nenber side, and a funnel -shaped
porti on MRr4w#t.is gradually enlarged in the direction of ink flow toward
the ink supply port 51 and which is continuous to and downstream of the

st rai ght{oo@@a] i on The(tonaturfase of the combin@uhdin bmiysiodefophed Wih bhavegh- hol e 82
flares outward), whereby a reliable seal is ensured by the straight portion

S, Wwhi | egoaév% ol QW BY REREEI% I L SURDGR Eégs{%gw&a}ﬁcb E\semﬁé}{ﬁ;bggmm' e 82is

reduced by the ape portion 0103 notc oPtion 87 is

formed in.,the nit t he | ower nd of the h is connected
to the Ir"t—?é%%%o@\éé’ éhﬁ"ﬂ“ﬁﬂ e d%ﬂ/\é? 3?3?%6%5?388??@"{1?{ Isuppl y port

51. The depth of this notched portion 87 is chosen so that the notched
por ti on le@teionaregiemeposoglthe sepend ik gerske shambarel. siAifant potien $alive nenber 84
when the valve nenber 84 is installed. Awall 88 is fornmed in the rear -

sur f ace foinildl inpiRastagpiidieecetdat pugion D kes B2atidn sightlynowérehar@edpenink St or age
region, and this wall which extends toward the upper end of the recessed

portion 6. Whle?ec%%ﬁ@ bﬁﬁnfsnomdtrme9&1:9:%&&@&%%@&%@?&110&53 fek al so
part| tions a Space I‘ m t he surroundl ng region t he space is

connect ed rgt?.d Y & h%enl? ?cg)%ﬁeé\gall‘ SXFJeaﬁPﬂlm%s & qg’etmﬁcdl ov%§ and® he upper

end I’egISOII’)'I he recessed por

adhered to the frame portion 93 tc define an atmosphere communication chamber.
[000105] As seen in Figs, 12 and 13, a through-hole 96 1s 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 a through-hole 99 formed in the region 98, a groove 108
formed in the front surface of the container main body 50, and a through-hole 99a with a
valve storage chamber 101 containing therein an atmosphere communication valve 100 that
opens when the ink cartridge is mounted on a recording apparatus, The surface side
region of the recessed portion 92 with respect to the air permeable film 95 communicates
with one end 90z of the narrow groove 90.

[000]06] 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 instalied 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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[ 000104) The front surface of the container main body 50 is formed with a
narrow groove 90 that neanders to increase the flow passage resistance as
much as possible, a w de 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 frame portion 93 is formed in the rectangul ar
recessed portion 92 at a location slightly |lower than an opening edge of
the recessed portion 92, and ribs 94 are fornmed inside the frame portion 93

to be arated one from another, An_.i.nk-repellent..ajr abl.e film95 is
st retchlt‘sé‘gg‘%g}:m fd aﬂﬁﬁ%gv‘i’% atgﬁ%ovfcﬂgégo ieaEonth e&‘gﬁlgp 4t nospher e

communi cation chanber. [000105] As seen in Figs. 12 and 13, a through-hole

96 is f&haedilpw pessesesotdfand lgbm@e@n@ﬂmgw@thrtéfcg@kéwmrqfﬁhwab@ to

communi cate with a slender region 98 partitioned by a wall 97 fornmed in the
i nt eri omer@berttde second ink storage chanber 61. The other end of the region

98 commruni cates via a through-hole 99 fornmed in the region 98, a groove 108

o o R0 S ke g oo R s bl

t hr ough- 99a wt ve sto er ai ni ng tﬁ%rein an

at nosphgre. co ication valve 100 that opens en the ink cartridge is
nount edl%'foﬁn_rfpgg@f gPWd’aéFﬁE)%\P&‘fG@ naFpi gé?ﬁ“feggga’é‘i’\%eandrt egfeﬁﬂssﬁfqulﬂ%“ recessed
portion 92 with respect to the air perneable film95 comunicates wth one
end 90a524ndtIN8 togathewitribofi Hom tisoapdisiy addheatmespheresioagaunpation on 81 of the
container main body 50 is constructed in a manner simlar to that for the

af or engidsiagped enbodi ment di scussed in connection with Fig. 1. As shown in
Fig. 11, the valve nenber 84 and the spring 102 are installed in like

fashi oroob iy 10! didfle BBARY sidk G} thesooltRiHY Bflin Hh) BS, SRAREIBARELppANd the f11m

104 is “attached to cover the front surface of the contal ner In body 50 in
Lgmﬁrﬁoﬁlﬁigk ?X-{é??iéetz é}%ﬁ%?'éﬂé%&%@?? :33%%8133 oipscniLé) 'c’aﬂ?xg in\ﬁ"i shpplg ﬂg&%%gs%ge]'OS
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 1s 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 bizsing force exerted by the spring 53, to thereby open the ink
supply port 51, In this state, as the pressure in the ink supply port 51 is Iowgred ase

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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87, and fl ow passages 106 and 107 communi cating with the back surface of the
val ve nenber 84. [000107] Consequently, the recessed portions 74, 86 and
105 together with the film 104 formthe ink fl ow passage, and the narrow
grooves 90 and 91 and the recessed portion 92 and 108 together with the
filmformthe capillary and the atnosphere conmuni cation passage. [000108]
At the opening side of the container main body 50, openings of the upper
portion ink storage chanbers 61, 67 and 69 and the opening of the ink supply

{1 ow paspagey of WO IRIDEF 1671 Sedpalsadidy aotzﬁe'drpgéamgo genapate these

regions fromt |'ower portion i1 nk stor age ¢ anber e at nosphere
conmuni cat.i on pas a reatter, the | er 11 alingly
at t ached a5 RES ﬁggVﬁ@Fm}’rﬁr&ﬁ THSHS gt‘?pcrffsmﬁgcﬁﬁ? ‘éftr{ge fﬂﬁ‘@gjlgé\)e g tion ink
storage chanmber 56. [000109] In addition, as shown in Figs. 10 and 11,
r ef er enpeesnurerertht irk20ppin poiié ! isdroavddugesd Todess thrargsedaierine wlflc cation piece
that is used to prevent erroneous nounting of the ink cartridge, and

r ef er eneEHoiuMEb dovk e TR riddHeE 84, 2hRIRRY HerftRY 8BS CeridtBtpredsed 18 %ldstik
information, etc. therein, and which is nounted in a recessed portion 122 of

the contaln8lgsifiBil. ﬁ%ﬂxleéQQ,%&é?i b,\/%%rbmtsﬂ far@&,&ﬁ%& £ b Sk ﬁ@%nstruct ed

i's m)unte on~an in com"run cat ing head, the

bi ast ng EERDA e HPTBaNb) e K Eng wéﬁc%aé e Rk supply port

51. Inthis state, as the pressure i n the ink supply port 51 is |owered as a
consequeimme@hambﬂ( tg tresuinpipplypoyf It he recording head as it effects
recording, etc., the reduced pressure acts on the fl ow passage fornmed by
the r ECFGI@@UHDOF t Wihan 8@ padure hetht idkBupZl® port 51 (i.e. in a flow passage of the

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,

111; 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 js 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 ihrough-hole 82, to thereby block the
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104 and on the back surface of the valve nmenber 84 via the notched portion
87, i.e. on the surface where the valve nenber 84 receives the pressing
force of the spring 102. If the pressure in the ink supply port 51 is not
reduced to |l ess than a predeterm ned value sufficient to nove the valve
menber 84, the valve nenber 84 remains pressed in elastic contact against
the protruding portion 83 by the biasing force exerted by the spring 102 to
t hereby keep cl osed the through-hole 82. Therefore, ink does not flow from

the in storage chamher, to the.ink supply, port,51 00111 en the

pr essulr%@"f Plasf%g- i %ﬁc"é gyt ﬁ@?fs’@ﬁto(’?‘?‘g%nith&éﬁ‘w G\k}’i)g‘géé g‘?’\t’\? h& nmenmber or
opening portion to which or into which the connection nenber, such as the
hol | ow arregelive poessyric pefficikenirto gegvantiab leekage fomche oeeotngieen, wiike i nk cartri dge
and the recording head provided on the carriage is connected or inserted)

is reduggslingQuipheof iRk &Rk eécdtdigthesal ue as a consequence of continued ink
consunption by the recording head, the pressure acting on the back surface

f th . ' i bove. b
cut 11 o) ot thp e R TR Ror R B B0 e S or e e
ok 11 G St MO AEE B G AT A GHEr o SHTtes e S GRORNB BB | ho val ve

menber 84 and the planar surface 66 so that the ink flows fromthe
t hr ouglgdholFertia?, sme thdenlptesiag enk ftoepechatpert Y6as cpoed se theptmospbere,88 and t he
film 110, the through-hole 89, the flow passage forned between the recessed

porti onni8k tBdhirti gk dtérage dHdbedGIAdAEniontke fURRNNK POEEe StknibBt €0 vik e recor di ng
head of the recording apparatus. [000112) Wen the pressure on the back

Surfacqecgafssehgspyo%'esg BB in §e {?ﬁrthﬂﬁcrs 86%na@BerbolEs sam&f, afid Rk edet erm ned
anount o I N acC al've

a
ow ng Into the surfdte side of the v menber 84,

B3 by % Hl HrAerpe Bnapeh HoASH kg B9 wodee Sombes B Bhdt- hot e 82, to

t her eby bl ock the o L . v
recessed portion 60a as ink in the third ink storage chamber 62 js consumed. Ink in the
first ink storage chamber 56 flows into the second ink.storage chamber 61 via the suction
flow passage 63 as ink in the second ink storage chamber 61 is consumed. Therefore, the
most upstream side ink storage chambers are sequentially emptied earlier, so that ink in the
first ink storage chamber 56 is consumed first, then ink in the second ink storage chamber
61 is consumed, and so on.
[000114] Fig. 17 shows another embodiment in which the ink capacity of the
aforementioned ink cartridge is increased. The container main body SO’ 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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-26 flow passage. Accordingly, it is possible to maintain the liquid in the
ink supply port 51 at a negative pressure sufficient to prevent ink |eakage
fromthe recording head, while enabling supply of ink to the recording
head. [000113] As ink is consunmed, the ink in the fourth ink storage chanber
69 flows via the flow passage 71 and the through-hole 72 into the front
surface side of the valve nenber 84. Further, since the only the first ink

storage, chanber 56 is opened to the atnosphere, 1ink in the third ink
st orage r 6 I P f: Oy i shan gp&q 69 via the
recessec‘e?@[{? fon é%g]e;&é%to h%}e?tnih%igﬁ n?ﬁlrggp 8&?? ﬁ %h%?%gf%ﬁaage ch%nber 69 is

consuned, and ink.in the second ink storage chanber, 59_flows  into the third
i Nk st orPAGEIEHEAPRIEPN ﬁogﬁhair@wepplu'ﬁowepéésgsﬁeﬁna@stmweegawéwﬂwmeﬁa% he third
i nk storage chanber 62 is consunmed, Ink in the first ink storage chanber 56
fl ows i narge dithe deaerd of the thooglayele BRanheshobh iuiFig. tBendi%tthon fl ow passage
63 as ink in the second ink storage chanber 61 is consuned. Therefore, the

nost u N St @6 . o - ! i i earlier, so
most | ﬁﬁﬁr{oﬁ@ﬁ@% @?iépg{fhﬁrgfr@tﬂﬁ ggge#ei e eSQPRENL] Bl Xc@rﬁz}%ﬁ E‘F, e .

k stor cha 56 I's consumed 'then ink in

t he second i nk .stor,age chanber 1 is consuned, ,and sp on.,[000114] Fig. 17
shows aﬁ’g}eﬂéfenéﬂﬁff&P’gréﬁtdefr ﬁas\%}i‘eclﬁow RassBG eIanct by Qneoggf$%g d‘%!f]f}fzre?lfre nti oned
ink cartridge is increased. The container main body 50" of this enbodi ment
has t he thethsoughrholer 87t &s well asiie incaersat Rew Pawres 15697 betvest theyalvatmsmbaient i oned
enbodi mrent wth the exception that the width Wof the container main body
50" is rzacded abvall@sn'in {HRGKInNTL thstheoughhsle Gl e thereby filnther dazckakd 1hat i on, since
the height of the partition wall 65 of the ink supply flow passage form ng
menber @B\leggsjage%sfsfagag_t hat of the frame 59', a

[000117] Next, the operation of the negative pressure generating structure of the ink

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 diagrarns 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. 20A,, the valve member 84 closes the

through-hole 82 in response to the biasing force applied thereto by the spring 102, and so

the flow of ink from the ink chamber 62 to the ink supply port is blocked. In this state, as

- when the ink is consumed by the recording head, the pressure in the ink supply port side is
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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third film2130 is used to seal the opening portion of the partition wall 65
of the ink supply flow passage form ng nenber 67. -77 [000116] In the
enbodi ment shown in Figs. 10 to 16, the front surface of the protruding
portion 83 of the ink supply flow passage form ng nenber 67 is several tines
as large as the diameter of the through-hole 82. As shown in Fig. 18 and
19, the through-hole 82' and the protruding portion 83" nmy be each forned
with a conical shape, when seen in section, to decrease the flow passage

resi stance by t.he epl.arqgi ng di aneter o t he t hrough- 82' as well as to
o eaaeat B N Rl e et o7 e st T el | 83w
in the vicinity of the through-hole 82', to thereby further decrease the

fl ow pasestibetweindbevidee merowo 84 2nd NexommunicatinseanasteEoh7 @rd whieh negat i ve
pressure generating structure of the ink cartridge as described previously

Wi th rQ:Bﬁlgaéﬂﬁxemtl@9ﬁQ&nfdt&]dﬁ@c&ﬁnﬂi&dﬁobﬁ) i dir offiyssdrgsed with reference
to Figs. 20A and 20B, which are schematic diagrans depicting additional

si nmplifi i.R-ac ] 1 j.on. Figs. 20A and
20B ar el:b%g% ecr%g‘g’“égsgﬁgﬁg?’anz%ﬁg@gﬁ?. %E@ﬁgg\ngﬁg&%& \}fé%gﬂltéﬂleosed state and a
val ve open state with _the negative pressure er.ating structure

si npl i COPEFtME-EempariERent {pr tranerping tha Rreurgf a’igﬁ%?@t?r‘ﬁ?lé%glﬁld’éﬁée %G th the
structure of the aforenentioned negative pressure generating structure, the
sane r &kdr sfree nithe valvemamberiBded as were enployed in connection with the
enbodi mrent shown in Fig. 10 to 16. [000118] In the valve closed state shown

i n Fi g{o@0A0] t he Atabrddrglveihe ®hclBeiratosiabe @ ménitied 89 hedeinbeth8Zedubed €SPONSe to
the biasing force applied thereto by the spring 102, and so the flow of ink

o B ORISR A AT AR £ i Bl ki T .

supply o[?ﬂqretva \jquenijser 84 receives the reduced pressure of the ink supply port side at a
limited area only viz the opening 82. For this reason, due to the difference in size between
the pressure recetving arcas on the front and back surfaces of the valve member 84, a force
is exerted in a direction so as to compress the spring 102.  When the pressure at the ink
supply port side is reduced below a pressure set by the spring 102, the valve member 84 is
separated from the protruding portion 83‘ as shown in Fig. 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 valve
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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correspondi ngly reduced, so that the thus reduced pressure acts on the valve
menber 84 via the conmunication passage 87 and the fl ow passage 88.

[000119] In this enbodi nent, the back surface side of the valve nenber 84
-28 communi cating with the comuni cati on passage 87 faces a conpartnent 109
that is |ocated between the valve nenber 84 and the comruni cati on passage
87 and which conpartnent 109 is open for fluid conmunication to an exterior
only via the conmunication passage 87. That is, the conpartnent 109 serves
as the re erating conpartnment for  transmitting the pressure change
of the RRTELp PRSP 9, bl it SRV et vidh et el 188’ ° Go0150)
Accordingly, the back surface of the valve nenber 84 receives the reduced

pr essurlkackisurtare of the valysmenbsos4 viaitheankiaprevant thssupply e&inkfren staupitige t he ot her

(front) surface of the valve nenber 84 receives the reduced pressure of the

i Nk supdnyadpieith, @i die babbl@enttrin® ihedhareesrdiglh¥ad tan tehesippantved wida For this
reason, due to the difference in size between the pressure receiving areas

th - : : . f [ ted
on e B 0 g e ne et e ghet R py Rt = 1L

inadir

i nk  suppl ort side is reduced bel ow a pressure set by the spring 102, the
val ve ﬁggﬁéFggﬁSF§Km§8ﬁﬁ?aU§8“??onlthe.protruding portion 83 as shown in
Fig. 20B to open the opening 82, whereby the ink in the ink storing chanber
62 fl ovi®001Z]t he locaniast, amthe srsepd shregpavarionsl ink aerddgd, ek tagelves into the
recordi ng head. [000121) During this ink flow, since the ink flows only via
t he fromemberrdbachraedss GbwhheFigvabitk tietddvaph-Bdle 4@ aringfas it islt floubbl e
contained in the ink storing chanber 62 is sucked past the front surface

si de of, Lhe. ifikies aﬁsg%natmat e @#ﬁ};ﬁnﬂma& fhle 298 AHROGi W dffhd Niel Nk 1 ow

into the recording head ds it is. IS, since the back surface side of

the valyve ... 40, i.e. the region receiving the pressure of the ink supply port, in which case the

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

[000124] More specifically, Figs. 21A 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 mermber 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
209 passes through the through-hole 4] 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.

1000125} During this ink flow, if there is an air bubble B flowing-in from the
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menber 84 is constructed to fully-obstruct the closed space (known al so as
the pressure operating chanber) 109 to prevent high-speed ink flow fromthe
i nk chanber 62 through the comrunication passage 87, the air bubble is
unlikely to enter into the conmunication passage 87 and be di sposed by the
back surface side of the valve nenber 84, -29 [000122] Therefore, any
pressure change at the ink supply port side acts surely on the back surface
of the valve nenber 84 via the ink to prevent the supply of ink from
stopping. i,tion Ay @i ubh) . ing in t recor ding head can
be eas ?}1%7 u%%ﬁ%%\%‘gg % g‘ﬁ bu%é%%? H}%Popslr?%slgﬁ}?ecgg aﬁfé S‘é’gapﬁ"if ﬁoqiﬁt@?‘@g\;& di ng head
to forcibly discharge the ink therefro say, during a suction recovery
pr oces snenftgodd22 3 The wirbohble Bs entesing ‘@q@éhg%@li Séffaﬁceﬁég‘@%g@e?ﬁth%ﬁﬁ‘fc i nk
cartridge, in which the valve nenber 40 is fornmed as shown in Fig. 7 with
the t hiomdler Ml @. ¥he repbonvietddviag the peesiunk of themk apls por.201 kil dxparlspossi bility
that an air bubble will reach the back surface side of the valve nenber 40,
i.e. t ' J A (Wal'E t .40, Which case
the  proZuni @R haRg i b RBtRRIYE sl cral PR R P R d® The val ve
menber ., [,000124] More specifical Figs..21A and 21B,are sinplified
schenaf}?elcb”ggléd?a%ﬁ%n BPPOSERiE 1 BigX¢ i}%gﬂﬂﬁ g?E\HFre‘fbg@ﬁgpéWnggf? teture of a
conventional ink cartridge. These draw ngs respectively show a val ve cl osed
stat e sgrerding/ktiade open state. In a state in which the valve nenber 40
isolates the ink storing region 200 fromthe ink supply port 201 (Fig- 2
| A), wpeovlvkle prasdew ef die fidoehat the tiropgi-folpal tof 32 balve mestieic4lmuithe pressure
in the back surface region 203 of the valve nmenber 40 is correspondingly
reduce L% e; j : ' t he bi asing
for e o1 g BEplnaalg P Rion o Iek pfifrtile W 5 R IS remper 40
moves, (4 -LALAUAN: Ol Sottdy SERIO0aRS BliGeveRl § hoWewsRABIAIE hSuepar at ed

an e 1nk’s

fromthe protruding portion 2 the 1Tnk’in ori'ng region

S of the protruding portion 206 sealing the through-hole 41 of the valve member 40 Jarge

—

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.

1000127] 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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200 passes through the through-hole 41 and flows past the back surface
region 203 of the valve nenber 40 into the ink supply port 201. Reference
nuneral 208 designates a passing hole for comunicati on between the ink
storing region 200 and the val ve menber 40. [000125] During this ink flow,
if there is an air bubble B flowng-in fromthe _30 through-hole 41, the
air bubble is likely to stay in the back surface region 203 of the valve
menber 202. The air bubble B, entering into the back surface regi on 203 of

Supply BerboE0 IS ok Bspietie etk SO TRl e F o) EPBHERGR ), caluct i on

in the pressure caused in this region 203, and so the bubble nakes it ,

i npossi Bith theexirppeorly wiavhg craUmEResEen aosagsd 7t o Howspsrythe iveBlPrinaot r ecor di ng
head. [000126] In view of the fact that the through-hole 41 of the valve
menber AGiristedthdpeto os €mtedd, bortdyemple odsrshiakimnig Figy 22 Anr 208, the flows preferable to
formthe through-hole 41 of the valve nenber 40 in the protruding portion

42. Ho i te. d @y Rke S : ' portion
205 veal e Shio g CaRRHAaNoh QerTRAPINE BRI and (0 ink SEpul Bar MBS BCT ' Lo

d | b, it I i.f f th h- hol,e 41 db
et oot tamert aBOG OSBRI RT ot e bl SRR B R i¥hat There i 4

increased flow _resistance because the area of the protruding portion 206
and t hepassage ferdlvidcamipynication with dhe il aupplyrmoshing] keaprayided Wribaipisetiiieen t he

protrudi ng portion 206 and the val ve nenber 40 is correspondingly |arge.
[ 00012 7}perating @BinpAShent,aoahn dhengick surfdie regionsufnlie Vaieandnten sasersdtawn in Fi gs.
20A and 20B, since the opening 82 forned in the protruding portion 83 is

seal ed, 5 fhk HewiHishiC] TNhddifon, BRVeARN dfedrdbf L VA Repbelddtisval ve member

84 against the opening 82 closely. For this
shown in Fig. 22 A helps to insure any bubble passing through opening 85 will float upward
along the valve member to the top of the chamber and not be drawn into 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 vaive member 84 in a honzontal orientation,
[000130] In addition, taking, for instance, the embodiment shown in Fig, 4 as an
example, the differential pressure adjusting spring 22 is disposed on the back surface of the
valve member 20 and urges the valve member 20 so that the valve mt‘ambcr 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 beyond a plane P that is formed by
the undeformed valve body 20 itself in the protruding portion's absence, In this case, the

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

through the inherent elasticity of the valve member 20 itself.  This way, a biasing member,
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reason, the size of the protruding portion 83 can be nmade as snall 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 formed in the vicinity of the opening 82 between the valve nenber 84
and the protruding portion 83, to thereby reduce the fl ow passage

resi stance. [000128) In the aforenentioned enbodi nent, the back surface side
of the valve -31 nenber 84 is constructed to face and bl ock off the cl osed
space 109 that comunicates w th the exterior only via the conmunication
passage s8 askbaerrsg 221 tem terdvspatsedmwiths not  restricted thereto or thereby.

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

communi ¢@jgigm bet y\@t@ﬂlaiih%@rp@mﬁg;oag 200sh BeFaskMhrSHEMRhY cfifatiBRYE be
connected to one end of the cl osed space 109 behind the val ve nenber 84, and

flow . for fluid i cation with.the ink supoly. i b
or ovi dedSEan R pielenir SRERIRREROAER AL b Sk R RaRBREL S T ace

region of the valve nenber 84 serves as an ink flow passage. In addition,
the ver PI3ag sBiMgangenent of the valve menber 84 as shown in Fig. 22A hel ps
to insure any bubbl e passing through opening 85 will float upward along the
val ve mf®dgaB2} o t iAdthtwgh taé pebent olvemtbrarhanbein dedcribel witlavafierbnte oo apdki ng 82.

[ 000129] By formng an ink outflow passage 86' that communicates with the

DI €SS U" GartHRrRicAL b6 RERAHEIT b %o BRIEAR LI Rea AhY BrodBRentth sgnd that i s

perpendicular to the surface of the valve nenber 8 as shown in Fig. 22B,

per pendi cul ace of the valve member "84, n
nor i zontBr oA s PutREHI b8 bRk oEa e Mokled SfetBn el T Iagp R " D
mbodi t in Fig. 4 le, the diff tjal

2l ust | i semaigenier e dragkiibn IHeRsa e miHeR) GPr s ERPR momber 20

and urges the valve nenber 20 so that the valve nenber 20 is in elastic
encompasses a boundary area at which the ink storing member is connected to the

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

[000133] Fig. 24 shows an embodiment of a fluid flow controller or a liquid supply
device that positively employs the operation principle of the valve member as mentioned
above to supply ink to a recording head, while maintaining a negative pressure in the
passage 86 from which ink flows to the ink inkflow port 147 of the recording head. In
this embodiment, the region immediately upstream of the valve member 84 (that is, the
region corresponding to the ink storing chamber 62 of Figures 20A and 20B) is omitted,
and instead, a connection member, such as the hollow needie 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 mk
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 scaling film (not shown) that can be pieced by the
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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 11 may be relatively projected toward the val ve
menber 20 side beyond a plane P that is fornmed by the undeforned val ve body
20 itself in the protruding portion's absence, In this case, the valve
menber 20 can be maintained in elastic contact with the protruding portion
11 through the inherent elasticity of the valve nmenber 20 itself. This way,
a bi asi hejlovendsdie, 14032als the inkasntiiave perpd fhig o2der te arevind thii lspags efiinli t h. [ 000131]
Alternatively, the valve body 20 can be biased through the conbination of

i ts owndefiRionBidf@enagRmast 144 iRt drk'\di;IAlF@e@glfatds @A arnkldr BEGALAdapieifio a suitably
positioned biasing spring. [000132] t hough the present 1nvention has been

descr | bedomidiy SLELENGRH! B Bkl Dlcur@ALLL LAAE bAL GaN 116 dgtashap! v mount ed
to the réecording head, the present Invention is applicable to an ink tank
(an ink cartridge). of a type in which a regording head is fixed to an ink
stori ngh %éﬁﬁﬁ”%és@H%mPﬁ%ﬂFéﬂWVmFﬁmFﬁﬁELbase, the ink supply port

di scussed above enconpasses a boundary area at which the ink storing nenber
i's connE®0&EF]t o tTee poreamradithiginieaidn nedessanyi for the velve memberpd 4 fpprtion neans an
ink inflow port or portion of the recording head. [D00133] Fig. 24 shows an

enbodi NBiiscabsed abdvdl dinfhk oWveRB L @k ke &Ttan %de}fz&%ﬁ deWBpl ¥, thdeyiee that
positively enploys the operation principle ofthe valve nenber as nentioned

Sbove ! BnBARPLLL Pl 0 Buf AL P L TP BRI,
of {he recordlng 1oady, L. e STROO IR ind o £8) Sl MBS gy uPStream

146 is connected to the ink outflow port (the flow passage designated by reference numeral

~86) of the valve structure device 141, The ink container 142 can be mounted by inserting

the ink container 142 in the direction indicated by arrow A to supply ink to the recording

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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region corresponding to the ink storing chanber 62 of Figures 20A and 20B)
is omtted, and instead, a connection nenber, such as the holl ow needl e 140
shown in this enbodinment, 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 nenber. [000134] The ink container 142 is forned
at its lower portion with an ink outflow port 143 that is engageable in
liquid-tight fashion with the,hoIIOM/needIe 140, In the case of a new,
unusedodlnky tertziséthei4omRangdg “EHE fi | m (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

desi gnat es an annul ar packing adapted to be elastically contacted with the
outer circunference of the holl ow needl e 140. Reference nuneral 145

desi gnat es an at nosphere communi cation hole. [000135] The portions of this

i nvention necessary for the valve nmenber 84 to function as discussed above
can be provided in the formof an independent device, i.e. the valve
structure device 141. In this arrangenment, 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 ink contai ner 142 can be nounted 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 noving and withdraw ng the ink
container 142 in the opposite direction. [000136] In addition, the
operation and effect of the valve structure device 141 in this enbodi nent
is the sane as the aforenmenti oned enbodi nents, and therefore the val ve



structure device 141, when integrated with the ink container 142, functions
in the sane nmanner as the ink cartridge described above. [000137] Although
the ink container 142 is directly connected (nounted) to the connection
menber (the holl ow needle 140) in the enbodi nent nentioned above, the sane
effect can be obtained when the connection nenber is connected via a tube to
an i nk WHATISGLEAIMEDBDIISed in a main body of the recordi ng appar at us.

[ 000138] Although the present invention has been described and illustrated
in detail , itAning j@lrearlinguppatst aechgridile: t he sane is by way of illustration
and exanple only and is not to be taken by way of limtation, the spirit

and scope of jthe RERSHR hdv WRMMel pgrdefined -34 only by the terns of
t he acconpan?iﬂri:g cfal mé -3 MATII S CAIMED IS 1. An ink jet recording

apparatus, conprising: .a print. head unit. havi an ink inflow port: an ink
cont ai ner hawRAf %ﬂ?t‘gﬂ?@lﬁi"gﬁg %ngﬂr W%IB‘EBPRP?%BW: a flow controller,
conprising; a housing having a floor having an inner side and an outer side,
an inlet opeﬁiﬂf@”?@ﬂttquéf’fcpmflsmﬁhni ng between the inner and outer sides a
perineter wall extending frominner side of the floor, a projection

ext endi ng fr arhoukieg havieg adlode hafing heinnkt ©ide and freowpergiidest i on havi ng an out | et
t heret hough, and a grove fornmed in the outer side that is in fluid

communi cat i oRnWhlkhofRaing ihfig Netretin@Ag bétheh the ihitrlaBWoRRF bidefa pErViBEter
contacting the perineter wall, an elastic nmenber di sposed between the cover

and the wﬂp&':[erﬁh%efr(g}ﬁ ihf2E s APhe ﬂ’%‘i’, a projection extending from the inner side of the

floor, the projection having an outlet therethough, and a grove formed in the outer side that is
in fluid communication with both the outer and the ink inflow 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
memebr applying force to the elastic member to press the elastic member toward the
projection; and
a connecting member connecting the ink supply port in fluid communication with said inlet
opening

wherein ink can flow through the connecting member to the print head unit via the

flow controller.

2. An ink jet recording apparatus according to claim 1, wherein the elastic

member includes a flat portion that obstructs the opening portion.

3. An ink jet recording apparatus according to claim 1, wherein the elastic
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an urging nenber |ocated between the cover and the elastic nenber, the
urging nenebr applying force to the elastic nenber to press the elastic
menber toward the projection; and a connecting nenber connecting the ink
supply port in fluid conmunication with said inlet opening wherein ink can
flow t hrough the connecting nenber to the print head unit via the flow
cont r ol nemberZnclAdes ankedige portaahatiinheld ppplacd bsa aeeerding to claim 1, wherein
the elastic nenber includes a flat portion that obstructs the opening
portion. 3. An ink jet recording apparatus according to claim1l, wherein the
el astic 36 nenber includes an edge portion that is held in place by a
cover. 4. An,ink et yecording a tus cording .o .claiml erein the
el astic men%er s‘égél}ﬂa]teg%cglid%% %Iﬁg%%%eaﬁf%rgl ég?tg!aé lmgﬁregrhgaeeeilag}ﬁ?i c menber
experiences a pressyure .that is greater tl{;aq a. pressure exerted on the

el asti Cmﬁggﬁeﬁep?ratgﬁ 19y the OPERRE PRrtoReVieAkh G ¢laTticgReMBH SHBEHENCES 2 PIFSUK | et
recordi ng apparatus according to claiml, wherein the elastic nenber

separ at st i§ goater Henopassuts poried on therdastic menibek jusb by Serigkhmn the inhstormgast i c
menber establishes a pressure difference |arger than a predeterm ned

pr essur ghagibkf.erence relative to the ink in the ink storage chanber due to
i nk consunption by the ink-jet recording apparatus. 6. An ink jet recording
apparatus according to claim1l, wherein the elastic mnenber separates from
the opening portion as a result of a pressure difference between said ink
fg? ' ?gg O?g?%er hg g 'in aj'e%i relcgrlainsguepp%layau%oarctcorgyn?g tg)%lalirpllﬁ,% Ql‘se'iIMele arétig y the ink

member separates from the opening portion when the ink downstream of the elastic member

establishes a pressure difference larger than a predetermined pressure difference relative to

the ink in the ink storage chamber due to ink consumption by the ink-jet recording apparatus.

6. An ink jet recording apparatus according to claim 1, wherein the elastic
member separates from the opening portion as a result of a pressure difference between said
ink storage chamber and said ink supply port due to ink consumption by the ink jet recording

head.

7. An ink jet recording apparatus according to claim 1, wherein the opening

portion is part of a projection.

8. An ink jet recording apparatus according to claim 1, wherein the elastic
member is deformed so that the elastic member presses against the opening portion to prevent
the elastic member from separating from the opening portion under pressure exerted just by

the ink in the ink storage chamber.
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7. An ink jet recording apparatus according to claiml1, wherein the opening
portion is part of a projection. 8. An ink jet recording apparatus according
to claim1, wherein the elastic nenber is deforned so that the elastic
menber presses agai nst the opening portion to prevent the elastic nenber
from separating fromthe opening portion under pressure exerted just by the
ink in the i%k stAnagejetteantitng aipiraus abpording tp etaimelc evhdiaiy thempaniag us
according to claim1l, wherein the opening portion faces a center of the

el ast i cparanbeices 4 BentdvfithKelpic h@abérdi ng apparatus according to claim 1,
wherein the communicating portion is offset fromthe through hole in a
first direction. 11. An ink jet recordi ng apparatus according to claim1l,
wherein the recording apparatus has plural said ink cartridges. 12. An ink

j et recording, apparat,us, according to claim1, conmprisiing. .an ink supply
needl e for stppl y‘lgﬂénl?ﬁkretc?)rdt‘rf’ﬁaal%lafaﬁfs 8%@%&???" rd %lnhwecartri dge for
det achabl e nounting to the_ ink supply needle. 13. An ink jet recording
appar at SRNABRISHEIZRYTHRN i§|odfsHs from thedrqigh hokeinadisidireson.appar at us has pl ur al
said ink cartridges. 14. An ink jet recording apparatus according to any of
clainms 12 and 13, wherein the connection nmenber is connected via a tube to
the ink cartridge. 15. An ink jet recording apparatus according to claim1,

wherein the gpnneghii@jet MREREKg dppatatitictOinpae dlem 13&herein the recording

apparatus has plural said ink cartridges.
12. Anink jet recording apparatus according to claim 1, comprising:
an ink supply needle for supplying ink to the print head unit; and

an ink cartridge for detachable mounting to the ink supply needle.

13, Anink jet recording apparatus according to claim 12, wherein the recording

apparatus has plural said ink cartridges.

14.  Anink jet recording apparatus according to any of claims 12 and 13, wherein

the connection member is connected via a tube to the ink cartridge.

15.  Anink jet recording apparatus according to claim 1, wherein the connection

member is a hollow needle.
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