DESCRI PTI ON | NK CARTRI DGE Technical Field This invention relates to an ink
cartridge and an 5 inkjet recording apparatus equi pped with the ink
cartridge. Background Art An ink cartridge is typically |oaded into an
inkjet recording apparatus by nmounting the ink cartridge into the inkjet
recordi ng apparatus. A rubber stopper is attached to 10 the ink cartridge
and prevents air, ink or any other material fromentering or exiting the
ink cartridge. The inkjet recording apparatus includes a hollow needl e
with an acumnate tip. Wen the ink cartridge is pushed and | oaded into
the inkjet recording apparatus, tpEsdrigmwmeedl e 15 penetrates the stopper
plug so that an inside of the ink cartridge is in comrunication with the
hoIIom1né§Hl@ARﬁRIBGEer to supply ink to the inkjet recordi ng apparatus.
However hF acu f tip of the hollow needle is fornmed wth the
acumi nat B¢ Blﬁ? ®fdg toward the user. It is 20 thus necessary to enploy

safety neasures Tﬂ&%n¥%véﬁ£fgfvfgiatésu er d Oﬂhko%ﬁngg?gggéﬂ(ﬂ exanpl e,

Japanese Unexam ned Patent Application ubl 1 cation

an i mkj eink¢6or desgrdapgaspptisat8seqyiipppddwit bhatpe ol gt Eont deygee t hat
protects 25 the user fromthe holl ow needl e when the hollow needle is
exposed. BFakgpeerdchren device has a protection plate installed between

t he hoIIOM/needI and a side . mhlch t he nk car%rld e is inse ted in
order to cover t Ho™ &if Mhen B Het i hk g t9 53R ohEdSt a | ock
of the

recording apparatus by mountlng the ink cartridge into the

inkjet recording apparatus. LA rubber stopper is attached to

10 the 1ink cartridge and prevents air, 1ink oxr any other

material from entering or exiting the ink cartridge. The

inkjet recording apparatus includes a hollow needle with an

acuminate tip. When the ink cartridge is pushed and loaded

into the inkjet recording apparatus, the hollow needle

15 penetrates the stopper plug sc that an inside of the ink

cartridge is in communication with the hollow needle in

order to supply ink to the inkjet recording apparatus.

However, the acuminate tip of the hecllow needle is formed

with the acuminate tip projecting toward the user. It is

20 thus necessary to employ safety measures in order to prevent
a user from touching the tip.

In Japanese Unexamined Patent Application

Publication H3-197052, for example, an inkjet recording

apparatus 1ls equipped with a protection device that protects

25 the user from the hollow needle when the hollow needle is

exposed. The protection device has a protection plate

installed between the hollow needle and a side in which the

ink cartridge is inserted in order to cover the hollow




protection plate when the protection plate is in a shielding positionis
rel eased and the hollow needle is exposed. Furthernore, the hollow needle
penetrates the stopper plug 5 and the ink cartridge s thus |oaded in the
i nkj et recording apparatus. Furthernorpe, when the ink cartridge is
removed, the protection plate is placed in the shielding position by a
tw sted coil spring and held at that position by a |lock conponent. Thus,
the protection plate shields the user from 10 touching the holl ow needl e.
As disclosed in Japanese Unexam ned Patent Application No. 2001-113723,

there al speeBXkst intearhei dags chhatiggevent idkgddonl aalding,£reqet he
cartridges when the cartridges are renbved frominkjet recordi ng devices.
Such 15 prmktesttirindgéstar hpnovhdegrwitelrtdon pkatkadbeint hashdedrdeag i nk

an ink supply,port, that exterpally supplies_ink stored in the ink chanber,
and an iHQSQ%FBQnCéSCh%%%%ﬁsg%rﬁ%ﬁib@EﬁeeHo%%@WirR?%%%%béﬁ aRdPPEEd; nk

v chdl | i d
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cylindric packing i s I nser

is urgedaby aneonpkessr@RiSBEi AG kAuad 1dkbee! Hantekashigak! yeeonbaghi ng the
cylindrical packing in order to obstruct the ink flow path, and thé val ve
unit prepeatstiugk f Fomtheakiong,f mdvant Hene nknlchaaberidgdei s ThemdSednk

cartridgg is structyred such that, when attached to_an inkjet recording
devi ce, 4GRS RROSGOIYInES@tE pendt1afed thetheyphhalitar Baskkhgnaky

onar d t fe SIS enanber e Rs One G B it S P herasy ey i h avaEr to
component. Thus, the protection plate shields the user from
10 touching the hollow needle.
As disclosed in Japanese  Unexamined  Patent
Application No. 2001-113723, there also exist ink cartridges
that prevent ink from leaking from the cartridges when the
cartridges are removed from inkjet recording devices. Such
15 ink cartridges are provided with an ink chamber that stores
ink, an ink supply port that externally supplies ink stored
in " the ink chamber, and an ink guidance chamber feormed
between the ink chamber and the ink supply port.
The ink guidance chamber houses a valve unit, and a
20  cylindrical packing is inserted into the ink supply port.
The wvalve unit is urged by a compression spring in a
direction elastically contacting the cylindrical packing in
order to obstruct the ink flow path, and the wvalve unit
prevents ink from leaking from the ink chamber side. The
25 ink cartridge 1s structured such that, when attached to an
inkjet recording device, an ink supply needle penetrates the
cylindrical packing and opposes the urging force of the

compression spring to press the valve unit toward the ink




supply ink. There also exist ink cartridges, for exanple, in Japanese
Lai d- Qpen Patent Application No. 9-20018, in which 5 the color of ink
stored in the ink cartridge i's easily recogni zed. Such ink cartridges

i ncl ude contai ner bodies including pogous materials into which ink is
absorbed, and cover nenbers that cover top openings of the containers.

The cover nenbers are formed of materials that are the sane 10 color as the
i nk absorbed by the porous nmaterials. Therefore, even when ink cartridges
of multiple colors are installed, because installation can be perforned by

recogni zipgmbhe colgr of rcames, @gg?r gisOftﬁél% iS?!érﬁngar G d&géer toent ed

m sinstallation of ink cartridges fferent 1 ol ors can be prev

I n addi t Bappliyniakder to recognize the color of the ink in the ink
cartridge, ink cartridges formed fromtransparent or sem -transparent
materials are alS@HhodhSOTIHE S tal d8kexdastt rifdgasar t EPdgesamoie .exafpl e, in

id- |i ion 11-58775, jch d [
or ooebal RCAAE be SR PP EET M 1 o bt L e S1F 410 eher U bl | PR, “FREP) nk

processi ng een perrorne

cartrg dgenks ddcdrded Wihhi st rfackagi fige bady andrthegpackagi pgshegy is
held in a pressure- reduced state. The packaging body iS held in a pressure
25 reducedcstiatieedn orghkerht anguppaessiddes déhefindeatd@nt afndihebodeaer at ed

ink while tEe iink cartridge is transported, The inside of the ink cartridge
is al so dPFiLHEIRY] MOG Mo HRES by anpar Fhirhn W |15 ek peEPeRhe 8WB spaces

4 diVidegoggrtm%ﬂﬁgﬁgtkBQEM%AVePn%O%p%%%Afhégegfa%jﬁg Eg%tainers.

The cover members are formed of materials that are the same

10 color as the ink absorbed by the porous materials.

Therefore, even when ink cartridges of multiple colors are

installed, because installation can be performed by

recognizing the color of cover members of those ink

cartridges, misinstallation of ink cartridges of different

15 coleors can be prevented. In addition, in order to recognize

the color of the ink in the ink cartridge, ink cartridges

foermed from transparent or semi-transparent materials are

alsc known.

There also exist ink cartridges, for example, in

20  Japanese Lalid-Open Patent Application 11-58775, to which a

deaerating processing has been performed in order to store

deaerated ink. The 1ink cartridge is included within a

packaging body and the packaging body is held in a pressure-

reduced state. The packaging body is held in a pressure-

25 reduced state in order to suppress the deterioration of the
deaerated ink while the ink cartridge is transported.

The inside of the ink cartridge is also divided

into two spaces by a partition wall. Within the twoc spaces




supply chanber that tenporarily stores ink that is supplied froman ink
supply hole, and another space is used as an ink chanber that is filled by
a porous nenber that can store ink. 5 In order to store a | arge anount of
ink, the ink chanber requires nore space than the ink supply chanber.
Because of this, the partition wall is arranged at a position that is
significantly closer to an opposite end wall of the ink supply chanber. 10
Di scl osure of the Invention In the ink cartridge in Japanese Unexan ned
Patent Application No. 2001-113723, for exanple, where the | eakage of ink

i enCeRigdaas SESGH DAL ADO Ry LISLE, | Bnl! B0R0.T (SHId Sl NV ELYS Uit

whi ch opens an truc en and "a conpressi on sSpring
whi ch ur gegplibe chalberunidat thisora links @at Sancek chaabet si supgguised in
order to attach the valve unit. Furthernore, the conpression spring nust
be formédoebeénkt bapipalk Sopplyapdr enatdetrhepiank dhanberd. a¥hen dhkucture
for forniB% %n'inﬁ flow path thgs becones co ex. ﬁo Because t he, val ve
uni t and tREPESNHFESsGn %B#ﬁﬂg dr 8 PRELCHENBEREChi-AethE2PnREGEFdaREe
changr, thhe, Afdachgenl o el at hpgebecpies LT Loyl tod Pkl BeahpELher
manufacturing steps. Consequently, high manufactufing costs are required
t o produgeqihgeisnkogar shiadge thdh A tinkhalupplya Gembessi Bacapsengfmade
fromnetal is used. Wien recycling, a metal conpression spring cannot be
di scar de@hfigetther Bdithitinn i wkltaker pdgenghidclat o2 ponstiert edatrém resin

material s, Thus, when disposing of 5 an ink cartridge, it is first
necessar§198lgﬁ§g§§§¥bl%f$% r Lo an opposite end %ﬁﬂj_ of  the ink

supply chamber.

10 Disclosure of the Invention

In the ink cartridge in Japanese Unexamined Patent

Application No. 2001-113723, for example, where the leakage
of ink is prevented as described above, there is provided a
switching wvalve unit which opens and cobstructs the ink flow

15 path and a compression spring which urges the valve unit.
Thus, an ink guidance chamber is reqguired in order to attach
-the valve unit. Furthermore, the compression spring must be
formed between the ink supply port and the ink chamber. The
structure for forming an ink flow path thus becomes complex.

20 Because the wvalve unit and the compression spring are
attached within the ink guidance chamber, the attachment
operation becomes difficult, requiring further manufacturing
steps. Consequently, high manufacturing costs are required
to produce the ink cartridge.

25 Additionally, a cocmpression spring made from metal
is used. When recycling, a metal compression spring cannot
be discarded together with the ink cartridge which is

constructed from resin materials. Thus, when disposing of




ink cartridge and renove the conpression spring. As a result, the use of a
nmetal conpression spring entails problens in that tle conplexity of

di scarding an ink 5 cartridge is increased, and disposal costs al so becone
high. The present invention allows, agong other things, a reduction in
manuf acturing costs and a reduction in disposal costs. In exenplary

enbodi nents, an ink cartridge includes 10 an ink chanber; a comrunication
chanber that is capable of comunicating with the ink chanber; a val ve that
is novable; a support disposed within the comrunication chanber, the

cupbort LOCLUY g, yelowe Spat and 30, oneniag Spast g &, Boli o of o e

val ve at an approxi ma y central porti

adj acent iha therval dge atardh @¥heke PEREPhESNRIsd NG, ORGNIRG,. andsansurgi ng
device that extends fromthe valve seat, the urging device directly

cont act i Agsufhe vhhee ape wHi y tmetadal wercowasrsd orhe spaling seatailmherein
t he val ve sgﬁarates frﬁggthe val ve seat when a _20 predetermned force is

appl i ed PO°PhE™Val v8 a FhetgﬁppSPPPléﬁétﬁheoérgﬂﬁécéégﬂﬁé_a?@ f bffed as a
one- i eCe.grbEke L0 $XEHRLALY CARAdLIRELS, 18 KaLYe dEuT GE LAE Hﬁgﬁ.a
vable: an ~“The“on

valve that iIs a ohe-plece support €- pIréece support

includes a val ve 9eatomd ddh N peit Neh exXposkdg 2hodg bethem ehihhe, val ve at
an approximately central portion, wherein the valve seat is adjacent to

t he val vEegduchhcpuiar mapefppheyngf colésopedi agredndtannuiygi dgsgesete t hat
extends fromthe valve seat, the urging device directly contacting 6 the
val ve and ﬁgarng the valve toward the val ve seat,

In exemplary embodiments, an ink cartridge includes

10 an ink chamber; a communication chamber that is capable of

communicating with the ink chamber; a valve that is movable:

a support disposed within the communication chamber, the

support including a valve seat and an opening exposing a

bottom of the wvalve at an approximately central portion,

15 whérein the valve seat is adjacent to the valve at an outer

periphery of the opening; and an urging device that extends

from the valve seat, the urging device directly contacting

the wvalve and urging the valve toward the wvalve seat,

wherein the valve separates from the valve seat when a

20 predetermined force is applied to the wvalve and the support
and the urging device are formed as a one-piece member.

In exemplary embodiments, a valve device includes a
valve that is movable; and a one-piece support. The one-
piece support includes a valve seat with an opening exposing

25 ~a bottom of the valve at an approximately central portion,
wherein the valve seat i1s adjacent to the valve at an outer
periphery of the opening, and an urging device that extends

from the valve seat, the urging device directly contacting




wherein the val ve separates fromthe valve seat when a predeterm ned force
is applied to the'valve. In exenplary enbodi nents, amink cartridge
includes 5 an ink chanber that can store ink; a communication chanber

with a first opening that communicatesgwi th the ink chanber and a second
openi ng that can receive an extract conponent; a valve that is positioned
between the first opening and the second opening; and a support that
supports a bottom surface 10 of the valve and urges a top surface of the
val ve toward the second opening. In exenplary enbodi nents, a method of

suppl yingnbkya{bOm Ay | M Gald 1 dge yhihed Valyes! Nate | SoTRUADLE, 2

support that includes a v seat’ and an opéni ng exposi ng a 15 bot'f om of

t he val vehatrean aipips oxidiaice! pepantirak porémonrhM t haltbe yadve weal adj acent
the valve at an outer periphery of the opening, and an urging device that
ext ends Prefetremivgdyéoseat iwi epprilRedutg fedevlye-directly contacting the
val ve and urging.the valve toward the val ve seat, wherein 20.th upport
and the urging d _&gﬁﬂg;%?ﬁrﬁﬂpgil@?%m%tp?%cénknﬁﬁﬁgF}ggﬁcFaﬁggaﬁgving an
extragt gaNMEeReNn & CORL ACELanWgkh Lhe }tgnggﬁmﬁﬁ§c¥@£¥§;cﬁgﬂb@?ply'ng
a predetermned force to the valve such that the val ve noves away fromthe
val ve seatitand &itregx afpdriienqurigiatg cenbeti ddexeswotihwandl ynk2sheebati ve to

a bottom of the urging menber. Brief Description of Draw ngs Various
exenpl ar pRenBodaremcs Afening Haht¢un WEelvpeatessiirbed camgenrantiwith
rEferean %gl%getkgklgéjB%sitEE%%Ee%étWQ%%e%ﬁé first opening and the
second opening; and a support that supports a bottom surface
10 of the valve and urges a top surface of the valve toward the
second cpening.
In exemplary embcdiments, a method of supplying ink
from an ink cartridge with a wvalve that is movable, a
support that includes a valve seat and an opening exposing a
15 Dbottom of the valve at an approximately central portion with
the valve seat adjacent the valve at an outer periphery of
the opening, and an urging device that extends from the
valve seat with the urging device directly contacting the
valve and urging the valve toward the valve seat, wherein
20 the support and the urging.device are formed as a one-piece
‘member, includes moving an extract component into contact
with the bottom of the wvalve; and applying a predetermined
force to the wvalve such that the wvalve moves away from the
valve seat and a top of the urging member flexes outwardly
25 relative to a bottom of the urging member.
Brief Description of Drawings

Various exemplary embodiments of the invention will

be described 1in detail with reference to the following




FIG 1 is a schematic diagramof an exenplary ink cartridge according to
the present invention and an exenplary inkjet recording apparatus
according to the 5 present invention on which the ink cartridge is nounted;
FIG 2 is a sectional diagram show ng tthe structure of an exenplary ink
cartridge according to the present invention before the ink cartridge is

| oaded into an inkjet recording apparatus; 10 FIG 3 is an oblique
perspective view of an exenplary val ve nenber according to the present
invention; FIG 4 is an oblique perspective viewof a tip part of an
exenpl ar ¥ihokeaxt aet-ctiube according to the present invention; 15 FIG 5A
is a sectional view of an exenplary ink extract tube according to the
present inventioirlef ol eithe scikerextiactiibgbementferam | atemplguoy dénpat h and
contacts an_ exenplary valve nmenber according to the present invention;

FIG 5B FETETEAEEs- ST AE ewrdf BRCex@HFISEYF | ik VI 163 r o229t uBB

accordin pr el i cont I n val ve nber
accordingx%gpgﬁgyprgzgﬁ%tinvenc#%ﬁjxgndﬁ%%gﬁgﬂﬁgth%égg?%gﬁ%e ér Fggard an
i nk chanbeezehkGBnveA:-i6B aRdwbECcar @ hsl de kvicews rdepkcCtisngouhdplyre of a
filmmenber by an exenplary val ve nmenber 25 according to the present

i nvention, and FIXES:. 6D, 16 anecbloast dopgvevwshowingspbadshgutbuEREGS. 6A,

6B and 6C_ respectively; Fl 7 is a sectional diagram show ng the
structur8tg oF & Br y"ink CREFE9Ge AEEBFERY t?PtiF?eprggéﬁFnt

invention before the ink cartridge is loaded intc an inkjet
recording apparatus;

10 FIG. 3 1is an oblique perspective view of an
exemplary valve member according to the present invention;

FIG. 4 is an oblique perspective view of a tip part
of an exemplary ink extract tube according to the present
invention;

15 FIG. 5A is a sectional view of an exemplary ink
extract tube according to the present invention before the
ink extract tube enters into a guide path and contacts an

exemplary valve member according to the present invention;
FIG. 5B is a cross-section view of an exemplary ink

20 extract tube according to the present invention contacting
an exemplary valve member according to the present invention
and pushing the valve member toward an ink chamber;

FIGS. ©6A, 6B and 6C are side views depicting
rupture of a film member by an exemplary valve member

25 according to the present invention, and FIGS. 6D, 6E and 6F
are top views corresponding to FIGS. 6A, 6B and 6C,
respectively;

FIG. 7 is a sectional diagram showing the structure




invention before the ink cartridge is |oaded into an inkjet recording
apparatus; FIGS. 8A-8E depict an exenplary valve nenber 5 according to the
present invention: FIG 8Ais a plan view, FIG 8Bis a side view, FIG 8C
is a sectional viewtaken along a ling I-1 line of FIG 8A FIG 8Dis a
sectional viewtaken along aline Il-1l of FIG 8A and FIG 8E is a
bottomview, 10 FIGS. 9A and 9B depict an exenplary val ve nenber according
to the present invention: FIG 9Ais a plan view and FIG 9B is a side
view, FIG 10 is a sectional view of a holding nmenber of an exenplary

val ve meaber ACCAIiNE. P e PLesett aglS Louspuing: &0 & pligeaed 118
are sectional views of & exenpl ary |r?k cartridge accordi ng Fo the present
. inventiodnvehk@GonlbAfder airs: airst at®ripridge t 0s i bsdaaédathoa and ikkGet11B
depicts a state after installation; FIGS 12A-12C depict the val ve nenber
of FIGS. TeEARTJARE EPB2rRF@S/12A is a plan view, FIG 12Bis a sectional

view and FIG 12GJs,a b E@?\ Videwi FIG_13 is a ectionai di a ral show ng
the structure of "ar ‘exenpl ary 1K Egrtﬁndgee%%?:% adIfBﬁg 3 Vfe 25 E]%sent

invery i ogcbefaragt ke idie Gafddddoe dvehopded it 0 R 1Lnkj ghaheqedi ng

apparatus; FIG 19.14A is a perspective view of an exenplary ink cartridge

accordi ngIto tdEe ¥ esestidenwerdv ,onff&onBanigppersctional view taken
along a line I-I line of FIG. 8A, FIG. 8D is a sectional
view taken along a line II-II of FIG. BA and FIG. 8E is a
bottom view;

10 FIGS. 9A and 9B depict an exemplary valve member
according to the present invention: FIG. 9A is a plan view
and FIG. 9B is a side view;

FIG. 10 is a sectional view of a holding member of
an exemplary valve member according to the present

15 invention:

FIGS. 11A and 11B are sectional views of an
exemplary ink cartridge according to the present invention:
FIG. 11A depicts a state prior to installation and FIG. 11B
depicts a state after installation:

20 FIGS. 12A-12C depict the wvalve member of FIGS. 11A
and 118: FIG. 12A is a plan view, FIG. 12B is a sectionzal
view and FIG. 12C is a bottom view;

FIG. 13 is a sectional diagram showing the
structure of an exemplary ink cartridge according to the

25 present invention before the ink cartridge is loaded into an
inkjet recording apparatus;

FIG. 14A is a perspective view of an exemplary ink

cartridge according to the present invention from an upper




direction; FIG 14B is a perspective view of an exenplary ink cartridge
according to the preséent invention froma lower direction; 5 FIG 15 is a
sectional view taken along a line Ill- 11l of FIG 14B; FIG 16 is a
sectional view of the ink chanber of kI G 15 during a state when the ink
cartridge is packaged; FIG 17 is a sectional view taken along a line |IV-
10 IV of FIG 15; FIG 18 is a sectional diagramof an exenplary ink
cartridge according to the present invention; FIG 19A is an enl arged

di agram show ng an inner wall surface of an exenplary ink cartridge
according;ta the .15 present invention; FIG 19B is an enlarged
cross-sectional gfagranl showing part Din FIG 18; and FIGS. 20A-20D are
di agrans showi ng m@Er.j OLSB €% eaplamspdiciRersSiwiggrooves ageapdhng takxt he
present 20 invention. Best Mdde for Carrying Qut the Invention FIG 1 is a
schemat i €a¥ic&awdgRovE FpP Bhlndk toc gt | Bgesdnbicéovenigono mendodoment of
this invention.and an inkjet recording apparatus 2 to which the ink
cartri dg&tf®55%bunts. The ink cartridge 1 is formed so as to be

detachabl e with regpectstostheshnki ghaiecoLdi pgLapPan ahys 21 ihhat irs
provided with a recording head 7 which ejects 1nk |I. 10
IIT of FIG. 14B;
FIG. 16 is a sectional view of the ink chamber of
FIG. 15 during a state when the ink cartridge is packaged;
FIG. 17 is a sectional view taken along a line IV-
10 IV of FIG. 15;
FIG. 18 is a sectional diagram of an exemplary ink
cartridge according to the present invention:;
FIG. 19A is an enlarged diagram showing an inner
wall surface of an exemplary ink cartridge according to the
15 ©present invention;
FIG. 19B 1is an enlarged cross-sectional diagram
showing part D in FIG. 18; and
FIGS. 20A-20D are diagrams showing various
exemplary dispersing grooves accoerding to the present
20 invention.
Bast Mode for Carrying Out the Invention
FIG. 1 is a schematic view showing an ink
cartridge 1 according to an embodiment of this invention and
an inkjet recording apparatus 2 to which the ink cartridge 1
25 mounts.
The 1ink cartridge 1 1s formed so as to be
detachable with respect to the inkjet recording apparatus 2

that is provided with a recording head 7 which ejects ink I.




The ink cartridge 1 stores the ink | to be supplied to the recording head
7. One of a plurality-of ink colors, such as cyan, magenta, yellow bl ack
or the like, is filled in the ink cartridge 1 as ink I, and a plurality of
ink 5 cartridges 1 that are filled withpdifferent ink colors are nounted
to the inkjet recording apparatus 2. Color printing is thus nade possible.
The inkjet recording apparatus 2 is provided with a nounting part 3 which
detachably nmounts the ink cartridge 1, 10 a tank 5 which stores the ink
supplied fromthe ink cartridge 1 via an ink supply tube 4, the recording

head 7 L.C ' I Nk, | d.in t a to i n er 6, a
carri age)flglei En\?ﬂ%ﬁ?é]ﬁ?c‘{%n %ééﬁ%ﬁt ﬁiéertelg%r gi nq;gJ eefas I%gg{r%é rrg%npgg and
whi ch i sreevabliag RebWo7l.i neae 45 di pecthonsy arcanki ageoshaf kudnwhkch is a
gui de by which the carriage 8 noves in the two linear directions, a

t r anspor Evamechagiesinal 0 vslilow t rdespor ter thiee rktioe di by papeed6inanbea

purge device 11. The nmounting part. 3 i s conposed of a base part 3a 20 that
i s sandw-Bled RFEiFYe! paPf 3b-Whith | €%6et dn BéER2L4fEdes t hBXbase

part 3a. Aok Lawei K (B aEL g1 408 12 ¢ O @RL S hey hRkGd SEor adei n the

ink cartridge 17and a holl ow outside air 1ntake tu i ntroduces out si de
air to tbentsl earthiedgekletrThedordiext pgdngdsulze 120a8e bhRendifhg 25
intake tube 13 are exanples of extract conponents. The ink supply tube 4 is
connect edswithkisonedengossiitbdeef the ink extracting tube 12, and the ink

[ 2 i nected to the tank 5 via . the ink s .y tube 4.
iitractlng tUbeT%_ i S .conne ( V| a, i 'de3p3i¥h g

e 1lnkjet recording apparatus 1s provi
mounting part 3 which detachably mounts the ink cartridge 1,
10 a tank 5 which stores the ink I supplied from the ink
cartridge 1 via an ink supply tube 4, the recording head 7
which emits the ink I stored in the tank 5 to recording
paper 6, a carriage 8 in which the tank 5 and the recording
head 7 are mounted and which is movable in two linear
15 directions, a carriage shaft 9 which is a guide by which the
carriage 8 moves in the two linear directions, a transport
mechanism 10 which transports the recording paper 6, and a
purge device 11.

The mounting part 3 1is composed of a base part 3a
20 that i1s sandwiched by a guide part 3b which is set on both
sides of the base part 3a. A hollow ink extracting tube 12
extracts the 1ink I stored in the ink cartridge 1 and a
hollow outside air intake tube 13 introduces outside air to
the ink cartridge 1. The ink extracting tube 12 and the air

25 intake tube 13 are examples of extract components,
The ink supply tube 4 is connected with one end

side of the ink extracting tube 12, and the ink extracting

‘tube 12 is connected to the tank 5 via the ink supply tube 4.




The outside air intake tube 15 is connected to one end side of the air
intake tube 13, and the outside air intake tube 13 is connected to outside
air via the outside air intake tube 15. 5 The ink cartridge 1 is nounted
froma direction (arrow X direction) perpendicular to the nounting part 3.
At this time, the ink extracting tube 12 and the air intake tube 13
contact a valve nenber 32 (see FIG 2) of the respective valve devices 18,
19 which is provided inside of 10 the ink cartridge 1, push the respective
val ve nenbers 32 up toward an ink chanber 16, and communicate with the

i nsi de ofyel Blorchauber: (6.0 unald ts of s nozzl e hol es, ai e PLYT dedei n the

recordi ng he 7 on a surface to be opposite the recording paper 6. By

driving af ath#at®ir camesed efubpi azgel aghri €nhel efeidisie t B@ - nknkagkored in
the tank 5 is emtted fromthe nozzle holes to the recording paper 6.

Furt her nbpee ilf als r eeprgichgdoped atiudisiids aginaltie peheorawsidecsiding is
per f or med ﬁngo %h% rggording paper 6 as the carriage 8, 20 which nounts the
recordinén 848 77 Roves back and forth. Furthernore, the recordi ng head 7

is arganged abovernd he goudting: part:3.; A peggtine Pf&ﬁSlgedggaelﬁieﬁessure)

tq3
is thus given to the ink I wthin t%e nozgﬁe hol es due to t pressure
head di f flearenee beiiwert tdie) | pkreoantiiicidgarl furhed mdmntihg heampusti ng
part 3 and the nozzle holes. A purge device 11 is outside the recording
area andftathRafgdéd™so ddiq dFracextrchivedrdiley heasnd. tiraeapar gatadevi ce 11

I's provided with a purge cap Ll which covers 3.2 rrg. 2) of the
respective valve devices 18, 19 which is provided inside of
10 the ink cartridge 1, push the respective valve members 32 up
toward an ink chamber 16, and communicate with the inside of
ink chamber 16.
A plurality of nozzle holes are provided in the
recording head 7 on a surface to be opposite the recording
15 paper 6. By driving an actuator composed of piezoelectric
elements, the ink I stored in the tank 5 is emitted from the
nozzle holes to the recording paper 6. Furthermcore, if a
recording operation 1s actually performed, recording is
performed onto the recording paper 6 as the carriage 8,
20  which mounts the recording head 7, moves back and forth.
Furthermore, the recording head 7 is arranged above
the mounting part 3. A negative pressure (back pressure) is
thus given to the ink I within the nozzle holes due to the
pressure head difference between the ink cartridge 1 mounted
25 in the mounting part 3 and the nozzle holes.
A purge device 11 is outside the recordiﬁg arsa and
arranged so as to face the recording head 7. The purge

device 11 is provided with a purge cap 1lla which covers a




nozzl e hole formati on surface of the recording head 7, a waste ink tube
11b which conmunicates with the purge cap |la, and a punp 1llc which
intakes ink fromthe nozzle holes via the waste inkitube Ilb. 5 Wen the
purge processing is performed, the canpkiage 8 is noved to a purge
processi ng executing position, and the nozzle hole formation surface of
the recording head 7 is covered by the purge cap lla. In this state, by
driving the punp Ilc, poor ink that includes bubbles, dust 10 or the |ike
remai ning inside the recording head 7 is vacuuned. The poor ink is then

stored i goanindepi ot ed WRashe | dk-£80K yira fhe 9@§5§FFH§ tyhey 14 b. ,The
recording operation and the purge process are controlTed under d central
processi ngsupi tnkCPUpbe( n0b showh) copwnhedatsst hethlbnienkjeter eepr ding
apparatus 2. The ink cartridge 1 includes a container wall la in which the
upper /| oRBf éndPEi flecesiate opehakandiak ifddmb thehirtzike fhxbesi Hiarder to
cover an eal. _the.openi the top surface of the container wall |a.
Furtherngpg,WFﬁ%626n§oﬁP§%n§EbmalI la and the lid Ib are formed of a resin

mat erg al . The i nkyHart O SURR|A t r di:ng m%%k | $ st din

the ink chanber 16 forngﬁeinggﬁgﬁ?heﬁfﬁﬁgségg ri&%e 1 (seé%%%%g Z?ﬁghbxt,
t he structuréagk Bheési nkvedrtoi dgeutgei pro2bspanti etkantpagt pAsatibhG 1,
which is installed in the inkjet recording apparatus 2 is explained with
ref erenc@8nflo tEf GROZEkhd pleF) Eorpation seerfenal i aghem sREAFAGNThe

structurﬁegg Ehﬁg @%égyégiggetggf%ﬁ%g%h%gﬁﬂifgytrﬂﬂgghig %%ate, by
driving the pump ll¢, pecor ink that includes bubbles, dust
10. or the 1like remaining inside the recording head 7 is
vacuumed. The poor ink is then stored in an undepicted
waste ink tank via the waste ink tube 1lb. The recording
operation and the purge process are controlled under a
central processing unit (CPU) (not shown) mounted on the

1> idinkijet recording apparatus 2.

The ink cartridge 1 includes a container wall la in
which the upper/lower end surfaces are open, and a 1lid 1b
which is fixed in order to cover and seal the opening on the
top surface of the container wall 1la. Furthermore, the

20 container wall la and the 1lid 1b are formed of a resin
material. The ink I to be supplied to the recording head 7
is stored in the ink chamber 16 formed inside the ink
cartridge 1 (see FIG. 2).

Next, the structure of the ink cartridge 1, in

25 particular part A of FIG. 1, which is installed in the
inkjet recording apparatus 2 is explained with reference to
FIGS. 2 and 3. FIG. 2 is a sectional diagram showing the

structure of the ink cartridge before the ink cartridge is




| oaded into the inkjet recording apparatus and FIG 3 is an oblique

perspective view that~illustrates the enlarged val ve~nmenber. As shown in
FIG 2, a partition wall Ic divides the 5 inside of :the ink cartridge 1
into two spaces and is fornmed integralhyg with the container wall la. Wthin

these two spaces, the space between the partition wall 1c and the top
opening covered by the lid Ib (i.e., the top half) is formed as the ink

chanber 16 which stores ink, and the space 10 between the partition wall Ic
and the | ower opening (i.e., the bottomhalf) is forned as a second
chanmber 1Z.44R iipk Ssuppl ¥ por %ﬂ%ﬁ! i i e sl anmber
16 and t%easecoﬁg%ghgﬁgkﬁj%gE#é%%%%ﬁég'| t éﬁa%g$¥i%¢%2Fagll3lgg %ﬁthin

filmmenbeLidle phirebecanvbevibwbrakeniwherti-heeknknsupphyrgesat v3iveks
closed, is forned of a resin material integrated with the contai ner wall
| a at thBemPgier end portion of a cylindrical wall 22 which extends from

the partition wal] | ¢ and sur nds the ink, suppl ort 21. Furthernore,

an air intake op@ﬁnﬁ}%ﬁ?f%ﬂ éﬁgcd%hu%iE%FFﬁElgﬁt%a}Eean 1¥hdfBeFR%6 and

t he second -g@ag@e&h%7iﬁ%fégﬁ§%ci the, titio Llg d yn film
menber 51 aﬁich can belbroken eﬁﬂiﬁéggﬁggintak%pﬁgéen%n% gg Fgr%nged IS
fornmed ofnaegesiihymatierh akhel ndegrated- t @atthe cont aimehiwalihd s atwbhe

| oner end portion 25 of a cylindrical wall 24 which depends fromthe
partiti ofiP2G&Fl [t&eafiPasier RAEEN Hqaivathtaken opehl ngc 28ndThDs, takren the

|1k oar edsgd LE7LCHSRYY LR pLNekn ChATDRL 10,0, 3881 94 B, DG ThIT
as the ink chamber 16 which stores ink, and the space
10 between the partition wall lc and the lower opening (i.e.,
the bottom half) is formed as a second chamber 17.

An ink supply port 21 for communicating with the
ink chamber 16 and the second chamber 17 is formed in the
partition wall 1lc. A thin film member 31, which can be

15 Dbroken when the ink supply port 21 is closed, is formed of a
resin material integrated with the container wall la at the
lower end portion of a c¢ylindrical wall 22 which extends
from the partition wall lc and surrounds the ink supply
port 21. Furthermore, an air intake opening 26 for

20 communicating with the ink chamber 16 and the second
chamber 17 is formed in the partition wall l¢, and a thin
film member 51 which can be broken when the air intake
opening 26 is closed is formed of a resin material
integrated to the container wall la at the iower end portion

25 o0f a cylindrical wall 24 which depends from the partition
wall lc and surrounds the air intake opening 26. Thus, when
the ink cazrtridge 1 is transported, the ink chamber 16 is

sealed by the thin film members 31, 51, and it is possible




to prevent the ink within the ink chanber 16 fromleaking to the second
chanber 17 via the ink supply port 21 and the air intake opening 26.
Furthernore, a barrel nenber 25 is arranged so as 5 to protrude into the
ink chanber 16 fromthe air intake opggping 26. Qutside air is introduced
to the upper part of the ink chanber 16 via the air intake opening 26 and
the barrel nenber 25. On the partition wall |Ic, a barrel-shaped body 30
10 as an exanple of a conmuni cati on chanber, which extends toward the
openi ng of the second chanber 17, is connected and fornmed so as to
rotrude,jn S n haehet 1 r tL i n
P th é?ggpﬁt €69 ?n&aﬁgggép zP% gggi%HSmB%E h% ?Qoﬁaﬁ%§k9n8mg?| |

surround th I'ndrica I'on,” “on~the"par 1on ,
second bankekedbnghapedobedy75@iastan examliep0l, Boeenpunikgat tpa ghanber,

whi ch extends toward the opening of the second chanber 17, is connected
and fornédtsbeaspenipgotbude into the second chanber 17 fromthe partition
wal | I'cand surround. the cylindrical wall 24. 20 To make the space between

a Iater-describe&mﬁ&ﬁﬁﬁﬂTrﬁnu? ??réﬁ&1ﬂﬁ@qﬁqrﬁ%eﬁ%ePQ§PQ%ﬁ%I%ﬁ #Ran the
spaceg bep, {£163P01 ntgd %Liﬁ(afgﬁﬁﬁ@&f i%mfﬁﬁgtem'i?gé’aitq]ieig]%!(b”dr' cal

wal | s 22 and 24 are fornmed suc e anount cylindrical wal

24 extendgehinm bhe pantiidenawel lis25 die-ddidart goF tHa@anupber appudt ockhat the
cylindrical wall 22 extends fromthe partition wall |c. The val ve device
18 is fi%ed i dehamechat pelviashdpedabadyl BEkndopheinagl vé& devd cehe9 is

fixed in%ggge&h%e%ger 25.
On the partition wall 1lc, a barrel-shaped body 30

10 as an example of a communication chamber, which extends
toward the opening of the second chamber 17, is connected
and formed so as to protrude intc the second chamber 17 from
the partition wall 1lc and surroﬁnd the cylindrical wall 22.
In addition, on the partition wall 1¢, a secend barrel-

15 shaped body 50 as an example of a communication chamber,
which extends toward the opening of the second chamber 17,
is connected and formed so as to protrude into the second
chamber 17 <£from the partition wall lc and surround the
cylindrical wall 24.

20 To make the space between a later-described pointed
part 72 and the film member 51 smaller than the space
bétween the pointed part 72 and the film member 31, the
cylindrical walls 22 and 24 are formed such that the amount
that the cylindrical wall 24 extends from the partition wall

25 1lc is larger than the amount that the cylindrical wall 22
extends from the partition wall lc.

The wvalve device 18 is fixed inside the barrel-

shaped body 30 and the wvalve device 19 is fixed inside the




second barrel -shaped body 50. The val ve devices 18, 19 can selectively
comuni cat e between the inside and the outside of the ink chanber 16 and
cut off communi cation between the inside and the outside of the ink
chanber 16. 5 Here, the valve device 1§:i s explained. The valve device 19,
which is fixed to the second barrel -shaped body 50, has the same shape as
the val ve device 18. As such, only a detailed explanation of the valve
device 18 will be provided. 10 The valve device 18 is provided with a
support menber 46 which is integrally manufactured by a rubber elastic

mb I d of ' ial.
renber 48 ReS a RS ARCEREY PEp T | CaI® RBG: ARG LSS nf B A 520l ded

menber 4 as "a substanti Tic

and incl ydescaitd1valauafdlcRA thdbRedd the iitalmedi Al ecpar bykl;lbe axial
direction, an urging part 46b that is closer to the ink chanber 16 than

t he val vefséae parkt dGmbex cyd iawthli cat opfr tofbumhiaehiext eadseénonhthe

val ve seat part 46a toward a side opposite the urging part 46b, and an
outer 2018PrEGnPEFeitFar ka3 gtnikingh 1ok hagbgar afl-el to, and is spaced

fromgthe outer gi nf n t .cyl i.ndri cal art 35. lLp_other words,
t he J%Ive seat pg%%%%6éﬁégdgg%gg S%g%%é &%rfth%x%ﬁ l?% egr P?y?ﬁgyﬁed as a
one- pi ecgeiebeny, Theival vesMemiged32tbs hodsedaWohibi Nphhectrghagenart

46b, 25 and is urged by the urging part 46b toward the val ve seat part

46a. Thebedlbvéldenirse the Isamea spegict iaenitie parltve33eviwd AIf .pr akr aded, f rom

the out e%n(_‘[iyr %urgeetraeiqeizc?l e}\é\giénggiég gjra_l ]ﬁ?le valve device 18 will be
provided.

10 The valve device 18 is provided with a support
member 46 which 1s integrally manufactured by a rubber
elastic member and the valve member 32 composed of a resin
material.' The support member 46 has a substantially
c¢ylindrical shape and i1s integrally molded and includes a

15 wvalve seat part 46a in the intermediate part in the axial
direction, an urging part 46b that is closer to the ink
chamber 16 than the wvalve seat part 46a, a cylindrical
part 35 which extends from the valve seat part 46a toward a
side opposite the urging part 46b, and  an ocuter

20 circumferential wall 33 which extends parallel to, and is
spaced from, the outer circumference of the cylindrical
part 35. In other words, the valve seat part 46a and the
urging part 46b are integrally formed as a one-piece member.
The valve member 32 is housed within the urging part 46b,

25 and is urged by the urging part 46b toward the valve seat
part 46a.

The valve device 18 has a positioning peart 33a

which protrudes from the outer circumferential wall 33 to an




outer circunferential external direction towards the barrel - shaped body
30. The barrel -shaped-body 30 is fornmed so that a part of the

barrel -shaped body 30 has a snaller external dianeter than that of the
positioning part 33a. A step 5 shape iggthus forned in the barrel -shaped
body 30 that contacts the positioning part 33a. As shown in the enlarged
diagramin FIG 2 in which the fixed parts of the valve device 18 and the
barrel -shaped body 30 are enlarged, the barrel -shaped body 30 has a 10
surface 44 with the dianeter becoming larger in tiers outmardly in order

to ContahgtggecggéhbkgglBglgﬁrgxéééhaﬁ Lk %b%gééo@oxgﬁEEdEB F?eigh?s

surface and 1S a i'tioning art

al so provhdpdd asdypPEoj. eCTﬁe'BM‘@EthsﬁéﬁéadeB9 Qoembngoeﬁeahgobehéel 15
shaped body 30 of the container wall |la. Wen the valve device 18 is

|nserteda|maxﬁtnftﬁh&ebashabedhbpdy Bodyt vd Hed da ngmadl ér42xhelkcdsland
presses the positiqQnin art 33a _into the projection 43 while being
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barre body ol ng so, I'nk I's”préven flomnng out from

t he spacgoh@é&eg bﬁb“@@@itﬁ@ngﬁg Ea@k wall, of the valve deV|ce 18 and t he
inner wall of the barrel- shape ody 30. 25 The val ve seat part 46a has an

openi ng 41 whichﬂ%yﬁQPWHwinmﬁhQrﬁmtﬁﬁmeﬁ ﬁhagh@makhaFIGirécthowhiWhen t he
ink cartridg nte the_inkjet .rec rd|n ppar at u t he
oyl i nar | EAF pAredss gEa) 6% hoe friys device dh7and (ARPRLTLET-Snaped

body 30 are enlarged, the barrel-shaped body 30 has a
10 surface 44 with the diameter becoming larger in tiers
outwardly in order to contain the positioning part 33a. A
projection 43 is formed on the surface 44 and is above the
positioning part 33a. A holding wall 42 is alsc provided
and projects inwardly around the opening cf the barrel-
15 shaped bedy 30 of the container wall la. When the valve
device 18 is inserted into the barrel-shaped boedy 30, the
holding wall 42 holds and presses the positioning part 33a
into the projection 43 while being deformed and bent by heat.
The combination of the holding wall 42 and the projection 43
20 thus fixes and seals the wvalve device 18 relative to the
barrel-shaped body 30. By doing so, ink is prevented from
flowing out from the space formed between the external wall
of the valve device 18 and the inner wall of the barrel-
shaped body 30.
25 The wvalve seat part 46a has an opening 41 which
goes through the center in the axial direction. When the
ink cartridge 1 is mounted to the inkjet recording

apparatus 2, the cylindrical ©part 35 seals the ink




extracting tube 25 inserted therein. The cylindrical part 35 is provided
with an introducing path 40 in which the ink extracting tube 12, which is .
protruding fromthe inkjet recording apparatus 2, is inserted. The
cylindrical part 35, 5 as an exanple ofi7an inner peripheral wall, is
integrally connected wth the valve seat part 46a in a state in which _the
i ntroducing path 40 is connected to the opening 41. The valve nenber 32
contacting the valve seat part 46a is exposed to the outside through the
opening 41 and the 10 introducing path 40, and faces the ink extracting

tube 12 ciasertedqt hergln. sEhe jintl,qduci ng alh 40 igytorged gpakler than
3 4 e 17 r y ?It

the outer dianeter of the ink extracting tu so as to“close to
the i nsephed BBKiexbractided tike b2 iTheocdeperign@ath 49 fior wedchacger than
the outer diameter of the 15 ink extracting tube 12. An end of the

i ntroducithy s&traeding rigmanhioh Wivech nks eRreheedhgat Gbemi2hpsipfdetted, is

formed in at d_shape in which the di i ncr. th
out o1 de. “TREZETBnAFFEAr P 1738 Sk ST S5 o he26 Yl FebnFeroReral Sal | 33,

as an; exampls, obxaRp9ut &4 REr IphRIAl puRkLnaLe SeRArated Bwidgraily
predeterm ned di stance by a ring-shaped groove 34. The cyllndglcal part 35

i s made cehastitedl lwitdefdiearabhevensaapl aretpdrpend cul atate thewhdichecti on
of the center axis of the introducing path 40 with 25 respect to the outer
ci rcunf et8ft L& TREMC 139, PAS e 4ledifl tconTachesl daxsytheo angiiw thle cybiendri cal

part 35 %n %ccorda ce én th ﬁzdirepti%p in.FIG 5) wth th% insertion of
the ink '8xtractth Fubé 12CCfrﬁiao THY i iodUENg pﬁ't:"%ﬁt40?a%f[1ch é(ahat1518

exposed to the outside through the opening 41 and the
10 introducing path 40, and faces the ink extracting tube 12
inserted therein. The introducing path 4C is formed smaller
than the outer diameter of the ink extractihg tube 12 so as
to closely fit to the inserted ink extracting tube 12. The
opening 41 is formed larger than the outer diameter of the
15 ink extracting tube 12. An end of the introducing path 40,
from which the ink extracting tube 12 is inserted, is formed
in a tapered shape in which the diameter increases towards

the outside.
The cylindrical part 35 -and the outer
20 circumferential wall 33, as an example of an outer
peripheral wall, are separated by a predetermined distance
by a ring-shaped grcove 34. The cylindrical part 35 is made
elastically defeocrmaeble in a plane perpendicular to the
direcfion of the center axis of the introducing path 40 with
25 respect to the ocuter circumferential wall 33. As a result,
it is easy to expand the cylindrical part 35 in accordance
" (in the Y direction in FIG. 5) with the insertion of the ink

extracting tube 12 into the introducing path 40, such that



the fit between the introducing path 40 and the ink extracting tube 12 is
i mproved. Leakage of the ink is thereby prevented. In addition, even if.
the ink extracting tube-12 is inserted diagonally or offset to the '
introducing 5 path 40, the ink extracthgg tube 12 can be inserted to the

i ntroducing path 40 due to the deformation of the «cylindrical part 35.
Furthernore, in accordance with the insertion of the ink extracting tube
12 to the introducing path 40, the inner wall part of the introducing path
40 is 10 slightly pushed toward the val ve nenber 32 and thus elastically

def or 5. cpweyer, - BEh 08T oLl i oRLsabsgrbed. in the space. b thg,openi ng

41 having a |arge dianeter, "and e vafve nme i S 'not “pushed.

Furt her mekeratheney! tndei cad payt i@pdovdor medawbh 45 aHenghiy t hat
cannot reach the lower edge of the outer <circunferential wall 33. In other
wor ds, thecsghy ofreviesiteidnk dxt radittiviye Ivérs fhseheednkThysrathéng

remai ning nk.i.n, the cylindrical rt 35 do not soi] the surface.of a
flat su%Fh@elﬁhéﬁ1ﬁﬂ?%%ﬂ%é:éﬁﬁﬁQﬁgﬁkVi%rp?ggﬁﬂtoﬁotﬁgﬁ fPEFOIBELBEY f ace.
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the side wall part 36 and extends inward so as to contact the ink chanber
16 side 6V1ltReriapve Dasiber532. Frdhamiane, pant alpridenslesorprlovitied with
an open ng 7e.in tie genter, of the proietion parg 37, The,urging part
path 40, the inner wall part of the introducing path 40 is
10 slightly pushed toward the valve member 32 and thus
| elastically deforms. However, such deformation is absorbed
in the space in the opening 41 having a large diameter, and
thus, the valve member 32 is not pushed.

Furthermore, the cylindrical part 35 is formed with

15 a length that cannot reach the lower edge of the outer
circumferential wall 33. In other words, the edge of the
ink extract tube 12 is inserted. Thus, the remaining ink in
the cylindrical part 35 does not soil the surface of a flat
surface when the wvalve device 18 1is placed on that f£flat

20 surface.

The urging part 46b 1is formed by a side wall
part 36 which stands out in a cylindricai shape on the ink
chamber 16 side from the outer circumference of the valve
seat part 46z and & projection part 37 which extends from

25 the side wall part 36 and extends inward so as to contact
the ink chamber 16 side of the valve member 32. The urging

part 46b is also provided with an opening 37a in the center

of the projection part 37. The urging part 46b urges the




val ve nenber 32 based on the elasticity of the side wall part 36 and the
projection part 37. In a nornal state before the ink cartridge 1 is
mounted to the inkjet recording apparatus 2, the valve nenber 32 contacts
the 5 valve seat part 46a. Wen the inkgcartridge 1 is nounted to the ink
jet recording apparatus 2, the ink extracting tube 12 enters the :

i ntroduci ng path 40 and pushes the valve nenber 32 up toward the ink
chanber 16 so that the side wall part 36 is extended, the projection part
37 is inclined, and 10 a gap for an ink flow path is fornmed between the

val ve mpabes 3t thhe yabye seattpar k14621 c1he radi ahet hjicknegsit! (see
FIG 5A) of the side wall part 36 (perpendicular to the axial direction

nment i onedarabdde)and frenmedroheobeont heart h87thi ckness tn2rfede FL&xe5A) 15
of the valve seat part 46a in the |ntrud|ng direction of the ink
extracti AgtPtBe 1St o Phe FAFFBHTEENg lpath 4BCHRECEhetOr abi@l #hfiRhess of

the oute 86£§EH§ 5?@%;% d%“'z 33th§°r%a£?§51§%ﬁ§£P XVA ébﬁ%a%ﬁ've mber 32

is pushe racting tu e ur gl ng part 6b alTows for

a laﬁgervaﬂvéla&htcpaetoaaatlomhéﬁ €naParrdcherihegyal vesseatinpast t46a  and
the outer circunferential wall 33, which forns a clearance between the
val ve nenber B2kaniget herwwlfs@atapméttmfﬁa 2/Théheal vekneabbragiing FIG 3

i X Ia ned .. 25 e valve nber 3 r ovi ded mnth a bottom part
70wy chtUBSnt o EetERE vaty g pans i tor C i Seraies a
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i nk cha the outer circunference o
part 36 is extendead, the projection part 37 is incliined, and

10 a gap for an ink flow path i1s formed between the wvalve
member 32 and the valve seat part 46a.

The radial thickness tl (see FIG. BA) of the side
wall part 36 {(perpendicular to the axial direction mentioned
above) is formed thinner than the thickness ©2 (see FIG. 5HA)

15 of the wvalve seat part £6a in the intruding direction cof the
ink extracting tube 12 to the introducing path 40 and the
radial thickness of the outer circumferential wall 33, For
this reason, i1f the valve member 32 is pushed up by the ink
extracting tube 12, the urging.part 46b allows for a larger

20 elastic deformation as compared to the valve seat part 46a
and the outer c¢ilrcumferential wall 33, which forms a
clearance between the valve member 32 and the valve seat
part 46a.

The valve member 32 in FIG. 3 is explained next.

25 The valve member 32 1s provided with a bottom part 70 which
contacts the valve seat part 46a of the support member 46, a
valve side wall part 71 which extends in a cylindrical shape

toward the ink chamber 16 £from the outer circumference of




the bottom part 70, and a pointed part 72, which projects toward the ink
chanber 16 in the substantially center part of the bottompart 70, and on
which the tip end on the ink chanber 16 side is formed in a pointed shape
(e.g., an 5 acum nate shape) The point?g part 72 projects closer to the

i nk chanber 16 than the valve side wall part 71 extends. The bottom part
70 has a projecting conponent 39 (see FIG 2) which projects toward the
val ve seat part 46a and is formed circularly on a surface edge set up
against 10 the valve seat part 46a. The projecting conponent 39 is also

| ocated inpside.the val ve side 'l part_71 and outsjde  the introducing
path 40 “UR LEARE BTYE Membartss MEMatde aPRed T ¢ me kb pePed RehBer 45,
the val veoghde Wald Daf tchddnéelosgl Yncontach s dihg 4 over, siedace gh-the
projection part 15 37 of the urging part 46b and is pressed. Due to such
pressi ngeft aepiajtactn nuacompbnemd 39ndeharhs thiee tiad wendseat tipar tnkba
elasticalhy and closely contacts the upper surface of the valve seat part
46a. | n FAB™BEEt oM p%ﬂ‘%e 70:5 cEPETRfler Bt ifal PLNEREr dSha®e Wi leh I-espdBt to
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communi cahe whkhchhaperkiehaphar t46 ghdecokikheyyahvg menber .x32r88d the
val ve seat part of the valve nmenber 32. In this 25 exanple, eight
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plate 21 pro] P
and is Zformed circularly on a surface edge set up against
10 the valve seat part 46a. The projecting component 39 is
also located inside the wvalve side wall part 71 and outside
the introcducing path 40. While the valve member 32 is
contained in the support member 46, the valve side wall part
~ 71 closely contacts the lower surface of the projection part
15 37 of the urging part 46b and is pressed. Due toc such
pressing, the projecting component 39 deforms the valve seat
part 46a elastically and closely contacts the upper surface
of the valve seat part 46a,
In the Dbottom part 70, circumferentially inward
20  with respect to the valve side wall part 71 and
circumferentially outward with respect to the opening 41, a
plurality of communicaticon paths 38 are formed which
communicate with the ink chamber 16 side of the valve member
32 and the valve seat part of the valve member 32. In this
25 example, eight communication paths 38 are formed, however,
the number is not specifically limited and any number can be

formed.

The peointed part 72 consists of four plate




conmponents 73a-73d which are positioned in the approximate center of the
bottom part 70 and are conbined in the formof an approximate cross. The
pl ate conponents 73a-73d form grooves 77 extending in parallel and al ong
the axial line 5 between the plate conpgnents 73a-73d | ocated next to each
ot her. Each of the plate conponents 73a-73d are, in the direction to the
bottom part 70 fromthe tip 76, equipped wth first slope units 74a-74d

which slope at a first angle (for exanple, approximtely "45 degrees" in

this exanple) 10 against the central axial line extending in the same
di ti 7 7 Lo { it
7an 740, CORPERCRGde Hisaetnd hhgt o LR aianere Fhokaki Bbpapy e o

degr ees" centthi 6fet@@pb©):tomhp@l|itl g OMehgl a&%Ut::@mE)Qﬁ’Ear ed taetBerhi bt
angle, in the direction to the 15 bottompart 70 fromthe first slope

units 74an7apeivrelipsiat edosart 72hpr aplxis cthmpoghnthe bpenidy £87a of the

rojectio art 7 and_is positioned posite th filmmenber 31 with the
P|p176 3858§He§t an ?ﬁ?%?@g?ngBmpﬁqéﬁﬂ?%n?ﬂ%nﬁgpngl eFthe &ﬁ

Cartﬁidgﬁekwbé B 5 pﬁl Pe2Q %E e 7§§gf%g'ggc?98§rqﬁe 2toa%€EHe | nk

extracting es up otton1p e val ve nenmper 32,

t he thi nofchlelﬂ‘l nmentech 3brbrgakspland atbrgdaddiow pagh73s  afrer, meth waheh goes
t hrough the ink supply port 21, the opening 37a, the communi cat i on pat hs
38, and tdﬁéepﬁkOnzsicexth%\cbphgomumrltz 7@hEromhdhienkt igar 16 dgeuippsd

det ached LLamalis, WKhel Lasar d g appaelue 2 Ll boLt g gar, g and the

(for example, approximately Y45 degrees” in this exanmple)

10 against the central axial line extending in the same
direction and second slope units 75a-75d, next to the first
slope units 74a-74d, which have a second angle (for example,
approximately “10 degrees” in this example), which is more
acute compared to the first angle, in the direction to the

15 Dbottom part 70 from the first slope units 74a-74d.

The pointed part 72 projects through the opening
37a of the projection part 37 and is positioned opposite the
film member 31 with the tip 76 spaced at an interval from
the film member 31. When the ink cartridge 1 is mounted to

20 the inkjet recording apparatus 2, as the ink extracting
tube 12 pushes up the bottom part 70 of the valve member 32,
the thin film member 31 breaks, and an ink flow path is
formed which goes through the ink supply port 21, the
opening 37a, the communication paths 38, and the ink

25 extracting tube 12.

When +the ink cartridge 1 1is detached from the
inkjet recording apparatus 2, the bottom part 70 and the

valve seat part 46a are connected by an urging force of the




urging part 46b, and the ink flow path is cut off. Furthernore, when the
ink cartridge 1 is nmounted to the inkjet recording apparatus 2, an air

i ntake tube 13, which is arranged by being protruded fromthe inkjet 5
recording apparatus 2, is inserted int@xhe valve device 19. In the sane
manner as the above-nentioned ink supply, an outside air flow path is
formed which goes through the air intake opening 26, the opening 37a, the
comuni cation paths 38, and the air intake tube 13. At approximtely the
10 sane tinme, when the ink cartridge 1 is detached fromthe inkjet

recor di NngraRpR’ s 261AN 2 Fihde 13K AlRwRath iisS cugulor@f.f by the urging
force of the urging part 46b. Next, the ink extract tube 12 and the air

i ntake tube 13 arerExpteomed byemefleering terErGigd. 1IFELE mbdunsedntolb
oblique perspective figure that illustrates the configuration of the

nei ghbor i"R§ at®% 8F &P -Par EPBATERES S dePTdf 2ike kA EKt FACE tidbe 12.

Furthern%%QFﬁthgsin%er%%%]}éﬁab§mégmfn%€§¥%fﬁgaifE&%f %Hhe %ggﬁ%? the 20

structure the sane at1on "an mensi ons, and theré

expl anat irerns ralie gnadp aakatts the iink rexdae ithwhe che and viehelevaxel anat i ons
about the air intake tube 13 are omtted. The edge of the tip of the ink
extract tlibetll® eamet heamiele ef tilee vabowenmabeiocB2di s.rdpeaupmhd, aacont act

section with . the val ve nenber, 32 consists aof, end sections 25 80a-8Qd forned
on the aﬁﬁF&%@%ﬂ%&ﬁﬂghnW RAGNt S ﬁ%ﬁﬂﬁﬂﬂéﬁ&éﬂmﬂfﬁ%séﬁégughai fd e
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paths 38, and the air intake tube 13. At zpproximately the
10 same time, when the ink cartridge 1 is detached from the
inkjet recording apparatus 2, an outsidé air flow path is
cut off by the urging force of the urging part 46b.

Next, the ink extract tube 12 and the air intake
tube 13 are explained by referring to FIG. 4. FIG. 4 is an
15 oblique | perspective figure that illustrates the
configuration of the neighboring area of the tip part on the
gside of the ink extract tube 12. Furthermore, the ink
extract tube 12 and the air intake tube 13 are structured in
the same configuration and dimensions, and therefore, the
20 explanations are made about the ink extract tube 12 and the

explanations about the airrintake tube 13 are omitted.
| The edge of the tip of the ink extract tube 12 on
the side of the valve member 32 1is open, and & contact
section with the wvalve member.32 consists of end sections
25 80a-80d formed on the approximate plane. End the
communicating passages B8la-8ld are formed in the shape of
grooves cut on the external wall of the ink extract tube 12.

These communicating passages 8la-8ld. are formed at



approximately even intervals on the external wall of the ink extract tube
12. Note that in this exanple, four conmunicating passages -8la-81d are
formed however, any nunber can be fornmed. 5 The ink'extract tube 12 has
the end sections 80a-80d fornmed on the3approximate plane, and can press
the contact surface of the valve nmenber 32 approximately evenly when it
contacts with the valve nenber 32. Therefore, tilting of the valve nenber
32 is avoided and the valve 10 nmenber 32 can constantly maintain the ink

" passage at a certain |level. The conmunicating passages 8la-8ld are cut

and are gopredigHeB1ihakeaventkl-vENg bik (8%t bagkhube 3211 8¢ tReCORkACT
with the val ve nenber 32, the passage of the ink through the comrunicating

passagese8taa8td cambcbe T2l i ablyotd5 abkai nedh Fiiderapaepls) nceotibe tip
of the ink extract tube 12 is forned on the approxi mte plane, even if the
ink ext FABFWPLEET1RT] sPRASAGERed 8l & 1pr op&et edosmade hPBRVEKe any

i nstall atj nit 3, the user will not be hurt by touching 20 the ink
extract #H§§e¥20 gcgﬁsgogﬁg%fip is no longer forned in an acum nate shape

as before. The vahue demi cekFadRosidined J nifhe seeondngbaskelighaped
body 50 on the side of the air intake, uses exactly the same conponents as

t he val vé0de®ilde ft&renl tdve 2be sagprokimakesuiping , mentd oned pbewe, thiexed in
a simlar way. Each part of the air intake tube 12 is in a_simlar
di nensi oRSRTREFatSEHsHNS Ao tifatveive necEPer| AZaRBPEGEEMEBE Y aRTSRAEr ef Or €,

dEtailedwﬁéﬂlaféiiégﬁkégé%(Myik%edthé4 valve member 32, Therefore,

tilting of the valve member 32 is avoided and the valve
10 member 32 can constantly maintain the ink passage at a

certain level. The communicating passages 8la-81ld are cut

and are formed such that even if the ink extract tube 12 is

in contact with the valve member 32, the passage of the ink

through the communicating passages 8la-81d can be reliably
15 obtained.

Furthermore, since the tip of the ink extract tube
12 is formed on the approximate plane, even if the ink
extract tube 12 is installed in a projected state from the
installation unit 3, the user will not be hurt by touching

20 the ink extract tube 12 because the tip is no longer formed
in an acuminate shape as before.

The valve device 19, positioned in the second
barrel-shaped body 50 on the side of the air intake, uses
exactly the same components as the valve device 18 on the

25 side of ink supply mentioned above, fixed in a similar way.
Each part of the air intake tube 12 is in a similar
dimensional relationship to that of the air intake tube 13,

and therefore, detailed explanations are omitted.




Here, the notion of the valve device 18, when the ink cartridge 1 is

| oaded into the inkjef recording apparatus 2, is explained by referring to
FIGS. 5A and 5B. Wen the ink cartridge 1 is |oaded into the nounting part
3, 5 the ink extract tube 12 intrudes ppto the introducing path 40 (FIG
5A), and closely contacts the inside of the introducing path 40 in a state
that bl ocks the outflow of the ink. Wen the ink extract tube 12 and the
val ve nenber 32 contact each other and the valve nenber 32 is pushed 10
towards the ink chanber 16 (FIG 5B), the valve nenber 32 is separated

fromthe valve s argt, 46 e t el I.gl tyg of i ng
part 46b. In add?%frgg %%nﬁolﬂoﬁ\/?fieﬂ% %Q?'vgzdlgs%ap%sh%éd u%ﬂ&t?hgﬁtgl p 76

of the pdhkt edapanrtidgé2 dontiact slddwedi | tmip@nbehe 3liargetuptaeesding film
menber 15 31. As a result, the ink in the ink chanber 16 is supplied to
t he barr@PP3KRaped Eadwﬁﬂﬁxﬁ%ﬁﬁﬂQ%ebYnKeéﬁﬁéﬂ§glmgaﬂﬂﬁﬁ openikg 3%a at the

top end th vaIv device .18, ~passes rou e co nicatio at hs 38
of the v@%ve ﬁ%ﬁbép 355 hafd8ent tRe PS@EE g?a%g of*°tf nglgérﬁeﬁb

and the 20-URRR SwiAce ohpd heovahvegeat pard 464, h@f&dﬁ?fﬂ path
communi cati ng passages 8la-81d of the ink extract tu e 12 % I nk passage
B), and #8§ suppGiedSap, t hend ecorebalgy heashtactAs ey theiaet i ef oththe
pointed part 72 to rupture the film menber 31, further explanations are

gi ven beFB&FO§HCAPga§ﬁﬁ%klﬁ%téPyatﬁ@ﬁﬁéhethﬁﬁebﬁﬁéﬁstHémin%u%&l@%cpf t ube
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val ve ”EHQekﬁﬁ%a@5 each other and the valve member 32 1is pushed
10 towards the ink chamber 16 (FIG. 5B), the valve member 32 is
separated from the valve seat part 46a by resisting the
elasticity of the urging part 46b. In addition, when the
valve member 32 is pushed up, the tip 76 of the pointed part
72 contacts the film member 31 and ruptures the film member
15 31. As a result, the ink in the ink chamber 16 is supplied
to the barrel-shaped body 30, when the ink enters into the
opening 37a at the top end cof the valve device 18, passes
through the communication paths 38 of the valve member 32,
between the lower surface of the wvalve member 32 and the
20 upper surface of the wvalve seat part 46a, into the
communicating passages 8la-8ld of the ink extract tube 12
(the ink passage B), and is supplied to the recording head 7.
As for the motion of the pointed part 72 to rupture the film
member 31, further explanations are given below.
25 At approximately the same time when the ink extract
tube 12 mentioned above intrudes, the air intake tube 13
enters into the wvalve device 19 on the side of second

barrel-shaped body 50 and pushes up the wvalve member 32.




Since the space between the filmnenber 51 and the tip 76 of the pointed
part 72 is smaller than the space between the filmpenber 31 and the tip
76 of the pointed part 72, the thin film51 is ruptured first as conpared
to the film5 nenber 31 on the side of ,tthe ink extract tube 12. In

general, the ink cartridge 1 is packed™i'n a deconpressed state in order to
keep the ink -in the ink cartridge 1 in a deaerated state and the ink
chanber 16 under a reduced pressure as well. As nentioned above, by
rupturing the film 10 nmenber 51 on the side of the air intake tube 13

qui ckly, .t he LI m nenbe 1 on e si,de of the iLnk extract tube 12 _is
rupturedséngrgbﬁesgﬁFeiéeggaepokgﬁe 6gﬂePeB§?F 53 ?ﬁé %EE t&ﬂaﬁﬁe?f16

t hr ough 1r dn¥g¥% . +Eh h i t I e act
tube 12 Fggtﬁﬁgjgﬁzured. I?gtﬁé %?%%P@%yngﬁ%%r%gf gﬁﬁ%ﬁzlgfﬁgg%? ?ﬁ% i nk
extract tobe I@mkerr ujt used theo tdar |G odfetaker peritersl ipdwr the, | tkepassage

of the ink extract tube 12 mhichcfreyents a snmooth supply of the ink. Wen
the ink EBERrifEn151s bl 1BPWFEST olERE dhstcalPaiesn B tthd | Aidmder to

remove t ad i nk cartrid 1 fromthe inkjet recording apparatus
2, tﬁg iﬁgmégfrac fﬁbeggﬁ éﬁ&k?hg%éi?h?nﬁﬁu% ?ﬁgﬁgfg ar E%eggrate T from
each of geﬁegauesaq@d&ﬂg @ﬁ%ﬁ;{@%s 132 p At dhe i rSalre LRy reachgval ve
menber 32 returns to a state of closely contacting with the valve seat
part 46asdeeet dnt ke bi@skesp opkee athen iof tHhee ilgicwripetrdged6b. 1At at hi s

point, since the circular projecting component 39 is installed on the
surface SEReqptgfai wsdtehenfhl tBesehik pahamit ke WRder clantefueedi s

reliablyp%@%%ﬁgeigso&%%ﬁ.toAgrﬁggggoﬁgé L 8@%?6by rupturing the film

10 member 51 on the side of the air intake tube 13 quickly, the

film member 31 on the side of the ink extract tube 12 is

ruptured after the air is led to the upper part of the ink

chamber 16 through the barrel member 25. The supply of the

ink to the ink extract tube 12 is thus ensured. If the film

15  member 31 on the side of the ink extract tube 12 is ruptured

too.early, the air enters into the ink passage of the ink
extract tube 12 which prevents a smooth supply of the ink.

When the ink cartridge 1 is pulied up from the

“installation wunit 3 in order to remove the loaded ink

20 cartridge 1 from the inkjet recording apparatus 2, the ink

extract tube 12 and the air intake tube 13 are separated

from each of the corresponding valve members 32. At the

same time, each wvalve member 32 returns to a state of

closely contacting with the valve seat part 46a due to the

25 biasing operation of the urging part 46b. At this point,

since the circular projecting component 39 is installed on

the surface set up against the valve seat part 46a, the ink

- chamber 16 is reliably sealed in order to prevent ink from




| eaking. In addition, the ink | renaining near the opening 41 of the valve
seat part 46a on the side of the ink extract tube 12 is nmaintained at that
position form ng a nmeniscus and does not | eak outside since the
at nospheric pressure 5 does not apply bg the ink on the upper side because
the wupper part is blocked by the valve nenber 32 and the dianeter of the
introducing path 40 is small (approximately 2 mmin dianmeter). Next, FIGS.
6A - 6F show how the filmmenber 31 is 10 ruptured by the pointed part 72
The filmmenber 51 is ruptured in the same manner as the fil mnmenber 31,

and the - su I, (e} ar. 3t . A sh sf.ate

wher e thggégﬁﬁgéd %grgégﬁﬁqgé'pugﬁb&gﬂgq;0%%?%%$:é%tﬁe?ﬁeeﬁgléggﬁéhger 32
towards uheorlbhenkaghanbertlpaandakheohi Rnébsehieselkytaent agt sxwirhhtt he
filmmenber 31. In this state, the filmnenber 31 is not ruptured yet (the

state of tEb& 16D)is FngingBiskdwstt hehat apesitiere tiwerpointedmpaitci2 s
pushed ug further, and the filmnenber, 31 is ruptured by , 20 the first
sl ope unPPE FARET4RCTHEPR Y | RbSHEEr BUNERHudhEnI JERGHRERELE t RESFFPEE sl ope

uni t s 74a-.2Z4d t i d rt. 2. Si.nce il o acts

t he f?rs?oééoﬁg%hn??gﬂ972%f7zggaﬁgﬂé ?ﬁeiﬂ%beé %%fggggfﬁggggg%atﬁgggroove
77 is bhopked parthissstsliecieadl he passagelot thenbak i3 hamd ythdd
formed (see FIG 6E). FIG 6C shows the ink cartridge 1 conpletely | oaded
into thediakpserr edortdiend rappatstivyy Latind4 ® hasf sheldertbeprogimpsepushed

and mﬁdeaed b{ tge second sl ope units 75a-75d 27
_ mm in diameter). _

Next, FIGS. 6A - 6F show how the film member 31 is
1¢ ruptured by the pointed part 72 . The film member 51 is
ruptured in the same manner as the film member 31, and
therefore, such explanations are omitted.
FIG. 6A shows the state where the pointed part 72
is pushed up together with the valve member 32 towards the
15 ink chamber 16 and the tip 76 closely contacts with the film
member 31. In this state, the film member 31 is not ruptured
vet (the state of FIG. 6D}.
FIG. 6B shows the state where the pointed part 72
is pushed up further and the film member 31 is ruptured by
20 the first slope units 74a-74d. The film member 31 thus only
contacts the first slope units 74a~74d of the pointed part
72. Since the film member 31 contacts the first slope units
T4a-74d along the upper surface thereof, the groove 77 1is
blocked in this state and the passage of the ink is hardly
25 formed (see FIG. 6E).
FIG. 6C shows the ink cartridge 1 completely loaded
into the inkjet recording apparatus 2, and the film member

31 is pushed and widened by the second slope units 75a-75d




of the pointed part 72. Because of this, as showmn in FIG 6F, the groove
77 between each plate~conponent 73a-73d is releasedand the ink passage C
connecting the ink chanber 16 and the ink extract tube 12 is forned. The
ink passage Cis 5 also formed at apprexi mately even intervals around the
circunference of the pointed part 72. It is thus possible to supply the
ink to the ink extract tube 12 al nost evenly. Wen the filmnenber 31 is
pushed and wi dened by the second slope units 75a-75d instead of the first
slope 10 units 74a-74d, the curving angle of the ruptured part of the film

member 3%&2@%&9%%£HE£& afyp%gfedggeégﬁgso%eﬁﬁﬁ_te%mféﬁ%%ﬁhf?g%EEYe 7

bet ween t at'e conpornents a-7 the I'nK passage is formed as

ment i onedgrabane: fFosdher Mor evetviddicecibe aneurt HmoEmact 7betveenikhe film
menber 31 and 15 the plate conponents 73a-73d becones | ower, when the ink
cartri dggelepseteppdedhet Rakpprasedepsr coneghdnohahei Lk pBaRber3ltare
reliably_separated. by the biasing.qf ,the. urgjng_part 46b. As expl ai ned
Lbove. DASEUTBE Chi e iesT PUiSe 16 et ted Abovents RESGaFGe etber 32
whi ch; hag13p0kBtRdy Part ZgpWbiihider i dos med ddi-an Acurinate shape to
rupture thg fi 1 mmenber Sf&?s reté?%é% by %me support ne%bgr 46, and such

support newbemsébensef ioedhd pbenbadr pkrshaped bodyi 80thuBegadsebok thi s,
when the ink cartridge 1 is loaded into the 25 inkjet recording apparatus
2, the vabPveupeatieth®2indk poshéd lup eshards thbe Ak eRawBér e¥6nBy -t he i nk

"k passages B AW, (O e @brfGleSTn Y rie CHARGER P Drt THESEY
the second slope units 75a-75d instead of the first slope
10 units 74a-74d, the curving angle of the ruptured part of the
film member 31 changes and the ruptured part is separated
from the groove 77 between the plate components 73a-73d, and
the ink passage is formed as mentioned above. Furthermore,
since the amount of contact between the film member 31 and
15 the plate components 73a-73d becomes lower, when the ink
cartridge 1 1s removed, the pointed part 72 and the film
mempber 31 are reliably separated by the biasing of the
urging part 46b.
As explained above, based on the ink cartridge
20 mentioned above, the valve member 32 which has a pointed
part 72 with the tip formed in an acuminate shape to rupture
the film member 31 is retained by the support member 46, and
such support member 46 is fixed in the barrel-shaped body 30.
‘Because of this, when the ink cartridge 1 is loaded into the
25 inkjet recording apparatus 2, the valve member 32 is pushed
up towards the ink chamber 16 by the ink extract tube 12.
At the same time, the film member 31 is ruptured and the ink

passages B and C, which connect the ink chamber 16 and the




ink extract tube 12, are fornmed. Therefore, it is not necessary to form
the tip of the ink extract tube 12 in an acum nate shape, which can
prevent the user frombeing hurt by the ink extract tube 12 and thus, can
further inprove the 5 safety. Furtherpgre, since it is not necessary to
formthe tip of the ink extract tube 12 in an acum nate shape, it is also
not necessary to newy position a preventative device that covers the ink
extract tube 12. It is thus possible to 10 prevent the inkjet recording
apparatus from becom ng | arge- scaled and at the sanme tine, since the

nunber of.compopent.s fgss nof | ngreasg, . an i ngreaseoln Pradugt opgost can

be prevented. I'S"invention 'has "been exp ased on e 15 exanpl es
as nenti aaedsabeye.toomenerthd hi spi BYerhieconnis ditiradd Mdid 1» tnAeagxanpl es
expl ai ned above and it can be easily assumed that various inprovenents and
nodi f i caBcondnaite speesi,blwdiidrorcasx amptesnt nthdevapovérexahpiag, hulké
outside .20 dinensions of the valye devices 18 and 19 are.,set a little

oal | or ERalEne in Srae At e rote. 1t heUBar Car. SHADER” BORFETea6 End 50,
and they sare.fi xed by being pressed by the holding wall 42. However, it is
acceptable to"nake the outside dinensions of the valve devices 18 and 19 a
little 25 bigger HhwethdheiaSi slenck measiiensaaf dde=darrel tshaped thedi es 30

and 50 and fix them by pushing the valve devices 18 and 19 into the
barr el - skape@Tbddicesir80,e50adhd- W0l 2 | hrt A exumpresenshePenedtabove, the
29 also not necessary to newly position a preventative device
that covers the ink extract tube 12. It is thus possible to
10 prevent the inkjet recording apparatus from becoming large-
scaled and at the same time, since the number of compcnents
does not increase, an increase in production cost can be
prevented.
This invention has been explained based on the
15 Aexamples as mentioned above. However, this invention is not
limited to the examples explained above and it can be easily
assumed that wvarious improvements and modifications are
possible,
For example, 1in the above examples, the outside
20 dimensions of the valve devices 18 and 19 are set a little
smaller than the inside dimensions of the barrel-shaped
bodies 30 and 50, and they are fixed by being pressed by the
holding wall 42. However, 1t is acceptable to make the
cutside dimensions of the valve devices 18 and 19 a little
25 bigger than the inside dimensions of the barrel-shaped
bodies 30 and 50 and fix them by pushing the valve devices
18 and 19 into the barrel-shaped bodies 30, 50.

And also, in the examples mentioned above, the




communi cati ng passages 8l a-81d are forned by cutting the ink extract tube
12 and the air intake—-tube 13 including the tip on the side of the ink
chanber 16. However, it is acceptable to formthe conmmuni cati ng passages
8l a-81d 5 conmunicating with the insidggand the outside on the side wall

of the ink extract tube 12 and the air intake tube 13. Furthernore, in the
exanpl es nentioned above, the valve nenber 32 is forned as a unit wth the
pointed part 72 wth the tip formed in an acum nate shape, the bottom part
10 70 and the valve side wall part 71. However, it is acceptable to form

t he breaki unit. to rupture the. fi conponent .and the_val ve, whic
commun c4Pe aHaCEr60R BRPEERE" FAR-CRENBAr 18TRrde dnd R GUERE Hide of
the contakfercwakbpel a2sgpar ahel %1 r1onkk&e %ubb!Q%t&ﬁEﬁﬁdQHg'EKeCQE%rldge
according to a second enbodi ment of the invention. It is noted tha

el enent sosi ni-har tbder dlentheal imkt hchdmiseri nlé he f Boskeveenbodicnens are

designated by simlar nunerals, and thus the description thereof can be
onmi tted PEFEPREPLSke TG W t yEhD0 TPERkCRBIRF i dgBSE26RSt h8LlaaBéAd
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wal | a cover 7if at “‘coverst oor "area e. e car?ridge 1

al so i nchdescrwenwakhg kgczadtl RubBat of ahm chBehar nakagBapadebadies 30
and 50 which are open downward. 25 The val ve device 18 is placed in the

barrel - shaped bodjuBtheranmtd/heinalthe deyiuopldd mengliaced iabdte, the
barrel -shaped bod 5Q0. The val ve device 18 and.the val ve device 19 are
i denti cal"®aid WF& thé? afe FREMEENEE BoUPhé Wﬁ%ﬁe?hﬁeESFaFﬁg ggrt 72

with the tip formed in an acuminate shape, the bottom part

10 70 and the wvalve side wall part 71. However, it is
acceptable to form the breaking unit to rupture the fiim
component and the valve which communicate and blcecck off the
ink chamber 16 side and the outer side of the container wall
la sepsrately.

15 FIG. 7 illustrates an ink cartridge according to a
second embodiment of the invention. It is noted that
elements similar to or didentical with those in the first
embodiment are designated by similar numerals, and thus the
description thereof can be omitted for the sake of brevity.

20 The 1ink cartridge 1 of the second embodiment
includes the ink chamber 16 with an open top, the container
wall la, and a cover 1f tThat covers the floor area le. The
ink cartridge 1 also includes two walls lg and 1lh that form
the barrel-shaped bodies 30 and 50 which are open downward.

25 The valve device 18 is placed in the barrel-shaped body 30
and the wvalve device 19 is placed in the barrel-shaped body
50. The wvalve device 18 and the wvalve device 19 are

identical and when they are attached to the inkjet recording




device, the ink extracting tube 12 is inserted into the barrel-shaped body
30 and the air intake-tube 13 is inserted into the barrel-shaped body 50.
Simlar to the first enbodi nent, the valve device 5'18 and 19 have the
support menber 46 nmade of rubber-like flexible part material and the valve
menber 32 is nmade of resin. The support menber 46 has basically the sane
structure as the support nenber 46 of the first enbodi nent, but the outer
circunferential wall 33 does not extend as far 10 as the cylindrical part
35 in the first enbodinent. The outer circunferential wall 33 and
positioniing.part 33a ar bot h forned, alnost.at, the sa l.evel_ as,_ihe valve
Ceat  par FeVABRY R oL | SRITREDMT S35 917 ¥ AP ERECT oviit onihst
cylinder pshape-wabbsd 8089d3bhanhetweenithessuitacend4i1that 1psbstigrmed as
a part of the barrel-shaped bodies 30 and 50 and cover If. Wth this
arrangenentp the vakveldeniapes b8dyan€.19 are fixed on the container wall

| a. FIGS. 8A-8E show the details of the valve nenber 32. The val ve nenber
32 consists of thETHotdontPatine7of kit t fEboddmeatve Wicde"akl¢ B&FECT?1 which

ext ends rtical fr t external circunference of the bhoito rt 70.
The QQ &%.én%iig h%yg a support ?%\%%64 ma&% OPQFP%%%FHEE%e

conmuni ¢cati on paths are“rorme xternal erence of

the bottemcpapte’QGand haciheavahug 3ide vyeld panbe#l3contd grous! yrat a
plurality of positions. At 25 one side of each of the comrunication paths

38, a proesdding TPart SPpeith anesuiirst artd allas r éetsdogulllar shaepeseimses at a
right angle out of the bottompart 70 with one side of the protruding part
59 t ouchPhgUfhErFaPfe HiSdS WA= HdrgmbAr 1% @4 the first embodiment,

but the outer circumferential wall 33 does not extend as far
10 as the cylindrical part 35 in the first embodiment. The
outer circumferential wall 33 and positioning part 33a are
both formed almost at the same level as the valve seat part
46a. The positioning part 33a is fixed at the lower end of
cylinder shape walls 1lg and 1h, between the surface 44 that
15 1is formed as a part of the barrel-shaped bodies 30 and 50
and cover 1f£. With this arrangement, the valve devices 18

and 19 are fixed on the container wall la.
FIGS. 8A-8E show the details of the valve member 32.
The valve member 32 consists of the bottom part 70 and the
20 wvalve side wall part 71 which extends vertically from the
external circumference of +the bottom part 70. The
communication paths 38 are formed in the external
circumference of the bottom part 70 and in the valve side
wall part 71 contiguously at a plurality of positicns. At
25 one side of each of the communication paths 38, a protruding
part 59 with a substantially rectangular shape rises at a
right angle out of the bottom part 70 with one side of the

protruding part 59 touching the valve side wall part 71. If




t he opening part of the comunications paths 38 has a round shape, the
round shape prevents snooth ink flow because the round shape tends to form
a meni scus due to the surface tension of the ink. In order to avoid the
formati on of 5 neniscus, the opening p?ﬁt may not have a round shape.

Anot her effective method is to use nmultiple surfaces for the opening

areas. The ridge line of the communication paths 38 as shown in FIG 8Cis
formed in an arc shape and al so covers 10 two surfaces that cross at a
right angle with the bottom part 70 and the valve side wall part 71.

Mor eover, the recgtangul ar projection part 59 is fornmed al ong one of the
ridge |i B BPePHQQCgﬁﬁﬁhﬁH%tlﬁﬁ COHIHE GBS BT Rer €7 cBRFy20bPUBE t he

openi ng pa the h 8 e openi ng
part of & EE CO%W%W%ﬁ%#%H\ fﬁg %g con5|§£ 89@ f%% gﬁ%?aégg %gﬁe ﬁgf t he
protrudi mgunartsfﬁsepet hén&@rf’r&ﬁefﬁ)ﬁ?fnﬂ'&ﬂ byntiReukotdwen tpartheg Osuafidckhe
surface forned by the valve side wall part 71. Wth this structure, the

openi ng &reibacomes tbenplek. 20 Iandoxders frevanesdt fidef oforend oirprof of
meni scus. Where the . bottompart 70 touches the_ val ve seat rt. 46a, the

proj ett i AG ¢SpSnent™ %Q‘ﬁgﬂpdﬁheHaFﬁ Y ndi&hapé vt an EP8B&r to the
center OhnE@EeQOEE%EhEﬁ%%S%ch%@n 1khe, %%%”H%%%ﬁ?h%nsﬁ§ggﬁﬁ 8 cRut L gxt er nal

to the opening 41. Wen he val ve nenber cl ose e val ve nenber
32 pressepenaQQIaiba@he val ve seat part 46a. In the second enbodi nent, the
air intake openlng{1 includes a tapered portion above the barrel -shaped
body 50. 32 e ridge line of the communication paths 38 as
shown in FIG. 8C is formed in an arc shape and also covers
10 two surfaces that cross at a right angle with the bottom
part 70 and the valve side wall part 71.

Moreover, the reétangular proijection part 59 is
formed along one of the ridge lines of the communication
paths 38, rising wvertically out of the opening part of the

15 linked communication paths 38. Therefore the opening part of
the communication paths 38 consists of the surface formed of
the protruding part 592, the surface formed by the bottom
part 70, and the surface formed by the valve side wall part
71. With this structure, the opening part becomes complex

20 and thus prevents the formation of & meniscus. Where the
bottom part 70 touches the wvalve seat part 46a, the
preojecting component 39 is formed in & ring-shape at an area
closer to the center of the bottom part 70 than the
communication paths 38 but external to the opening 41. When

25 the valve member 32 is closed; the wvalve member 32 presses
against the wvalve seat part 46a.

In the second embodiment, the air intake opening 26

includes a tapered portion above the barrel-shaped body 50.




A barrel nenber 25 extends fromthe tapered portion at the floor le toward
an upper end of the cartridge 1. The barrel nenber 25 includes an opening
91 at an upper end. Wen the cartridge 1 is filled with ink and situated
in an upright 5 alignment, the opening391 is positioned above the ink
surface level in the ink chanmber 16. In various exenplary enbodi ments, an
upper face 95 of the barrel nenber 25, including the opening 91, is
inclined or slanted with respect to horizontal. In some such enbodi nents,

t he upper 10 face 95 has a stepped configuration such that the upper face
95 i ncl uge Lti surf o [ east

differeng plag%g% Es%b%ezg?ﬂ%x%%@%e Ignfe‘%greC rééfl%l%nifcfroﬂnloo ?#}Ye@}ﬁ%per
face 95 Qiobheléaﬁbﬁhrﬁeﬁheﬁpéér @ndCBQS%h%e%tale&abg@r e@a otnhtheaepeni ng 91
of the barrel nenber 15 25 taken at the slanted or inclined upper face 95
is greatmembeha65a1MQﬂmﬁ@mt@m.ammmangxﬁlomalamrepper andi nt@réortheorti on
93 of the barrel nenber In addition, a _horizontal dianeter of the
|nter|orcﬁ6FFF6ﬁ69§ dﬁ5tﬁél%§¢r@PthnéﬁH%ra@@ ﬁétﬁﬁéﬁérdﬁ1ya%Iupéég?tabout

ant 0, st.epp fi at he. gpeni ng
91 o?ylhégﬁégﬁg : ng §§é ?1 Ef §Q>§Rﬂ_ g{ o the t%%erlgg
portion Qﬁr@BcéthQ%&F%J1”Eﬂ@e&n25chaﬁb%%emksan:hﬂkvﬁﬁﬂb§§uéxéﬁﬁﬂh£9rﬁlng
in the event that ink fromthe ink chanber 16 contacts the opening 91, if
for 25 eszmbptémenhe,caanrivggerl fscpos?di efedtbehevatimh memer u@E»ght
alignment. |t is advantageous to revent formation of such_an ink peniscus

in the ob@ﬁFH61§? bagausRen iR an? L i nklfrerididi s ©dr nSdAERE pFoEBss of
SUpply'ngeEBE g”%‘”%ﬁ%ﬁzontal. In some such embodiments, the upper

10 face 95 has a stepped configuration, such that the upper
face 95 includes multiple surfaces, the surfaces defining at
least two different planes. As a result of the slant or
inclination of the upper face 95 of the barrel member 25, a
cross sectional area of the opening 91 of the barrel member

15 25 taken at the slanted or inclined upper face 95 1s greater
than a horizontal cross sectional area of an interior
portion 93 of the barrel member 25. In addition, a
horizontal diameter of the interior portion 93 of the barrel
member 25 is preferably at least abcut 0.8 mm.

20 The slanted, inclined or stepped configuration of
the opening 91 of the barrel member 25, as well as the
diameter of the interior portion 93 of the barrel member 25,
prevent an ink meniscus from forming in the event that ink
from the ink chamber 16 contacts the opening 91, if, for

25 example, the cartridge 1 is positioned other than in an
upright alignment. It is advantageous to prevent formation
of such an ink meniscus in the opening 91, because, if an

ink meniscus is formed, the process of supplying ink during




operation of the inmage recording apparatus 2 will cause the neniscus to
repeatedly break and reform This breaking and reform ng of the neniscus
results in a repeating variation of an internal pressure of the cartridge
1. Such variation 5 can adversely affgﬁt print quality. In various

exenpl ary enbodi nents, the barrel nenb 25 is forned integrally wth the
remai nder of the ink chanber 16. Such an integral 'structure obviates the
necessity for multiple manufacturing steps to formand join 10 the ink
chanber 16 and the barrel nmenber 25. Accordingly, the tinme and cost
necessary to nanufa ure cartrid es uch as disclo ed rein, ﬁe

r educed. OPREZHIRTs Gply o> W%kagﬁﬁﬁﬁ9u§| SERER A 1
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an unbrella shape nbrane part aces t ower surface

of the i mkefoupphy A ttZd mediscuspiredue tparin 6Dcrebabtsupgpettrsaanenend of
the nmenbrane part 60b. Both the nermbrane part 60b and the spindle part 60c
are forn@é|@ﬂ(iQﬂﬁ?QﬁkﬂRﬁQﬁﬁwﬁﬁs?ﬁthb§|Zéﬁtreégﬁ dat eBlgh. v2giFhéospi ndl e

part 60c is inserted thr Qu h the ink s port 21 so that the flow val ve
60 can sfPde? @ﬁegﬁﬁqabﬁﬁ e%ﬁopﬁﬁpﬁyquﬁﬂé%ﬁénbrane part 60b is positioned at
a distance fromine,dpiostppkinpolty 2hnpa0gnane €X! eReARALE BRARLOUCheS
the top surface of theﬁ%?oor wa ? % Y émﬁ ?s thus” 25 al ﬁa % to sngothly
flom1froaﬁtheS|nkormewﬁmﬂnﬂéhﬁammy(iﬁﬂv& vakverdayinge18.oSeamd nkngtarts

to flow fromthe ink extraction tube 12 toward the i nk chanber 16, the
menbr ane ChEBBSR | 16 se aREhb| 88k ERESOARLs{IFBIRCHEre 2 PbYAdtERus theop 34

necessity for multiple manufacturing steps to form and join
10 the ink chamber 16 and the barrel member 25. Accordingly,
the time and cost necessary to manufacture cartridges, such

2s disclosed herein, are reduced.
The ink supply port 21 at the ink supply side has
the anti-counter flow valve 60. The anti-counter flow wvalve
15 60 consists of an umbrella shaped flexible membrane part 60b
that faces the lower surface of the ink supply port 21 and a
spindle part 60c that supports one end of the ﬁembrane part
60b. Both the membrane part 60b and the spindle part 60c
are formed into one shape using synthesized resin material.
20 The spindle part 60c is inserted through the ink supply port
21 so that the flow wvalve 60 can slide up and down.
Normally, the membrane part 60b is positioned at a distance
from the ink supply port 21, and an extended part 60a
touches the top surface of the floor wall le. Ink is thus
25 allowed to smoothly flow from the ink chamber 16 toward the
valve device 18. When ink starts to flow from the ink
extraction tube 12 toward the ink chamber 16, the membrane

60b will rise and block the ink supply port 21 and thus stop




the flow of ink. As described earlier, the ink chanber 16 is packaged at
reduced pressure. As such, when the ink cartridge 1-is attached to the

i nkj et recording device 2, if 5 the valve device 18 is opened before the
val ve device 19, it is possible that 'Qk al ready present in the ink
extract tube 12 will flow fromthe inkK extract tube 12 toward the ink
chanber 16. Such flow of ink toward the ink chanber 16 wll also draw ink
present in the recording head 7, to which the 10 ink extract tube 12 is
connected, toward the ink chanber 16. Drawing ink present in the recording
head 7 tﬁﬁarg t he i_nk chanber 16 can disrupt ink neniscuses present in
nozzl e PeS18F Phe P¥cording head 7. Disruption of the neniscuses can

adversely affect jqrinj.quality. é;rgygryalggede%h 18,134, opgned_before

t he val ve device 19 en alir is present in the ink extract tube 12, such
air may phawabiedm bhe reaRucedtrpeéssube. 12 onwarsthchand whessi Bhy 1 hha, the
i nk chanber 16. Such flow of air into the ink chanber 16 will adversely

af fect t Rarieacpat édist atéashedhéoi hkepiasdnt rhepelang0dpussebly itéduci ng

rint_ quality. To prevent .such backflo of air or ink, the anti-counter
Pl ow o Bhbeband? BEGYeR 1Bne s PRetbr Rer denathe vanan CRESRN Bar thi doe 1
i s nount g i-n ar.t he_i xtract.i.n u i inserted
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val ve nmetBlerwild2 i flowr frpushase the piajreetd otulpar t 23t ofartchechs ging part
46b upward, and subsequently the side wall part 36 extends and the valve
menber 3ghgebgéhdé .frowrhhélowl € sekt tpuprd4bhe Askachsmber 16 will '

also draw ink present in the recording head 7, to which the

10 ink extract tube 12 is connected, toward the ink chamber 16.

Drawing ink present in the recording head 7 toward the ink

chamber 16 can disrupt ink meniscuses present in nozzle

holes of the recording head 7. Disruption of the meniscuses

can adversely affect print quality. If the valve device 18

15 1is opened before the valve device 19 when ailr is present in

the ink extract tube 12, such air may flow from the ink

extract tube 12 toward, and possibly into, the ink chamber

16. Such flow of air into the ink chamber 16 will adversely

affect the deaerated state of the 1ink present therein

20  possibly reducing print gquality. To prevent such backflow
of air or ink, the anti-counter flow valve €0 is used.

At the time of attachment, when the ink cartridge 1

is mounted on the mounting part 3, the ink extracting tube

12 1s inserted into the introducing path 40 and pushes the

25 wvalve member 32 upward. The valve member 32 in turn pushes

| the projection part 37 of the urging part 46b upward, and

subseguently the side wall part 36 extends and the wvalve

member 32 detaches from the valve seat part 46a. As &




result, the ink in the ink chanber 16 is supplied to the ink extracting
tube 12 through the cemmuni cation paths 38 of the valve nenber 32 and the
comuni cati ng passages 8la-81d of the ink extract tube 12. At the sane
time, the air intake 5 tube 13 is connggted wi th barrel -shaped body 50,
letting the outside air flowinto the“rnk chanber. Unlike the first

enbodi nent, film nenbers 31, 51 are not used and accordingly a pointed
part 72 is not used to rupture the filmnmenbers 31, 51. As such, when the
val ve 10 nenber 32 is pushed up, ink exists in the barrel shaped bodies
30, 50. However, since the circular o'ecting. component 39 is urged

agai nst EREUVES vEhgeankpapt thealny FE Broﬂéc#ﬁoﬁusa#%e§7t0tE%eih%kchanber
16 and the t.op of t shape bodles 30,20 are Li gl ycs ed in
order to° Ega Fevgngubﬁk%? gkrPEgEi EPﬁﬁun§i§an8n9%a om?g égrfg i on of

t he Va|V9alﬂEm%%m5§%Sﬁgmﬁn&nﬁﬂéac§mmﬁ§18@tfﬂ%a@@%%aq@@emIJEBE&kof

cartridge 1 is installed on the nounting part the ink extracting tube
12 and aichei nndkexttuzetl X pushithe kbl vee2@ameniieme3? tpnaady antdakde val ve

menber 32 in turn pushes the projection part 37 of the ur%ing gart 46b
i nstal | e@UPR FﬁelssEBBB?Ftﬁ@nﬁéFh4§ar€ﬁlfﬁBaBFHePOHXné0 béEatSBYt hBFe are

dlsparlt%§?5 e %E EﬁBQthQE %gg EHK 8ﬁgﬁggglng tube 12 and the air intake

25 tybe ere are al'so disparities I'n distance fromthe bottom of
the ink cartridgenhitie thﬁeveﬁl\i%trreeiagbd&aend?peﬂldlnngm@mbgasy 3t hepiparts.

The overall disparity can thus becone relatively | arge. Wen t he di sparity
is |largeargenot used and accordingly a pointed part 72 is not used
to rupture the film members 31, 51. As such, when the valve
10 member 32 is pushed up, ink exists in the barrel shaped
bodies 30, 50. However, since the circular projecting
component 39 is urged against the valve seat part 46a by the
projection part 37, the ink chamber 16 and the top of the
barrel shaped bodies 30, 50 are reliably sealed in order to
15 prevent ink from leaking.

FIGS5. 9%9A and 9B show a variafion of the wvalve
member 32 shown in FIG. 8. As noted above, when the ink
cartridge 1 1s installed on the mounting part 3, the ink
extracting tube 12 and air intake tftube 13 push the valve

20 member 32 upward, and the valve member 32 in turn pushes the
projection part 37 of the urging part 46b installed in the
support member 46.
On the other hand, because there are disparities in
the length of the ink extracting tube 12 and the air intake
25 tube 13, and there are also disparities in distance from the
bottom of the 1ink cartridge 1 to the wvalve member 32
depending on many other parts. The overall disparity can

thus become relatively large. When the disparity is large,




and when the ink cartridge 1 is installed to the nounting part 3, the

val ve nmenber 32 may be pushed up close to the opening 37a of the
projection part 37 and may be caught by the opening 37a. Wen the ink
cartridge 1 is detached from5 the nougging part 3 at this state, the valve
menber 32 is not in contact wwth the valve seat part 46a, thus causing

the ink to leak. In order to prevent this, in this variation, severa

poi nted projections 7la are attached to the valve 10 side wall 71 of the
val ve nmenber 32 as shown in the FIG 9, so that the friction between the

top of thgsvapye sige yall ., tr%%et he pg Oji%%tt%}ggeﬂartto 3/ d Slgi'aﬂﬁf_gi‘éeo' and

they remain attached even i he “ur gi ng~ par I's extende 10

shows a pkiRg- hapat pre) €6t neAnd?b 30N ddie bdSppkakgactionpHd 89 ohet he
support nenber 46, which is added to achieve the sane effect as noted
above. Thbsnihgg3Shaped thpr opreitohid7bpistatiiached nay dbe cobaghvabye si de

wal | 71 the val ve _nenber 32. Based on these styuctures, an addi ng
the 20 %ﬁcﬁ?ﬁ&l@fgngg\% ol NEGNVEE pdtht CHF 4TS at vES n‘é%@?hég gﬁam t he

proj efi @Hep%}{ohnﬁngb%&a{‘rtpaét%ta_rtﬁhil%r eyent ed fcﬁ@"%%"e”gnﬁnﬁé%f egponding
circul ar novements, ‘thus preventing the valve nenber 32 from not returning
to the chesedmpositam whiEh. thbA wilvd 1Beateparesst@actiions ehubhagi nk 25
cartridge 1 and the nounting part 3 of the third enbodinent. In this
enbodi nefibe LR&E ¢al veallevi ce 19 and the nounting part 3 of the ink jet
recordi ng deviced? differ fr€n1the secong enbodlnen%hshomn in EFLG 7.
Since the val ve d&vi & O preven is, in is  variation,
several pointed projections 7la are attached to the valve
10 side wall 71 of the valve member 32 as shown in the FIG. 9,
so that the friction between the top of the wvalve side wall
71 and the projection part 37 is increased and they remain
attached even if the urging part 46b is extended.
FIG. 10 shows a ring-shaped projection 37b on the
15 projection part 37 of the support'member 46, which is added
to achieve the same effect as noted above. This ring-shaped
projection 37b is attached to circular valve side wall 71 of
the valve member 32.
Based o©on these structures, and Dby adding the
20 matching concave or convex parts on the valve member 32 and
the projection part 37, both parts are prevented f£rom making
corresponding circular movements, thus preventing the wvalve
member 32 from not returning to the closed position.
FigS. 11A and 118 are cross-sections of the ink
25 cartridge 1 and the mounting part 3 of the third embodiment.
In this embodiment, the valve device 19 and the mounting

part 3 of the ink jet xecording device 2 differ from the

second embodiment shown in FIG. 7. Since the wvalve device




18 is the sanme, the explanation of the valve device 18 is omtted. The

val ve device 19 is equi pped with the support nenber-46 and the val ve
menber 32. The support nenber 46 is 5 assenbled using a rubber-like elastic
material just as the support nmenber 4~in the first and second

enbodi nents, and is equipped with the valve seat part 46a and an urging
part 46b on the top part. The structures of these parts are identical
with the val ve seat part 46a and the urging part 10 46b of the first and
second enbodi nents. In the mddle of the valve seat part 46a, the opening

41 is fo tq.exp th enter. of_.t.he valv menher. 32 1.0t ouf si de
and, in @quﬁoagnggg ?bn?hg %?:aQQ%}%éﬁtg%3gaﬁigﬁggﬁné%ﬁﬁﬁ?t e %%ening
41 is prepeeted. 15 toward the opposite side of the urging part 46b. FIG
12 shows the detail of the valve nenber 32. Just as the val ve nenber shown
in the FIG 8, tMhevavebve neieyerced2l?s isqueéppinbedt Wikhvaihe 68pponsi sting
of the bottompart 70 and the valve side wall part 71. The 20 expl anation
of the dBERPPEJIL0AEEr GEEI TR LIVECPEIORG “CommiRfcaPPBRTHal'REPSE 4Rd1S

P LS, BGRAEL 30 I AL i 2L 0P LU Ao oyl e gt g 10
cylindri gapppatt ne@palt ¢y standievetitrisealdng fédamaidesndsdtopnsyy fagg. Wen
the ink cartridge 1 is installed on the nounting part 3 in a normal nanner
and t he val eguippber w3d2h ithepusheart uwlr dPdrond bheandl ¥p seginpaperiéa, the
top edge, pf Lhe gyl \ndrigal part 00 13 BoRltLaned apart fromthe 38
identical with the wvalve seat part 46a and the urging part
10 46b of the first and second embodiments.
In the middle of the wvalve seat part 46a, the
opening 41 is formed to expose the center of the wvalve
member 32 to the outside and, in the lower portion, a
sealing paxt 63 which surrounds the opening 41 is projected
15 toward the opposite side of the urging part 46b.
FIG. 12 shows the detail of the valve member 32.
Just as the wvalve member shown in the FIG. 8, the walve
member 32 1s equipped with a wvalve 68 consisting of the
bottom part 70 and the wvalve side wall part 71. The
20 explanation of the detailed construction irncluding
communication paths 38 and projecting part 59 is omitted
since they are explained in reference to FIGS. BA-8E.
In this example, the bottom part 70 is attached
with a cylindrical part 66 which stands vertically from the
25 top surface. When the ink cartridge 1 is installed on the
mounting part 3 in a normal manner and the valve member 32

is pushed upward from the valve seat part 46a, the top edge

of the cylindrical part 66 is positioned apart from the




i nside surface of the barrel nenber 25 and thus the through- pass between
the ink chanber 16 and the opening 41 of the valve seat part 46a is
secured. The bottompart 70 is attached with the operating 5 nenber 67
whi ch extends vertically fromthe openkgg 41 on the side being exposed.
Several concave portions 67a and convex portions 67b are fornmed on the
outer circunference of the operating nenber 67, which extend al ong the
~direction of the axis. This configuration, in which the operating nenber
10 67 is attached to, or formed integrally with, the valve nenber 32,

provi des 4dlbstEnel, 2dantaoen oner 21T ARGRIENGS, Ly WALGN Lhe cARBLARLNg

menber I's separate fromthe var examnpl e rder for

an oper abuig MBRIHMRen32chd olﬁnemtaﬁlb@rveneleanaheh@p@p@dl&@ mﬂnb@f gust be
positioned 15 in cooperation with the valve nenber 32. In configurations

in mhlchvﬁﬁ§eo§@ﬁ§tPﬁgtnéﬁbeﬁ86$ep§r§éparate formthe valve nmenber 32, the
position of the ti menber wth respect to . the valve nber

must be carefullgﬂgﬁa? gg?@dpaﬁgca elﬁl§§Fﬁﬁﬁﬁ%ﬂw%ﬁhtF%eoﬁgﬁég%ﬁBgnenber
67 widh t e nan%gg u esylt a d/ or
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confi gur ahkeonsiden wbish theoeperati fgvaeabecotéave aldmchets 6Da andf or med
integrally with, the valve nenber 32. Mreover, in an apparatus including
two or rrﬁP@VGZSP@é"It\JL@@S(@7@ argn fomredarty |té11@e0\1°3|‘t19ﬁ @ﬁrﬂumf@ém@eaﬁé an ink
val ve) t

S us d mnth device n_imge for |ce)
connunicgﬁgsoﬁﬁfﬁ thé Wﬁ &<, Gy W&ﬁ %eex g&@@ugg%o F8€ &angkves of
differenthtyRes s. Mals iGnBYuration, in which the operating member

10 67 1is attached to, or formed integrally with, the wvalve
member 32, provides distinct advantages over arrangements in
which the operating member 67 1is separate from the wvalve
member 32. For example, in order for an operating member 32
to operate a valve, the operating member must be positioned

15 in cooperation with the valve member 32. In configurations
in which the operating member 67 is separate form the valve
member 32, the position of the operating member &7 with
respect to the valve member 32 must be carefully controlled
because misalignment of the operating member 67 with respect

20 to the valve member 32 could result in leakage and/or damage
to the wvalve member 32. Such contrel is not necessary in
configurations in which the operating member 67 is attached
to, or formed integrally with, the valve member 32.

Moreover, in an apparatus including two or more

25 valves (e.g., an ink cartridge with an air valve and an ink
valve) that is used with a device {(e.g., an image forming
device) that communicates with the valves, it may be

advantageous to provide valves of different types - that is,




one or nore valves can be provided having a configuration in which an
operating nenber is attached to a valve nenber and onhe or nore val ves can
be provided having a configuration in which an operating nenber is not
attached to a valve nenber. 5 In the ingtance in which a valve is provided
having a configuration in which an operating nenber is not attached to a
val ve nmenber, the operating nenber could be attached to the device at a
specified location. As at |east one of the valves includes an attached
operating nenber, that valve 10 woul d not be able to communicate with the

devi ce abgkhe: spsel Led ocatl an Besaused ya.oper atLad Tebers poyld be

present. uch an arrangenent w nsure t

instal | e¢ghiight ke dpdreai (ﬂbmﬁﬁﬂﬁhiﬂéﬁﬁﬁéwédC@S“H“bﬁ@%ésméhbéraand
respective region of the device. 15 FIG 11A shows the state prior to the

instalIapm@noromOEHeVBﬁWe@acEmi@geproanwadthaVﬁn@naingnﬁaguratdbnthe i nk
j et recor deV|ce 2, .and the | ower edge of the operating nenber 67 is

made so V Fnlgpﬁ5§FﬂP8n@& FFgH@Iﬁoébé@éaC@ﬁg towér védge BPMPRE -seal i ng
part £3. 1ln ¢ és ﬁ% <doth 20, vgl rgaerrbgtr érg‘fr g&v%aq%\{ﬁ:e 18 and

t he valve ne t he va V|ce ar € presse agalnst eval ve

seat pal’cbnfiﬁi;m@bttlbﬁ %.Upﬁﬂﬁicﬂﬂ'eﬁﬁebp@@a%&%gt hignRachi yahye devihe@edi s not
rel eased. Wth respect to the nounting part 3 of the ink jet 25 recording

devi ce 2tOtﬁevﬁﬁweem@m@@EhnghEuD@eratuggpneméeﬂe@ouﬂd bke aicnkcheppltioer part

just as %ﬁ rst and second , epbodj ments, and a porous body 3c such as
sponge i <ﬂ%&? %%(ﬁuﬁpﬁqﬁ;%?ﬁ:%&??%%?an Agbet 1238t t ARE Phe theakage

of ink 4Qalves includes an attached operating member, that valve

10  would not be able to communicate with the device at the
specified location because two operating members would be
present. Such an arrangement will ensure that when the
apparatus 1s installed in the device, each valve properly
communicates with a respective region of the device.

15 FIG. 11A shows the state prior to the installation
of the ink cartridge 1 onto the mounting part 3 of the ink.
jet recording device 2, and the lower edge of the operating
member 67 is made so that it is positioned slightly above
the lower edge of the sealing part 63. In this state, both

20 the valve member 32 of valve device 18 and the valve member
32 of the valve device 19 are pressed.against the valve seat
part 46a of the support member 46 and thus each valve device
is not released,

With respect to the mounting part 3 of the ink jet

25 recording device 2, the ink extracting tube 12 is projected
in the ink supplier part 3just as the first and second
embodiments, and a porous body 3c such as sponge is attached

around the ink extracting tube 12 so that the leakage of ink




wi |l be absorbed. In the outside. air intake part, the convex part 3d is
formed in such a way that it corresponds to the sealing part 63, and the
air intake tube 13 is attached to the bottom surface of the concave part
3d. 5 As shown in FIG 11B, when the ink cartridge 1 is installed, the tip
of the ink extracting tube 12 pushes the valve nenber 32 of the valve
device 18 just as in the first and second enbodi nents, thus releasing the
val ve device 18. In the outside air intake part, the tip of the 10
operating nenber 67 touches the bottom of the concave part 3d, and the

I t t 46a i d d while. the, | mber 32 is fixed,
rel easi nf PHie Vol VORI, AT t heCsafb-T e, ife BOLEbM STS of “The

seal i ng Pahte@3 oSt ald aghed,tRetihenbatiomof, 1he-copcaye parts3dngand a
passage 15 is fornmed between the air intake tube 13 and the ink chanber 16

t hrough the tleteased ivad vepadevi €2, 1%nd nthbe di r dnéntkedi tebe, ITheigal ve
menber 32 equipped wth the operating nenber 67 is installed only in the
val ve de@iréached mewsher bothemy ghvdapeniedr the egquicpyedradtwdeh t he

operating nenber 67 nmpy al so installed. in e .ink supply,part sq that
the_ﬁ%k extractiﬁﬁsyﬁ %Wﬁzlaogﬁekoil rpf%%? %getﬁénhﬁﬁﬁﬁgﬂ%w%%rﬁ 3° FIG
13 is a §ﬁ%%b@&@ﬁ,vwﬁ€(HiﬁfB%'Hﬁécﬁﬂﬁréﬂgfaétiﬁﬁ @uﬁgunéhpagﬁeglﬂﬁet- I'n
this enbodi nent, a cover if 25 covers a bottom area of the container wall

| a of theailnke cerbeirdge off FG Yalvedénkceat8ridge dsalisothacludes two

walls g and |h simlar to the ink cartridge 1 of Fig. 7 that formthe
bar r el - shafed 568 e €™ B9GAGEG  wWhiEls &PdSgpdnuthe valve device 18

In the outside air intake part, the tip of the

10 operating member 67 touches the bottom of the concave part

3d, and the valve seat part 46a is moved downward while the

valve member 32 is fixed, releasing the valve device. At

the same time, the bottom edge of the sealing part 63 is

attached to the bottom of the concave part 3d, and a passage

15 1is formed between the air intake tube 13 and the ink chamber
16 through the released valve device 19.

In thé third embodiment, the wvalve member 32
equipped with the operating member 67 is installed only in
the valve device 19. However, the wvalve member 32 eguipped

20 with the operating member 67 may also be installed in the
ink supply part so that the ink extracting tube 12 does not
project to the mounting part 3.
FIG. 13 is a sectional view of the ink cartridge 1
of a fourth embodiment. In this embodiment, a cover 1f
25 covers a bottom area of the container wall la of the ink
cartridge of FIG. 2. The ink cartridge 1 alsc includes two
walls 1g and 1lh similar to the ink cartridge 1 cof Fig. 7

that form the barrel-shaped bodies 30 and 50 which are open




downward. The valve device 18 is placed in the barrel- shaped body 30 and
the valve device 19 is placed in the barrel-shaped body 50. The val ve
device 18 and the valve device 19 are identical to the valve devices of
FIG 2. 5 Located opposite the positioghng parts 33a of the valve devices
18 and 19, the cover if includes a cov 63 that covers the valve device
18 and a cover 64 that covers the valve device 19. The ink cartridge 1

al so includes an opening 86 10 that is forned in the partition wall |c
that allows ink I to be supplied to the ink chanber 16 during
manufacturing. After the ink has been supplied to the ink chanber_ 16 and

before t 8?“88§€F11f ?]éeplvééé’(? oﬁei’hﬁep&-rﬁ ai-AerPyRfgd | &0 %h%tBE}ﬁé?l.SS is
placed agabpsh theypash! Lhon YKl JoJd Ldete 1 [9s CRBLoLhe oDeaLng 8.
e S th

An ink detection devi ce ocated wthin i nk chanber 16. The

i nk det ephireall-enabedeidBy 990. | NChedes BrSUPPPLte 108 tdal €xé endsvEromthe
partition wall 1c, a blocking menber 92 attached to an arm 98, a bal ance
20 nenbeflegécat ththedet cidanopposi te erlee ofvaliie adevOseangfa FHivot 94

attached_to the support, 10Q. After .the ink chanber 16 is_filled with ink I
2nd” ThehPRRESEnkOBET T agd R | BORLEASRan R ot FosPEi drie ¢ FEL'BI ocki ng
menber 9o LepRiNS d NaLHe 17 0) HEd | eevélo-lémiﬁslﬁéﬂ@#a @@Fﬁkﬂ ng3 rfgma%r 92
remains I n the projection 110, a sensor ~(nof shown) is able to detect the
pr esencecofretrie teockige devbee 98 sind hat cavesersd sthiaf ocgedrihahet he ink

chanmber 16 is full. 42
valve device 19.
. The ink cartridge 1 also includes an opening 86
10 that is formed in the partition wall 1lc that allows ink I to
be supplied to the i1ink chamber 16 during manufacturing.
After the ink has been supplied to the ink chamber 16 and
before the cover 1f is placed on the container wall la, a
stopper 88 is.placed against the partition wall lc in order
15 to cover the opening B6.

An ink detection level device 90 is located within
the ink chamber 16. The 1ink detection level device 90
includes a support 100 that extends from the partition wall
lc, a blocking member 92 attached to an arm 98, a balance

20 member 96 attached to an opposite end of the arm 98 and a
pivot 94 attached tc the support 100.

After the ink chamber 16 is filled with ink I, and
when the ink cartridge 1 is held in an upright position, the
blocking member 22 remains in the projection 110. While the

25 Dblocking member 92 remains in the projection 110, a sensor
(not shown) is able to detect the presence of the blocking
member 92 so that a user is informed that the ink chamber 16
is full.




When the ink chanber 16 is enptied, the arm98 rotates via the pivot 94
such that the bal ance menber 96 eventually rotates toward and contacts the
partition wall ic. As such, the blocking nenber 92 eventually rotates to a
5 position outside the indicated box apea. The sensor is thus able to
detect the absence of the blocking nmenber 92 and informthe user that the
i nk chanber 16 is enpty. FIGS. 14A and 14B are views of an ink cartridge 1
according to a fifth enbodi nent of the invention. FIG 14A 10 is a
perspective view of the ink cartridge 1 froman upper direction, FIG 14B

IS a perspective yew ofot he,f nio Gafdr i dge fstﬁﬁkﬁeb9“§§h€i%&9¥i9§ and

FIG 15 is a sectional view taken along a |ine -1 | G 14B. The

i nk storedtefesherianktrar pivdge 44 i suddaeaitedthd5vanknead whentheteaer ati on
processi ng has been perforned, and the ink has been sealed in the ink
cartri dgévemkealpk retageaetareddi angr gentestsufprevsranténnt vphdg &l ure

due t h iSt f. bubbl in.ink wthin the.ink ch 6. The ink
CartridgBoL TACTUGBES e GORTE nB R P3O ISE AT en  DRBEPpcrd | Buer end

S“rf?§9586%§t98%”ou%@§d%h%he' 16h iR ML R xS Sfesed He%gﬁ%oﬁ:oiﬁo‘éﬁﬁst he
opening on the top surface o% the container wall [a. The I'itd Ib s

provi dedabilth tac gleppedg thar tabsemdd ch i scrout vasdkyngpoeinbededo? naaeder to
i nprove operability when the ink 25 cartridge 1 is detached fronfattached
to the i ARfeEr™ EBeor@rHgtappaitheusnk chagpbler dbr és eRPtyentai ner wall |a

and the 1d Ib arg dornp, of .3 g n rterial . fs shown i, FIG g8 the
according to a fifth embodiment of the invention. FIG. 14A
10 1is a perspective view of the ink cartridge 1 from an upper
direction, FIG. 14B is a perspective wview of the ink
cartridge 1 from a lower directicon and FIG. 15 is a
sectional view taken along a line III-III of FIG. 14B.
The ink stored in the ink cartridge 1 is dezerated
15 ink on which deaeration processing has been performed, and
the ink has been sealed in the ink cartridge. The ink is
deaerated in order to suppress an emitting failure due to
the existence of bubbles in ink within the ink chamber 16.
The ink cartridge 1 includes the container wall la
20 in which the upper/lower end surfaces are open, and the
lid 1b which is fixed in order to cover the opening on the
top surface of the container wall la. The 1lid 1b is
provided with & gripping part 1d which 1is outwardly
protruded 1in order to 1improve operability when the ink
25 cartridge 1 1s detached from/attached to the inkjet
recording apparatus 2. Furthermore, the container wall la

and the 1lid 1b are formed of a resin material.

As shown in FIG. 15, the partition wall lc divides




the inside of the ink cartridge 1 into two spaces and is forned integrally
with the container wakl la. Wthin these two spaces;—the space betmeen t he
partition wall |Ic and the top opening covered by the lid |Ib (i.e., the top
portion) is 5 fornmed as the ink chanbe% 16 which stores ink, and the space
between the partition wall |Ic and the FSwer opening (i.e., the bottom
portion) is formed as a second chanber 17. The partition wall |c extends
perpendi cular to the center axis direction of the container wall la at a
substantially 10 internedi ate position between the top opening and the

bott om ogenlng Because _of this, the. ink cartrldge 1 is supported, from

the insid ebfﬂﬁﬁﬁ%a?Flﬁqﬁ1%%ﬁICTEtéﬂdﬂﬁe stBE? aft'Pal9RAGS T eF R diSt e
posi tion £af. %Qe 3§§§ﬁ%€59éma d4t%%JP§§PEQE§é§U&Q ie§55taﬂﬁﬁhéﬂakﬂége

pressure £6'D ronlt e outside of the ink

cartri dgewd sipwe@ves;hearg:baieé wamiéomn end garageiof wheli ok eart tihdge 1
can be suppressed. Additionally, the container wall la fornms a

substantﬁ@pl@pﬁ@@m@n@@W@ﬁeﬁh@wetMW HGKiﬂéht@JEtnoiﬁﬁsééﬁﬁ@@rtlg@)baﬁ t he

f our ers are forned th s bst cylindri.c curyv malls | k, and
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respect to the above-nentioned pressure is inproved t he part|t|on
wal | 1c, thiee duutreal - sbapeseh pody Fdrmeshich @xbeadﬁdta%amﬁethQTOpembng of

t he second chanber 17, is connected and fornmed so as to protrude into the
second ®RaRBEACTT7 Walim theepbenisi oermendicelasd surkorngenkerqgxis

direction of the container wall la at a substantially
10 intermediate position between the top opening and the bottom
opening. Because of this, the ink cartridge 1 is supported
from the inside Dby the partition wall lc¢ at the
substantially intermediate position of the ink cartridge 1.
Thus, pressure resistance against a pressure to be added
15 toward the inside from the outside of the ink cartridge 1
improves, and deformation and damage of the ink cartridge 1
can bhe suppressed.
Additicnally, the container wall la forms a
substantially rectangular shape in horizontal cross-section,
20 but the four corners are formed with substantially
cylindrical curved walls 1k, and the side surfaces between
the curved walls 1k are formed as concave parts 11 facing
cutward. By so doing, the rigidity of the ink cartridge 1
with respect to the above-mentioned pressure is improved.
25 On the partition wall lc, the barrel-shaped body 30,
which extends toward the opening of the second chamber 17,
is connected and formed so as to protrude into the second

chamber 17 from the partition wall lc and surround the




cylindrical wall 22. In addition, on the partition wall ic, the second
barrel -shaped body 50; which extends toward the opeming of the second
chanmber 17, is connected and forned so as to protrude toward the second
chanmber 17 fromthe 5 partition wall |c¢c and surround the cylindrical wall

- 24. The outside surface of the barrel - éﬂaped body 30 and the outside
surface of the second barrel -shaped body 50 are connected to a pair of
side surfaces of the container wall la, respectively. The barrel -shaped
body 30 and the 10 second barrel -shaped body 50 are nutually connected to a
connecting nmenber 1m Additionally, the connecting nenber Imis connected
to a pa|¢Yé#n§F§§a%uWﬁéée§2dlfi%r@ﬁ@lt¥®6n1@ﬁeth%opérﬁ%h%P%nﬁﬂlba??rof si de

surfaces nectin er ecause. of . thig, e ,secon chanber
17 is di E%e&e‘:ﬁp R %p’rr?éasp O‘iﬁbggioé’hlfﬁd ex(s’Ee FIE A )%% t he
'”terCO“BESB@ﬁ%b@Er%heSBQESHdb@HMmﬁgr 1$ecQBdcBﬁﬁé@keahéﬁédf89ﬂ¥d5Qo and
connecting nenbers im in Th is, the barrel -shaped body 30, the second
body- shaped tbodprbOrudad theaednnebti ngenenter shhapbeknlVunftroon Bkea 20
support nmenber which support the container wall la fromthe _inside, so
that JreB3gEétiesi ypdhcéCorntheuEsatBAnERewaY L 1RET IFAPr BBES @th respect to

2 Pl osaure Thal e, SOledLgp ey d 8l G2 01O e ol ol ol ko
SUppr essgdy 23 eNexfus idePTOREHEE dOr-packaghng BQEréﬂksﬁéﬁéal geeylsointo a
packagi ng nmenber 82 is explained with reference to 16 and 17 Fl GS.
16 and 1arar@dnnamumﬁﬂtwlaw@auﬁumﬁnglaesBakéaabBemﬁathmkagnnglbedy of
the ink cartrldge 45
all 1la, respectively. The barrel-shaped body 30 and the
10 second barrel-shaped body 50 are mutually connected to a
connecting member 1lm. Additionally, the connecting
member 1lm is connected to a pair of side surfaces different
from the above-mentioned pair of side surfaces by a
connecting member 1n. Because of this, the second
15 chamber 17 is divided into four spaces 10a, 10b, 10c, 10d
{(see FIG. 14B) by the interconnected barrel-shaped body 30,
second barrel-shaped body 50, and connecting members im, Iln.
That is, the barrel-shaped bedy 30, the second body-shaped
body 50, and the connecting members 1lm, 1ln function as a
20 support member which support the container walli la from the
inside, so that pressure resistance of the container wall la
improves with respect to a pressure that is added to the
inside from the outside of the ink cartridge 1. Damage and
deformation of the ink cartridge I can thus be suppressed.
25 Next, a procedure for packaging the ink cartridge 1
into a packaging member 82 is explained with reference to

FIGS. 16 and 17. FIGS. 16 and 17 are sectional views

showing a state after a packaging body of the ink cartridge




1 is manufactured. The packagi ng nenber 82 includes the ink cartridge 1

i nsi de which deaerated ink is stored. The packagi ng -nenber 82 is conposed
of a cylindrical seal material, and is 5 provided with a shielding |ayer
whi ch suppresses humdity and air penetration. The shielding |layer has a
| am nated structure in which a pIuraIﬁ?y of filmsheets are |ami nated.” In
a state in which the ink cartridge 1 is contained, both end parts
(hereafter referred to as "fused parts") 83a, 83b 10 of the packagi ng
menber 82 are fused together, form ng a bag shape. In order to maintain a
sufficient degree of deaeration of the ink cartridge 1, the pressure is
reduced lbeswsenufpetiinkdeartri dge and the packagi ng menber 82. The sheet

material which cqpnstitutes the packagi .15 mber_,82 jncl udes, . for

exampl o, | ami nat (NG, HAFGIHIS BAORHNGS JOCTHER HE o1 GAC T 4yere
(external siyfface Laveh) QRacPH€e8 denpf AN akuripum akbey bé&%giﬁ@d an
adhesi ve | ayer, a polyethylene terepthalate |ayer, an adhesive layer, and
a pol ypheppeene2l ayecofiposednak sucfacadrayel) seaitheterhel, 20dside of

the alumnumal loy layer. In ternms of manufacturing the packagi ng body of
the 3 nkeeavidpdgerith nawshdle lidHad nkaxer t Mhdgd 1SURPRTRSE nBAMNIOW Y hin a

chace LTt S P SSRULEL SR oIUREd D AL VAR BUIY, pal ey LhkRapges Lo
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fused i nITadwandeteaanih tdiei oh hehef dadkd gqeartri8Bfe ils openonddined, both
end parts (hereafter referred to as "fused parts™) 83a, 83b
10 of the packaging member 82 are fused together, forming a bag
shape. In order to maintain a sufficient degree of
deaeration of the ink cartridge 1, the pressure is reduced
between the ink cartridge and the packaging member 82.
The sheet material which constitutes the packaging
15 member 82 includes, for example, laminating, in order, an
adhesive layer and a nylon layer (external surface layer} on
cne side of an aluminum alloy layer, and an adhesive layer,
a polyethylene terepthalate layer, an adhesive layer, and a
polypropylene layer (internal surface layer) on the other
20 side of the aluminum alloy layer.

In terms of manufacturing the packaging body of the
ink cartridge 1 in which the ink cartridge 1 is contained,
within a space in which pressure is reduced by a vacuum pump
or the like so as to be a vacuum or an atmosphere close to a

25 wvacuum state, the ink cartridge 1 in which deaerated ink is
stored is inserted into the packaging member 82. One of the
fused parts 83a of the packaging member 82 1is thermally

fused in advance, and the other fused part 83b is open.




Then, the other fused part 83b of the packaging nenber 82 is thernmally
fused. When the fused-part 83b is fornmed and seal ed;~and the packaging is
conpleted (the states of FIGS. 16 and 17). The ink cartridge 1 is thus

sealed in the 5 packaging nenber 82. us, pressure is constantly applied-
innard from the outside of the ink cartridge 1. However, in the ink
cartridge 1, the partition wall |Ic is arranged at the substantially
i nternedi ate position between the two openings 10 of the container wall |a,

so that the ink cartridge 1 can tolerate the pressure applied to the ink
cartridge 1. Danmage and deformation _of the ink cartridge 1 can %hus be
pr event ed Ry gitBet YTHET KESERAK PekAnIEP £6 ithei Rersa8d gy mefrRe part i on

wal | |c, |Lhd_ | b-fixed t er 1 i-g, :an u d walls
1k. Furtﬁé?%%ﬁégyﬁjF%éégépegpkgﬁo%ﬁhe ggggﬁd cqgﬁggggl%? ?%% é%r%ﬁashaped
body 30 gadithe saeondnbarpgtzshapgd bedychfbpstedonnedd edtheea paifr of

side surfaces of the respective container wall la and are al so connected
t o anot h&LGpai déofansi dd )sur Theesnky cemsrdécarnedt itng thosnmespérs Lm the. Thus,
t he pressure resistance of .the second chanber 17 of the ink cartridge 1

can b i RBFEFEENI E@F@@ﬁh@?on and damage of the ink cartridge 1 can thus be

reliably suppres Th f d f b f. ! 5
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cartridge 1 which causes ink r 16, ich
creates ahshape:ofdd hefi hecaihki dgetkivhjechl . cambatvhe , noint edet dntkhe

i nkj et recordi ng apparatus 2 due to danmage and deformati on can be reliably

suppr essedrtgaidge 1, the partition wall lc is arranged at the

substantially intermediate poéition between the two openings

10 of the container wall la, so that the ink cartridge 1 can

tolerate the pressure applied to the ink cartridge 1.

Damage and deformation of the ink cartridge 1 can thus be

prevented. Rigidity of the ink chamber 16 is improved by

the partition wall 1lc, the 1lid 1lb fixed to the upper end

i5 opening, and the curved walls lk. Furthermore, with respect

to the second chamber 17, the barrel-shaped body 30 and the

second barrel-shaped body 50 are connected ﬁo a pair of side

surfaces of the respective container wall la and are also

connected to another pair of side surfaces by the connecting

20 members 1lm, 1ln. Thus, the pressure resistance of the second

chamber 17 of the ink cartridge 1 <can be improved.

Deformation and damage of the ink cartridge 1 can thus be
reliably suppressed.

Therefore, damage and deformation of the ink

25 cartridge 1 which causes ink leakage from the ink chamber 16,

and which creates a shape of the ink cartridge 1 which

cannot be mounted to the inkjet recording apparatus 2 due to

damage and deformation can be reliably suppressed.




Al so, while in the above exanple the outer shape of the valve devices 18
and 19 are nmade slightly smaller than the inside shape of the

barrel -shaped bodi es 30 and 50 and are fixed through the pressure fromthe
hol ding wall 42, the 5 outer shape of fhe valve devices 18 and 19 can be
made slightly Iarger than the inside shape of the barrel -shaped bodies 30
and 50 and the val ve devices 18 and 19 may be fixed by driving theminto

t he through-chanber. FIGS. 18- 19B are views of an ink cartridge 1 10
according to a sixth enbodi nent of the invention. FIG 18 1is a sectional

di agram of the i cartri,dge 1, FIG 19A is arged _dia an1sh W ng an
i nner wal | surfa@‘gL and"hllg%Glnld:é“? sak&%v%n?%?rb%n]oe&% sOUkRY | %ﬁ) df agr am
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i ncludes the substantially cylindrical contal ner in which t

- upper/| ovRe érgiskr facgse as® openpaandlashiagdebbbehiiels i3) éndeﬁ0|andrder to
cover and seal the opening on the top surface of the container wall |a.
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surface of I b, mesh shaped 25 di spersing grooves 14 are forned to
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FIGS. 18- 19B are views of an ink cartridge 1
10 according to a sixth embodiment of the invention. FIG. 18
is a sectional diagram of the ink cartridge 1, FIG. 19A is
an enlarged diagram showing an inner wall surface, and
FIG. 19B is an enlarged cross-sectional diagram showing part

D in FIG. 18; and
15 As shown in FIG. 18, the ink cartridge 1 includes
the substantially cylindrical container wall la in which the
upper/locwer end surfaces are open, and a 1lid lb which is
fixed in order to cover and seal the opening on the top
surface of the container wall la. The 1id 1lb is provided
20 with the gripping part 1d which protrudes outwardly in order
to improve operability when the ink Cartridge.l is detached
from/attached to the inkjet recording apparatus 2. The
inside of the gripping part 1d is formed in a hollow shape,
and on the inner wall surface of the 1lid 1b, mesh shaped
25 dispersing grooves 14 are formed to hold the ink I by
capillary action in a state where the ink is dispersed in a
first direction and a second direction perpendicular to the

first direction (see FIGS. 192 and 19B). These dispersing




grooves 14 wll be described later. As shown in FIG 18, the container

wall la and the lid Ib are forned of a resin material. The ink | to be
supplied to the recording head 7 is stored in the ink chanber 16 forned
inside the ink 5 cartridge 1. The contaigner wall la and the lid | b are
formed froma transparent or sem -transparent resin material, and

structured to allow the color of the ink | stored in the ink chanber 16 to
be recogni zed. As shown in FIG 18, the partition wall Ic divides 10 the
inside of the ink cartridge 1 into two spaces and is formed integrally

with thegegptaikney wahh ba. qUEERLEBelhege e t WA SRACES, iﬁhgzléga%ig,beween the

partition wall |Ic and the top opening covered by the li .e., the top
portion) costafioemedvalkl t He | akdchanden 186 1vhi £he stforeed Nk andrebeénspace
15 between the partition wall Ic and the | ower opening (i.e., the bottom

porti on) "RESFéfked A8%alBécdndcmambBPaiied e i Hhe | reROrAEnY nRegdatber 16,
a2 sgariibigrea by sue pardggn e o sl ko o

posi tion near e top surface of e cont ai

space; 20chhatidges Not oo akBnthenkhk Jais 1f0rgrd end heijgop i deeof the
i nk chanber 16 when the ink <cartridge 1 is installed in the inkjet
recor di ngoappdr dtros. 2. trhnsphirenspace s2d\i-tthransphlrewtpaetifomaedrhyla

hol | ow shape inside the grippin% part |1d is also included. 25 Next, the
di sper si RgPEEVEE TR 6Pnad Lol The rrAer oduthgcénst It BEC§EFppPnghpart | d
are desctihe ' referen to FIGS. .19A and 19B. FIGS. 19A and 19B are
diagransEhghghgﬁégfhg%sﬁgugguF8089n§ﬁ8ddispersing grooves 14. FIG 49

As shown in FIG. 18, the partition wall lc divides

10 the inside of the ink cartridge 1 into two spaces and is

‘formed integrally with the container wall la. Within these

two spaces, the space between the partition wall lc and the

top opening covered by the 1lid 1b (i.e., the top portion) is

formed as the ink chamber 16 which stores ink, and the space

15 Dbetween the partition wall lc and the lower opening {i.e.,
the bottom portion) is formed as a second chamber 17.

The ink I in the ink chamber 16, that is
partitioned by the partition wall 1¢, is supplied up to a
position near the top surface of the container wall la. As

20 a result, a space 20 that does not contain the ink I is
formed on the top side of the ink chamber 16 when the ink
cartridge 1 is installed in the inkjet recording apparatus 2.
In this space 20, the hollow part formed by a hollow shape
inside the gripping part 1d is also included.

25 Next, the dispersing grooves 14 formed on the inner
surface of the gripping part 1d are described with reference
to FIGS. 19%9A and 19B. FIGS. 192 and 19B are diagrams

showing the structure of the dispersing grooves 14. FIG.




19A is an enl arged di agram show ng the inner wall surface of the gripping
part Id and FIG 19B is an enl arged cross- sectionaldiagram show ng part D
in FIG 18. On the sone or all of the inner wall surface of the 5 lid Ib,
squar e- shaped protruding parts are posiédfioned at an equal distance in the
first direction and the second direction fromeach other as shown in FIG
19A, and grooves are fornmed between the square-shaped projecting parts.
These grooves are laid in the in the first direction and the 10 second
direction in a square nesh shape to formthe dispersing grooves 14. The
ink | thabAadkereseoiatrhed dhemramalhostithbacdeofinhbe kihdll BuefiteesoiEnt o

t hese dispersing grooves 14 and is held within these grooves in a state
such théREtm¥49ﬂ4n9i§aaws§B#séa@rﬁ¥%e VOBt i kal 2andkhbrigasht §Fo35-

di i i Ll Lon. Thi i s.shown in FIG 19B. As sh
in PG Toee iRy CAeR ok Elund kG R Poaves TR 18 hel d by capillary

action. Ink | isdielthdysok@ndt| a1y agtind eMgBrI {at hesapage28s which does
not 20 contain the ink, is formed inside the gripping part id as a result

of tHe uded Kol disypatdee sgrapepl nrpantdid tpainstateé pthetiokedantr edge 1
into the inkjet recording apparatus 2 and the container wall la is on the
| over si 88U8hd CRETRPES BN sthR t Rdrgfpefigegéiopn eRds &Bse, seRenfnk

0005 0t 3123 LAY, el TR NSRS TSRS 1 oo SRELR |
hel d in kheserodinsper skRgeghooves l4gulherehaped Waensthe Hger pyi-ews the 50
These ¢grooves are laid in the in the first direction and the

10 second direction in a sqguare mesh shape to form the

dispersing grooves 14. The ink I that adheres on the inner

wall surface of the lid 1b enters into these dispersing

grooves 14 and is held within these grooves in a state such

that the ink I is dispersed in the vertical and horizontal

15 directions by capillary action. This stage is shown in FIG.
19B.

As shown in FIG. 19B, ink I in the dispersing
grooves 14 1is held by capillary action. Ink I is held by
capillary action even if the space 20, which does not

20 contain the ink, is formed inside the gripping part id as a
result of the user holding the gripping part 1d to install
the ink cartridge 1 into the inkjet recording apparatus 2
and the container wall la is on the lower side and the 1lid
lb is on the upper side. In this case, the ink I does not
25 flow out from the dispersing grooves 14.

The dispersing grooves 14 are formed in a sguare

mesh shape by fine grooves, and ink I i1s held in these

dispersing grooves 14, Therefore, when the user views the




ink cartridge i fromoutside, the ink I can be recognized as the ink |

forms a thin filmthat adheres to the inside the lid Ib. The container
wall la is formed by the same 5 transparent or senmi-transparent material
as the lid Ib. However, if the ink | igngathered at a predeterm ned vol une

in the ink chanber 16, the color of the ink | darkens and has a bl ackened
color. For instance, when the ink | of cyan or magenta is stored, the

color of the ink | becones al nost 10 black. When the ink | in yellowis
stored, the ink | becones al nost a red-black. Therefore, it becones
di fficul ol or of the.,ink

. far e ;user, t.o _accurately ter,m ne the l.
Fbmever,aggcgﬁgégﬁﬁéei%kaQPtPFESé% 'ig o?g%d§wfﬁﬁ %FhéeSBQEézﬁa,aﬁhich
does not teantigin 1t heodmk 4, t8Rd then 194 SRe(SIdY & ooyesiA4i 90 the i nner
wal | surface of the lid |Ib forma part of the space 20, and because the ink
| is helddi Abthe di spersing grooves 14 in a substantially thin film
state, the color of the ink | stored in the ink _chanber 16 can be
accurat el y recogm¥ed. ot RNSxplHhed tbovesS atesRafingPyo £ERe i ARme

cartrg dg i.bed_above, _ i is formed to_have sgne
trang%argﬁgéfggﬁgakhegfnkééﬁ%I%%%?%éé%é%ﬁu&%ﬁgﬁﬁﬁéi nas gﬁg%vg§d141P0rned on
the innegowakkrsurifrace ofidiher ard pPhfge-PAr Lt d LReBesbahenthab ol iRel NK |
is dispersed in the 25 vertical and horizontal directions. The dispersing
grooves 1it4 tdree frok nedambea dGuardheneshlshapé wheh ifiknel gdeokess and the

space 20 that does not contain the ink | is forned 1inside the gripping
par t Id.h?ﬁe@ep&ﬁgkepﬁg §9dPLcanf8f instance, when the ink I of cyan

or magenta is stored, the color of the ink I becomes almost

10 Dblack. When the ink I in yellow is stored, the ink I
becomes almost a red-black. Therefore, it becomes difficult
for the user to accurately determine the color of the ink I.

However, because the ink cartridge 1 is formed with
the space 20, which does not contain the ink I, and the

15 dispersing grooves 14 on the inner wall surface of the 1lid
lb form a part of the space 20, and because the ink I is
held in the dispersing grooves 14 in a substantially thin
film state, the color of the ink I stored in the ink chamber
16 can be accurately recognized.

20 As explained above, according to the ink cartridge
1 described above, the 1id 1b is formed to have some
transparency, and the ink I flows into the dispersing
grooves 14 formed on the inner wall surface of the gripping
part 1d in & state that the ink I is dispersed in the

25 wvertical and horizontal directions. The dispersing grooves
14 are formed in a square mesh shape with fine grooves, and
the space 20 that does not contain the ink I is formed

inside the gripping part 1d. Therefore, the user can




accurately recognize the color of the ink I in the ink <cartridge 1 w thout
any errors. Therefore,; the ink cartridge 1, in which different col ors of
ink | are respectively stored, can be prevented frombeing installed 5 in
an incorrect position when installed ipithe inkjet recording apparatus 2.
Mor eover, because the ink cartridge 1 is forned froma transparent or

sem -transparent resin material, it is not necessary, as done
conventionally, to manufacture a 10 different cover nenber for each col or
of ink I. Therefore, parts for manufacturing the ink cartridge 1 can be

shar ed. | t | j ca Cturi pr.ogesses. for :
nanufact%é?%ga%ﬁzyiﬁﬁaca tr%%ggﬁ%ymggﬁégtfﬁ% gg?idﬁﬁg §C6P£e§8§nd%%5 to the

col or ofcapkridgan be emdichioed, and; t haszoddb. t he T Betdlr | Nghgpr oteks for
manufacturing the ink cartridge 1 can be sinplified, resulting in a
reduct i ofarprigae mhnuf 4t uvhhghcodifoerend i Akleastrplgeink Mbdi#red

exanpl es_of the.di spersing grooves, 14 are escribed with reference.to
a8 SORSIBBLCEEE SORII0H S aPe BPRGPANESSHOWG VHIY b8 FoIFERI ons of
di speysing G 00MESo dfle TN S SPERSST N 0GRS b4 3h0ouwn | RKEl GBq 184 and
19B are forned in the square nmesh shape. However, the dispersing grooves
14 coul drspeedilngnaphersenti 2al and 25 horizontal directions in a deforned
rectangul ar mesh shape as shown in FIG 20A, or in a parallel ogram nesh

shape as shown MRTEPEET20BPeFfAVEEdI #ion ithecdrspéfspngl gildovECEBREd

spread IErgHeaVEEEEgsgrgH Q%r%éﬁgl%kaggﬁg%ghgn%egEnamg%erial, it is

not necessary, as done conventionally, to manufacture a

10 different cover member for each color of ink I. Therefore,
parts for manufacturing the ink cartridge 1 can be shared.
As a result, complicated manufacturing processes for
manufacturing the 1ink cartridge by selecting a 1lid 1b
corresponding to the color of ink I can be omitted, and thus,

15 the manufacturing process for manufacturing the 1ink
cartridge 1 can be simplified, resulting in a reduction in
the manufacturing cost of the ink cartridge 1.

Modified examples of the dispersing grooves 14 are
described with reference to FIGS. 20A-20D. FIGS. 20A-20D

20 are diagrams showing various formations of dispersing
grooves 14.

The dispersing grooves 14 shown in FIGS. 19A and
19B are formed in the sgquare mesh shape. However, the
dispersing grooves 14 could spread in the vertical and

25  horizontal directions in a deformed rectangular mesh shape
as shown in FIG. 203, or in a parallelcogram mesh shape as
shown in FIG. 20B. In addition, the dispersing groove could

spread in the wvertical and horizontal directions in a




triangul ar mesh shape as shown in FIG 20C, or in a substantially circular
mesh shape as shown in FIG 20D in which the dispersing grooves 14 can be
formed between many fine protruding parts having a substantially circular
shape. 5 The ink | adhered on the inneg2wall surface can be held also in
t he di spersing grooves 14 shown in FIG 20A -20Din a state that the ink |
is dispersed in each groove. That is, as long as the dispersing grooves 14
have grooves that can hold the adhered ink I, the shape thereof is not 10
particularly limted. As should be appreciated, various nodifications are

avai | abl eriFapueX2nPheshi Nshhge aboye-glesed | bed enfndi maRts, ort hendi gpersing
grooves 14 are forned on the inner wall surface of the Iid | b. However,

t he di spenbbhgnygredygs cli4clb acamdeh f ehapd @d ysloowm par tFI6f. t3ED ginppi ng
part 1d. In ad%%tiqn, t he, di spersing %rooves 14 can be forned on only the
upper palfigh e GritRfaem el TOPEOr L8n CoRe tentiddEed NPRF VSR | M8L¥f ace of

R e R s

formed on't i nner ace e sli e 1nk ¢ ridge 1
in arp areae Yhgi bl adh¥rthecHsehe kuhkheyEDesurfiabBecahore- desar kbsd

enbodi nents, the ink cartridge 1 having a structure in that the lid Ib
becones the tgpedippetsinsagspatvest Wt shewnnkncaf¥¢i dgeal 290 sinnstal | ed
in the inkjet recording apparatus 2 is enployed. ~ However, an ink,cartridge
havi ng tﬁEaFthgﬁttﬁ@eSi | 15rdigRe TRy calt PRAJe IFBPHEd | mRat 1S/

SUbStantgg!Eééynééhgﬂg &Egﬁerggﬁa ngogg%elhh%AJéjéfbé%é§a£ﬁaﬁhégnthe I nk

cartridge is
hold the adhered ink I, the shape therecf 1s not

10 particularly limited.

As should be appreciated, various modifications are
avallable. For example, in the above-described embodiments,
the dispersing grooves 14 are formed on the inner wall
surface of the lid 1lb. However, the dispersing grooves 14

15 'can be formed only on a part of the gripping part 1ld. 1In
addition, the dispersing grooves 14 can be formed on only
the upper part of the container wall la or on the entire
inner wall suxface of the container wall la. Furthermore,
the dispersing grooves 14 can be formed on the inner wall

20 surface of the sidewall of the ink cartridge 1 in an area
visible by the user.

Furthermore, in the above-described embodiments,
the ink cartridge 1 having a structure in that the 1id 1b
becomes the upper part in a state that the ink cartridge 1

25 1s installed in the inkjet recording apparatus 2 is employed.
However, an ink cartridge having the 1lid on the sidewall or
an ink cartridge formed in a substantially box shape that

does not have the 1lid in a state that the ink cartridge is




installed in the inkjet recording apparatus, may be used. Therefore, the
structure of the ink cartridge is not limted. |In this case, the

di spersing grooves 14 are fornmed on the inner wall surface of the sidewall
of the ink cartridge that 5 becones at gheast the upper part in a state that
the ink cartridge 1 is installed in the inkjet recording apparatus 2.
Furthernore, in the above-described enbodi nents, the container wall |a and
the lid I b are both formed froma transparent or sem -transparent resin
material. However, 10 only the lid |Ib may be forned by the transparent or

1 trag ' t erkal : L PRI I b
Formed by B8t Pancanr Snr o aet 45 ahebaitne PP aBRERY DRel A7 "Pheddli i on,

mat eri al shbheeygh, wahehsthacikQke 6@l @heCankbeattangpar €8t hytvisibted. such
as materials having 15 a mlk-white color, are included in the "transparent
or seni 1or &dspareme, nabher iddlspededen eebdves hi4 emeerfidmed gwecdhding to

an exenplary as t of _the invention, wh an ipk cartridge,i.s attached to

2 [ nkj BEIPECOP NG CHEIPCe Ot RBCy SLUEVALIET FBS SOK PRGCGi§PRg Pokce of

t he u,gj rLhe., 0j .n nponent ) Leaty i

theréﬁy %gFg F?gﬁgg %%?ﬁgeﬁ*E% Fﬁéé£h ﬁ%g} gﬁd@% ?%ﬁ?ngg?% S#%%iégg in the
i nkj et reeerdibgedevieeinkRadlstiatia the Whkghtt hecbrkiagr bppdgetis penoved

fromthe inkjet recording device, the valve nenber is brought into direct
contact with 25 tHhebhginmerseat iy tthe urdong-devicerébedndebakagensds i nk

LI ough e opel gl e avant ot AL gnall v, (e okng, device,and val ve
transparent or semi-transparent resin material. However,
10 only the lid 1b may be formed by the transparent or semi-
transparent resin material, or only the gripping part 1d may
be formed by the transparent or semi-transparent resin
material. In addition, materials through which the ink
color can be transparently visible, such as materials having
15 a milk-white color, are included in the "transparent or -
semi-transparent" materialé described in this invention.
According to an exemplary aspect o¢of the invention,
when an ink cartridge is attached to an inkjet recording
device, the valve member resists the urging force of the
20 urging member (i.e., projecting component). Communication
is thereby established between an ink chamber and a flow
path provided in the inkjet recording device. 1In a state in
which the ink cartridge is removed from the inkjet recording
device, the valve member is brought into direct contact with
25 the wvalve seat by the urging device, and leakage of ink
through the opening is prevented.
Additioneally, the urging device and wvalve seat are

constructed from a rubber, elastic material in an integrated




formin order to serve as a supporting nenber. Consequently, when the ink
cartridge is discarded, for exanple, in the case of disposal by
incineration, incineration is possible wthout nodification, and there is
no need for an operation 5 to disassengje the ink cartridge and rermove the
nmetal conpression spring, as in instances when a netal conpression 'spring
is used, and the resulting effect is that the operational efficiency is
increased, and di sposal costs are reduced. 10 Additionally, the valve
menber is held between the supporting nmenber and the device. As a result,

communi cabLan And. s Luctian can e cacr-ed aup hgtueenctie, ofok sharber

and t he ow path on"thé inkj et PeCordi evitce S| 03|ng

supporti peeferdey Akt Re &y cati '&ﬁsl;@r@lé@”b%oi ne@aﬁlgaw hial dt hg t_he
val ve nenber. Consequently, there is no need for a troubl esone operational

process gﬁseapﬁadMSRPSﬂing|mQCdaemaélphatunqyaendﬁ;qmuw% peabdplén the
regi on where the vg ve nenber is provided, and the resulting effect is

that inkWe¢RRPPFdGRUaAGRALLHr i RGcITEe I 3 et etiEed™ RRESRELAG to an
exenp ar¥oas<8tf§£sgé MS ' ”})iy e VA Y& MRIher f o%ougpr% i Lo g' rect

contact wth &°var sea he urgin deV|ce e i nk om1pa

obstruct @dmpk@lsB@thspZ5n@(}CQédhﬁglh@téﬂc@éeﬂ’ﬂbﬂ!’ ¥ méﬂa@t c@fapkégshﬂﬁent ion,
an opening of a valve nmenber communicating path is forned non-circularly,

with thespesnbti hy efifedt tdad fioremtiemnldfing mdifiesgus isy sbetaceheensi on

of the ink and,obstructi,on of 55 :
opera lonaﬁ %flCQency 1s increased, and disposal costs are

reduced.

10 Additionally, the valve member is held between the
supporting member and the device. As a result,
communication and obstruction can be carried out between the
ink chamber and the flow path on the inkjet recording device
side by disposing the supporting member in the communicating

15 chamber in a state holding the wvalve member. Consequently,
there is no need for a troublesome operational process of
attaching an urging device that urges the wvalve member in
the region where the valve member 1s provided, and the
resulting effect is that ink cartridge manufacturing costs

20 éan be reduced.

According to an exemplary aspect of the invention,
a valve member is brought into direct contact with the wvalve
seat by the urging device, the ink flow path 1is obstructed
reliably.

25 According to an exemplary aspect of the invention,
an opening of a val%e member communicating path is formed
non-circularly, with the resulting effect that formation of

a meniscus by surface tension of the ink and cbstruction of




said opening is prevented, and a snooth flow of ink is assured. If the
openi ng of the comunicating path were fornmed in approximtely circular
form a neniscus would form readily, with a risk that ink fl ow would be
obstructed. 5 According to an exenplarg aspect of the invention, when a
val ve nenber is noved towards the ink cﬁanber side, the rising portion of
the urging device is readily extended and contracted, facilitating
“openi ng/ cl-osi ng operation of the valve nmenber. 10 According to an

exenpl ary aspect of the invention, a thickness of a portion of a urging

device at _the outer eriphery of the valve nenber is _fornmed thinner than
the thi ERA ssofi)%%rﬁ%pdisr egf?%ﬁng?dperﬂ afi ofMBPLR he Lokl v%gsé‘é’ck RSl | ow

menber, wisklirthe resel timg %Ipfe?ﬁtﬂgt hﬁ uhen E?ﬁgﬁﬁkxstﬁae V€S,

deformati on of the valve seat 1s sna and ur gl ng I ce under goes
great el astrineddehonpetroainancile cirakiakafbemn,sadesnasdusonsaqdeibly,
comuni cation_is brought about reliably between the ink chanber and the
f1 ow pat Fe8Allhe Wik 8t réskoitbahg lakyifeevsivgald2beAobstdingefo an

CHOML Y aSpect LI LI VER LN B LIS RELPREL Y. AL 85, edi Lo

t he penetration si

structur gepuch v4hat thendi amst gbvkes STRIdL N e knahgmﬁée%ﬁﬂe

penetration side towards the valve menber side, with the 25 resultihg
effect thae ailsahnigoworenizer o ttheanuogtieys deabtetets tertedyl axgendeban the
inner dianeter of the sealing neans is nade to Eenetrate snoot hly, and
cri npi ng3re provfghtcedout faliidmsingeopening/closing operation” of

the valve member,

10 According to an exemplary aspect of the invention,
a thickness of a portion of a urging device at the outer
periphery of the wvalve member is formed thinner than the
thickness in the direction of penetration of the valve seat
hollow member, with the resuliing effect that when the valve

15 member moves, deformation of the valve seat is smaLl, and

" the urging device undergoes great elastic deformation on the
ink chamber side, and consequently, communication is brought
about reliably between the ink chamber and the flow path on
the inkjet recording device side.

20 According tc an exemplary aspect of the invention,
an inner periphery c¢f an edge forming the penetration side
of the hollow member of the sealing means is structured such
that the diameter 1s smaller increasingly from the
penetration side towards the valve member side, with the

25 resulting effect that a hollow member with an outer diameter
fecrmed larger than the inner diameter of the sealing means
is made to penetrate smoothly, and crimping is brought about

reliably.




According to an exenplary aspect of the invention, inclination of a
seal i ng nenber in conjunction with elastic deformati-on of the inner

peri pheral surface of the sealing neans is prevented, and obstruction of
the flow path 5 comunicating between the ink chanber and the hol |l ow menber
is also prevented. According to an exenplary aspect of the invention, in a
state in which the valve nenber is nade to contact the valve seat directly
by neans of the urging device, 10 comrunication between the ink chanber
side and the sealing neans side is reliably obstructed by the projecting

menber. Ink |eakage is, thus prevented nore reliabl cording.,to an
exenpl ary aspect 56‘?0?@1%\/5% ?Bn,exe\%’elr‘?‘rtyhésﬂ%ef% %’EnBAg? %&ngﬁﬁ@g’f rom

t he valv ; j i I - fr h r.@jecting
bor 1 on of CeRe el I 4 & BF Srant o Byt he Sonda BN BomIaa Ty

Accor di ngletforar téxenpl@ar yhas peat ropdhieharnsantdurfacd hef i oRer tsike@alipgsi ti on

of the supporting nenber is 20 determned nore reliably by the attachnent
part andTERESst éFpeBrEVENEEE., - afdCop@raGrmedions f iodi eddyp ddliong Pakh

trid f, [ i,S i d. ' t I t of
o OIS R P Rt g Lo o exemmlaly cashest of
25 liquidgs a1pReyeRrtRdreand a smooth flow of the liquid is assured. As

menti oned above, "i n Japanese Unexam ned Patent Application Publication
H3-197052, for examumdindetd7an exemplary aspect of the invention,

in a state in which the valve member is made tc contact the
valve seat directly by means of the urging device,
10 communication between the ink chamber side and the sealing
means side is reliably obstructed by the projecting member.
Ink leakage is thus prevented more reliably.
According to an exemplary aspect of the invention,
when the wvalve member separates from the wvalve seat,
15 disconnection of the wvalve member from the projecting
portion of the impeller is prevented by the concavity and
convexity.
According to an exemplary aspect of the invention,
the insertion position of the supporting member is
20 determined more reliably by the attachment part and the
stepped surface, and operational efficiency during ink
cartridge manufacturing is improved.
According to an exemplary aspect of the invention,
the formation of a meniscus by the surface tension of the
25 liquid is prevented, and a smooth flow of the liguid is
assured. |
As mentioned above, 1n Japanese Unexamined Patent

RApplication Publication H3~-197052, for example, the



protection device requires a protection plate, a | ock conponent, and

tw sted coil spring. As such, it is necessary to secure space in the

i nkj et recording apparatus in order to install each conponent. The inkjet
recording 5 apparatus is thus bigger agg manufacturing costs increase due
to the increased nunber of components. Enbodi nents of this invention thus
provide an ink <cartridge that can supply the ink safely w thout any
specific safety device installed at the inkjet recording 10 apparatus. An
ink cartridge according to an exenplary aspect of the invention includes

an ink chagber.iBal ganisLOre.hNkic A Compunleation chanper withygn,openi ng

that can"recerve an “extract conponent; I'I'm conpon t "bl 6Cks 15

comuni cabinpBnbatyeeantihe tgeeal cabiion ehaber. andathesipk, chambeg; and a
breaki ng conponent, which is positioned at the comunication chanber, that
can rupt oeeesheryi ltm scomyenenaashein t blee extkaet ctenpodényg BppraveEdsi nto

the comunication chanber. 20 An ink cartridge according to an exenplary
aspect of t %IhVEHtFBﬁ%Pﬁ&IJﬁﬁglaHOWHRnéﬁﬁnbeﬁj a}ékﬂé%:sFSFBrsﬁRg a

commi Cé}g&g%?a%ﬂ@”b%f whibo %ifdr%{e%t Qﬁﬁnkﬁ%utf%%ttur%gﬂ%&@é esnW-khskhe ink
chanber and a second opening that can receive an extract conmponent; a

val ve thatiel 8op@hkt i aneda2edbatmeern biecbmpsheapeni ng and the second
opening; and a support that supports a bottom surface of the valve,

wherein an ink pabssiadrss ophedhiet iserenheowatesamFaigles @ipoink when
an extra%gr%gqgggen%hg% iggﬁrtggpbq%o %%% nggung%%%'%n agthout any
specific safety device installed at the inkjet recording
10 apparatus.

An ink cartridge according to an exemplary aspect
of the inventicn includes an irnk chamber that can store ink;
a communication chamber with an opening that can receive an
extract component; a film component that blocks
15 communication between the communication chamber and the ink
chamber; &and a breaking compconent, which is positioned at
the communication chamber, that c¢an rupture the film
component when the extract component 1s moved into the

communication chamber.
20 An 1ink cartridge according to an exemplary aspect
of the invention includes an ink chamber that can store ink;
a communication chamber with a first opening that
communicates with the ink chamber and a second opening that
can receive an extract component; a valve that is positioned
25 between the first opening and the second opening; and a
support that supports a bottom surface of the valve, wherein
an ink passage is formed between the wvalve and the support

when an extract component is inserted into the communication




chanber. According to an exenplary aspect of the invention, it is not
necessary to nake the~tip of an extract conponent acum nate. Therefore, the
user will not be hurt by the 5 extract conponent projecting fromthe

i nkj et recordi ng apparatus, and thus t safety is inproved. At the sane
time, it is not necessary to install a protection device to protect the
extract conponent on the side of the inkjet recording apparatus, which has
an effect of reducing 10 production costs. According to an exenplary
aspect of the invention, work processes that are used to adhere a film
conponen% %%ger an ink cartridge is manufactured is shortened. In this
regard, ng F$ an effect to i nprove the efficiency of 15 a manufacturing

operation. Accor idig A0 RN EXCHR! BkLmB3IReG 2 edih& ¢ MVRAL i ABentioh$ al SO
possible to avoid using a film conponent. According to an exenplary aspect
of the invensi opt nedessakiyng ccomgdoneriie i sif osfredni axanaacupbnpbaehior m
toward a 20 filmconponent, and therefore, there is an effect that it can
rel i abl yaFUptiRESt he TRERPEDRDoONnSHS WHERT| tvild pushedsyhush & r ABE

aspect oF*tREE v ERTPBRIRST By RS oaFaTWor hRAM o Per i iabeagE PR Rk To
flow bet wegRra2hsa iRAKEAGsCARONgAtcaRd & filmoanponent. dergahe thus
an effect in that an ink passage that connects the ink chanber and the
comuni catiinag chamsemdts mesdd sdalnyy fior niedstyll he pgobewesonS8evice to
protect the extract component on the side of the inkjet
recording apparatus, which has an effect of reducing
10 production costs.

According to an exemplary aspect of the invention,
work processes that are used to adhere a film component
after an ink cartridge is manufactured is shortened. In
this regard, there is an effect to improve the efficiency of

15 a manufacturing operation. According to an exemplary aspect
of the invention, it is also possible to avoid using a film
component.

According to an exemplary aspect of the invention,

a breaking component is formed in an acuminate form toward a
20 film component, and therefore, there is an effect that it

can reliably rupture the film comﬁonent when it is pushed by

an extract component toward the side of the film component.

According to an exemplary aspect of the invention,
grooves are formed to form a passage for ink to flow between

25 a breaking component and & film component. There is thus an
effect in that an ink passage that connects the ink chamber
and the communicating chamber is reliably formed by the

grooves.




According to an exenplary aspect of the invention, nultiple grooves are
formed, and such nult+ple grooves are forned at approximately even
intervals on an external wall of a breaking conponent. It is thus possible
to formnore 5 ink passages connecting bhe i nk chanber with the

comuni cati ng chanber. Therefore, therg is an effect that the ink can be
supplied constantly to the extract conponent. According to an exenplary
aspect of the invention, it is possible to w den ink passages connecting
an ink 10 chanmber and a connecting chanber further and supply ink
constantly. In addition, there is an effect to prevent the, breaking

conponent from b&TG At 2Ry Sﬁ@fﬁﬁéaﬁyl RSPESp HentRRnEAVERE AR/
cartri dgﬁui%igﬁga\?];}a}%%v%%d arxeémfﬁgmeﬁ‘ccgﬁg! N 40 AN X! 2Ly aspect of the

i nvention, I'Ve conponent 1S positioned in a comuhnicating chanber

cl oser t@cthedsiatte Qfpddigimpeni hoetah hentthanl shenbraakenge rconpeaent and
therefore, it is possible to either comrunicate or shut off the ink

passages©by at ey conporent - af fer ishé&hse alkdarg éenpohehermupeuees t he
fil m20 conponent and the co ni catiQ betmein t he i.nk chaggﬁé agg t he
commini cAbTng CRETDET® 1 o SPRHGEE 1% ¢ 6 regafd, THEVET | s " fef 6P t o
prevent tRgn{AkEEQ '%@Mn{&f’we@hggeﬁ%e,Ca{l%erfedgfs' Snatd aediad ‘BrxaEem)Ved-
According to an exenplary aspect of the irnvention, 25 since a valve
conponenthandinkheahr Baksngptogponenttanelyf aoneteasxaraett coinpbneach ot her,
there is an effect to decrease the nunber of conponents and thus reduce
the production @ssOrdmy to an exemplary aspect of the invention,

it is possible to widen ink passages connecting an ink

10 chamber and a connecting chamber further and supply ink
constantly. In addition, there is an effect to prevent the
breaking component from being immovable from the film
component when an ink cartridge is attached and removed.

According to an exemplary aspect of the invention,

15 a wvalve component 1s positioned in a communicating chamber
closer to the side of the opening rather than the breaking
compeonent and  therefore, it is possible to either
communicate or shut off the ink passages by the wvalve
component after the breaking component ruptures the film

20 component and the communication between the ink chamber and
the communicating chamber is opened. In this regard, there
is an effect to prevent the ink from leaking when an ink
cartridge 1is attached or removed.

According to an exemplary aspect of the invention,

25 since a wvalve component and the breaking component are

formed as a unit with each other, there 1s an effect to

decrease the number of components and thus reduce the

production cost.




According to an exenplary aspect of the invention, when an ink cartridge
is loaded into the inkjet recording apparatus, the Hrst filmconponent is
broken off after the second film conponent on the side of the air intake 5
conponent is broken off first so that gir is supplied to the ink chanber
and the ink is supplied to the recordi head snoothly. According to an
exenpl ary aspect of the invention, since a second valve conponent, which
selectively 10 communi cates and bl ocks of f the ink passages by the air

i ntake conponent, is positioned on the opening side rather than the second
br eaki ng conponent side in the air intake chanber, comrunication and

bl ocki ng of f of fHEIHKPasages e&ﬁﬁpﬁér§eﬁéﬁﬁéﬂibyft%%esééﬁﬁﬁt%apve

conponent..ance, hfnl‘;}SC ?gggg f||@<:5ggggn k% Q{Oke nnittag Cgpglﬁgnber i s

conmmuni cat1 on etmeen er and he ai nicatirng c

opened. Zpgsratherethse &l reff efqtlnt cdp et tos %Ec\!]@é\ﬁ bhe akpkrfepa _
| eaking when an ink cartridge is attached and renpved. 20 25 According to

an exenpkaryndspédiimof cohponmuent pon, thsi needa sefondiheal wércohpbdasat and
the second breakin onent. are formed as a unit with each other, there

is ar eFP@EPn?Btdgér?§§ ephethukBartofoc 5RBENnEAEs 1andUPRGsAeBlcenet he
producti gfy CQﬁin%éﬁ?Q{ﬂﬁnghéolﬁ. Qﬁ?”@hgg %Sép%ﬁﬁ éﬁ tf@%é ?'B@ g there
e ab n

is an effect to eto rella 'y pre he i fron1 FFom t he
communi calmbBghechanber while an ink

According to an exemplary aspect of the invention,
since a second valve component, which selectively

10 communicates and blocks off the ink passages by the air
intake component, i1s positioned on the opening side rather
than the second breaking component side in the air intake
chamber, communication and blocking off of the ink passages
can be selected by the second wvalve component once the

15 second film component is broken off and the communication
between the ink chamber and the air communicating chamber is
opened. Thus, there is an effect to be able to prevent the
ink from Jleaking when an ink cartridge is attached and
removed.

20 - According to an exemplary aspect of the invention,
since a second valve component and the second breaking
component are formed as a unit with each other, there is an
effect to decrease the number of components and thus reduce
the production cost.

25 According to an exemplary aspect of the invention,
there is an effect to be able to reliably prevent the ink
from leaking from the communicating chamber while an ink

cartridge is attached or removed since the valve component




cartridge is attached or renoved since the valve conponent 61 is biased in
the direction of the valve seat unit fromthe ink chanber side due to the
bi asing unit. According to an exenplary aspect of the invention, there is
an effect to be able to reliably prevept the ink 5 fromleaking fromthe
comuni cati on chanber while an ink cartridge is attached or renoved since
the second valve conponent is biased in the direction of the second val ve
seat unit fromthe ink chanber side due to the biasing unit. According to
an exenpl ary aspect of the invention, 10 a tube unit, a biasing unit and a

val ve seat unit are nuf actured by el astic terials |like prubber.as a
Ve eht Bhael i ERLIEH SO of 3R SR i F AR ERES % o
exanpl e whenchbmberdssear dgd By EH%iBQE%Hh%nunEE.Can be incinerated and it
is not necessary to disassenble the ink 15 cartridge to take out a

conpressi on spri dgaradergf et ahs gxecapd atrhrusyspehdr eoff stlem ehfreotibn, be abl e
to inprove the  efficiency of operation and reduce the di sposal cost.

Accor di n§hes2ant Sex@hpPaf§Chspecttofabhe LAvERiIeRLY RIS Hosk Dl é0€o open
or b“pckfng qﬂgﬂynicaﬁign tween an .%g Egk Qﬂ%?ﬁﬁé agg.ahe outikge by
positlonlna_a supﬁg%ii 5_@0 _ hemt " PHEE CRSLOR + HE TS dfe f ﬁoﬁg}ng a val ve
conponentariRibiBe CONMUGRIHAY 6hamigfiovdUsindeCOPRL| GRIRHPPORALEN]
process of installing a biasing nmeans to bias the valve conmponent in the
field whepmpbhentalive bdapedentn i th25 diosdtiiamedofamhee stdondatedyeand
therefore, there is an effect to be able to reduce the nmanufacturing cost
of the ﬁﬁﬁtcgngiéggg_the ink chamber side due to the biasing unit.
According to an exemplary aspect of the invention,
10 a tube wunit, a biasing unit and a wvalve seat unit are
manufactured by elastic materials like rubber as a unit with
each other. Therefore, when an ink cartridge 1is discarded,
for example when 1t is discarded by incineration, it can be
incinerated and it is not necessary to disassemble the ink
15 cartridge to take out a compression spring made of metals,
and thus, there 1is an effect to be able to improve the
efficiency of operation and reduce the disposal cost.
According to an exemplary aspect c¢f the invention,
it is possible te open or block off communication between an
20 ink chamber and the outside by positioning a supporting
component that is in the state of holding a valve component
in the communicating chamber. Thus, a complicated operating
process of installing a biasing means to bias the valve
compenent in the field where the valve component 1is
25 positicned can be. eliminated, and therefore, there is an
effect to be able to reduce the manufacturing cost of the

ink cartridges.

Furthermore, the above described ink cartridges, in




Furt hernore, the above described ink cartridges, in 62 Japanese Lai d-Open
Pat ent Application No. 9-20018 for exanple, prevent msinstallation in

i nkj et recording apparatus by enploying cover nenbers fornmed from
materials that are the sanme color as ghe ink stored therein. However, 5
because such cover nenbers are fornmed in different colors corresponding to
various ink colors, the nunber of parts necessary to manufacture ink
cartridges increases, and nanufacture nust include selecting cover nenbers
that correspond to colors of ink used in such cartridges, thus 10

COMPL L C2ohAR BB Spli NP OpgRSEe,  ARRAILNOLR, noTEnULARIH nOcgest s for

ink cartri ges | ncreases orne romtransparent or

sem - transpaLent mterdad s, milkenstenaediikk cainbe irgciegni zedcwhebngvi ew ng
such cartridges. However, if ink is collected at a 15 predeterm ned vol une
in such RARAEAFUPRI @g’esemﬁlﬁéﬂétﬁ OFOBET HREILIEAR @J@m PR anpBsELELSi t can

be diffi curately reco t he .col or e i.nk stored in such
"ok’ car EPPhigege ERBoGERENtSIGF fe Pedi JtaRst R TE udkorRReE 5

car try dgg8caliBe il NBHWE ACHRLRG sCOSES 96§mé§d‘i%eddf’5’fef{t§ﬂﬂ19c5§%é parts
during manufacture of such ink cartridges, and by which the color of the
ink in suochreaptnddges wanvheiocascuirsk ebyloespgnitzednukbbedia®enpsrds the
present invention further include inkjet recording apparatus in which ink

25 cartr@§essgan beoi nsearfegturg ekelpl spytErpegEneAansrepaRScar 8Rfldges

nclude gn,  bok, ghamber \hat; oan, 5t org, { nk; Lk gharber s gan, Lnclyde an

correspond to colors cf ink used in such cartridges, thus
10  complicating manufacturing processes. Accordingly,
manufacturing costs for ink cartridges increases.

In ink cartridges formed from transparent or semi-
transparent materials, the stored ink can be recognized when
viewing such cartridges. However, if ink is collected at a

15 predetermined wvolume in such ink cartridges, the color of
the ink is dark. As a resulit, it can be difficult to
accurately recognize the color of the ink stored in such ink
cartridges.

Embodiments of the present invention include ink

20 cartridges, in which manufacturing costs are reduced by
using fewer parts during manufacture of such ink cartridges,
apd by which the color of the ink in such cartridges can be
accurately recognized. Embodiments of the present invention
further include inkjet recording apparatus in which ink

25 cartridges can be installed.

In exemplary embodiments, ink cartridges include an
ink chamber that can store ink. Ink chambers can include an

upper part and a lower part with the lower part storing ink




upper part and a lower part with the |Iower part storing ink 63 and the
upper part including a space that does not contain ink. In exenplary
enbodi ments, at |east one part of an upper part is formed of atransparent
or sem -transparent material, and grogkes can be provided on an inner wall
5 surface of the at | east one part, the grooves being designed to hold the
ink on the inner wall surface by capillary action such that the ink is

di spersed in vertical and horizontal directions. In exenplary enbodi nents,
ink cartridges include an 10 ink chanber that can store ink, wherein an

upper end_of .the _ink chanber | en and_a cover_.covers the u r.end. In
exnpl ar y anio HS BoEpabtoTHAT Hods SR o e e THE CoaRebE
present hatweentAn d:e11M8) | csHbEaREN0E, @ HOVEEL30d ot Opgdti s ah | east
one part of the cover being formed from 15 a transparent or

sem -t rangpareramnat £si dormenl ex®npl darmansgrehaditment s segrietvesspaneshe

provided on the_inner wall surface, the grooves being designed to_hold ink
on the i RREFTIRAK] WP f LLWETaFAN aP§ FUTOHeLcR™ ha® i(HR9% YRdper sed

[0 vert calbeand horzenial wdpectians, 20 L oxSIBLLYaTbadBRaLs ol

cartridgées can e aninkc that

part projectihdpg owtnear ghy fdomeacCoveher! RiaXeMBLREYccePdiaBAt S-r§ SPace
that does not contain ink can be present between an innér wall surface of
t he grippicigopar 58u2b andat heclienk indt leastisperpadt o theetgrdedpi rgdpart
being fornmed froma transparent or sem -transparent material. In

exenpl ar POEABEEEI-RENELLeGd6¥Es can be provided on the inner

In exemplary embodiments, ink cartridges include an

10 ink chamber that can store ink, wherein an upper end of the
ink chamber is open and a cover covers the upper end. In
exemplary embodiments, a space that does not contain the ink
can be present between an inner wall surface of a cover and
stored ink, at least one part of the cover being formed from

15 a transparent or semi-transparent material. In exemplary
embodiments, grooves can be provided on the inner wall
surface, the grooves being designed to hold ink on the inner
wall surface by capillary action such that ink is dispersed
in vertical and horizontal directions.

20 In exemplary embodiments, ink cartridges can
include an ink chamber that can store ink and a gripping
part projecting outwardly from a cover. In exemplary
embodiments, a space that does not contain ink can be
present between an inner wall surface of the gripping part

25 and the ink, at least one part of the gripping part being
formed from a transparent or semi-~transparent material. In
exemplary embodiments, grooves can be provided on the inner

wall surface, the grooves being designed to hold ink on the




wal | surface, the grooves being designed to hold ink on the 64 inner wall
surface by capillary action such that the ink is dispersed in vertical and
hori zontal directions.. According to an exenplary aspect of the invention,
an ink chanber is fornmed so as to storg,the ink in a lower 5 part thereof
and | eave a space that does not contain the ink in an upper part thereof,
in a state that the ink cartridge is installed in the inkjet recording
apparatus. In the ink chanber, at |east one part of the upper part at
which the space is formed is forned by a transparent or sem 10

hal_. | ddi ti . h- shaped di ' .
pr ovi ot BR=E N SHANGHAAIT S 1 D her CE T e parbrc bf S8k Lt Fabepar ent

part, whpgbpkgsdesianedrt9cahobdqt ReriBknea1t RerkBReLnWal | surface by
capillary action in a state that the ink is dispersed in vertical and 15

hori zont al dir ectiantsrdiAccoradi ag eacaplexgn@sgractaspecthef inkientnvspt i on,
when an ink cartridge is transported or installed in the inkjet recording

appar at ug™ ﬂﬁéiqm@H%EVééiin%WEmﬁ@h§Oiﬁﬁ toh&see 4l atays™ adhéPE€Ton t he

| nternal sucf ee 00 W ehi20.Lhe dLsRershag GraQves,are toLpedy and,is hel d

by api'l l'ary actron int € tha i'sperse

verti cal iandnhepieentairdiveatdans.infher et oe e, thheotgh thR chiapspgeent or
sem -transparent material on which the dispersing grooves are forned, the
col or of ishénistklfllest 126 t$pr etk Bongethedingpapsingtgsooves bhet haki nner
~surface can  be accurately recognized. As such, the color of the inpk can
be recogﬁﬁ?@ﬁ?ranﬁqrﬂﬁﬁ?%c?n?n§P§Fléﬂ?d%h%fupﬁﬁriM@rt at which the

space 1is formed is formed by a transparent or semi-
10 transparent materizl. In addition, mesh-shaped dispersing

grooves are provided on the inner wall surface of the

transparent or semi-transparent part, which is designed to

hold the ink on the inner wall surface by capillary action

in a state that the ink 1is dispersed in vertical and
15 horizontal directions.

According to an exemplary aspect o¢f the invention,
when an ink cartridge is transported or installed in the
inkjet recording apparatus, the ink moves inside the ink
chamber and always adheres on the internal surface on which

20 the dispersing grooves are formed, and is held by the
capillary action in the state that ink is dispersed in the
vertical and horizontal directicns. Therefore, through the
transparent or semi-transparent material on which the
dispersing grooves are formed, the coleor of the ink that

25 spread along the dispersing grooves on the inner surface can
be accurately recognized. As such, the color of the ink can
be recognized, and incorrect installation of the ink

cartridge in an inkjet recording apparatus can be prevented.




cartridge in an inkjet recording apparatus can be prevented. 65 According
to an exenplary aspect of the invention, for an ink-cartridge, because the
at | east one part on which the dispersing grooves are forned is structured
by the transparent or sem-transparenggzmaterial, each color of ink 5 can
be respectively stored in comonly nanu?actured ink <cartridges. Therefore,
because the parts for manufacturing the ink cartridges can be shared,
conplicated manufacturing processes, such as manufacturing ink cartridges
by selecting covers based on the color of the ink, can be omtted, 10

resulting in an fﬂgcaythat t he nangfag%urin% %pﬁpgxﬁag be. reg ced.
According to an eﬁﬁiéﬁ@'égbe%? 6F <t _Fﬁv |§ : iWH%r%PﬁS 180ves are
formed omoanahnngk wakkrsupbacgeebude khd LhatehstSbruChHEedohOwRO¥Rr the
open end at an upper 15 part of the ink cartridge and seal the inside of

t he i nk tbertdisigersher efrered hengserfocardr ecogretzendtheradhk blyy theew ng

the lid fromthe top when installing the ink cartridge to the inkjet
recor di n§TaPPRAEETSE, C&nd FHUE L aIShedaEctMa bt atsHm ofCtde PhkIBArtri dge

5, 2CouraLel Yo 20 JUVEN R, Mead 0,10 SpeeD! SLrametl IR
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apparatus, and the dispersing grooves are forned 25 on an inner wal
surface thet hekgrdappinigioear tcarBdoauskeatbe, useplinstalll mathéarchkrdéagtri dge
by ol di ng. Lhte 911 PRLOR BAr L LhE ST, (o3, A00UEat gy P pgogai e the Tk T
t he ink
covers based on the color of the ink, can be omitted,
10 resulting in an effect that the manufacturing costs can be
reduced.
According to an exemplary aspect of the invention,
dispersing grooves are formed on an inner wall surface of a
lid that is structured to cover the open end at an upper
15 part of the ink cartridge and seal the inside of the ink
cartridge. Therefore, the user can recognize the ink by
viewing the 1lid from the top when installing the ink
cartridge to the inkjet recording apparatus, and thus,
incorrect installation of the ink cartridge is accurately
20 prevented.
According to an.exemplary aspect of the invention,
a lid is provided with a gripping part projecting ocutwardly
from the lid for installing the ink cartridge to the inkjet
recording apparatus, and the dispersing grooves are formed
25 on an inner wall surface of the gripping part. Because the
user installs the ink cartridge by holding the gripping part,

the wuser can accurately recognize the ink 1in the ink

cartridge by viewing the gripping part when installing the




cartridge by viewng the gripping part when installing the 66 ink
cartridge. As a result, incorrect installation of the ink cartridge is
nore accurately prevented. According to an exenplary aspect of the
invention, dispersing grooves are forped in a rectangular nmesh shape, a 5
paral | el ogram nesh shape, or a substantially oval nmesh shape. The

di spersion grooves are forned by arranging projecting parts in a
rectangul ar, parallelogram or substantially oval shape and by form ng
grooves in the vertical and horizontal directions between the projecting

parts. Therefore, .because 10 a_rectangul ar, parallelogram. or substantially
oval sha58£i§aI§I§9%§re aﬁ%,r?ﬁgﬁg’i§ I&%?ﬁbtlQ%F%iﬁég%?ﬂ’ﬁﬁgigheof t he
di sper si 9ALgEaR¥e$d68N ;1 Bendehi gred aashlyprA¢eRaEdiNg to an exenpl ary aspect
of the invention, &an ink cartridge, by MEICh the ink color in the ink 15
cartridge can be Facourddtel yto esngerikeeglary iassicalt] etf | the hénivakiedn,
recordi ng apparatus. Therefore, incorrect installation of the ink

cartri dg8lFBCaEENPalEPYVEFedERt é@rMeAcdsr di HgctangHlakeRprar §haBpect of the

i nvergion artition wall |s_arranged_a substantially interpediate 20
posi 11 oncsrethe bohe AT shaPE cBier PLPPIRBI TS  Sne BB Rar et The | nic
cartri dgeneamyitdpisrdidrer gk8otr88 addedropregswie 4ordhindspeekeemmghe
outside of the:.ink cartridge. Because of thi§, in order to suppressS the
degree oparteaenati opcvbnghéarnkpearfiiedggramyenrwaehsthetinklgaprtralidge 25

is contaipned in a packagi ng body in a pressure-reduced state, the ink
cartri dg8PEBA SUFpPYs < HaHEGe HRPERT of trabh@nverther f 8ne, DPELIFENpBssi bl e

to prevea&rgg%iEHE w%%aggntQ%ei%§ojecting parts. Therefore, because

10 a rectangular, parallelogram, or substantially oval shape is
a simple shape, there is an effect in that formation of the
dispersion grooves can be achieved easily.

According to an exemplary aspect of the invention,
an 1ink cartridge, by which the ink color in the ink

‘15 cartridge can be accurately recognized, is installed in the
inkjet recording apparatus. Therefore, incorrect
installation of the ink cartridge is accurately prevented.

According to an exemplary aspect of the invention,
a partition wall is arranged at a substantially intermediate

20 position of the side wall, and a cover 1s fixed to one side
wall. The ink cartridge can thus tolerate the added
pressure to the inside from the cutside of the ink cartridge.
Because of +this, in order to suppress the degree of
deaeration of the ink cartridge, even when the ink cartridge

25 1is contained in a packaging body in a pressure-reduced state,
the 1ink cartridge c¢an suppress damage and deformation.
Therefore, it is possible to prevent the ink within the ink

chamber from leaking due to deformation and damage of the




chanber from | eaking due to deformati on and damage of the 67 ink cartridge.
At the sane tine, a situation in which the  ink cartridge cannot be nounted
to the inkjet recording apparatus due to deformati on and damage of the ink
cartridge can be prevented. 5 As di scyssed above, in Japanese Laid-Qpen
Patent Application 11-58775 for exanple, in order to suppress the
deterioration of deaerated ink, a cartridge is held in a pressure-reduced
state within a packagi ng body. Pressure is applied to the ink cartridge
fromthe outside toward the 10 inside of the ink cartridge. In order to

suppressigp deleniprati on ofy degerat edyink,, id: )5 Jiecessary.t oy mehot ai n

t he insi t'he "packKagi hg body in a vacdum or ate ich™1'sS close

to a vacudm daterJegPr eSsce | Bet husunedpl ited tBet higvijde caetbirdgagf rom
the outside toward the 15 inside. As described with the above-nenti oned

i nk cart epggeatuswduspicededpenfiippdand pghoegki vy thef liak partsidge t hus
used to creaée the two spaces within the ink cartridge, the ink chanber
and the FAR SGpPE§VERARBer are aligned in the 20 case with their respective

top %yrfaces OpP€lyq aBQSFQEBEBk aggégpeGJPagaéa%%g%eﬁﬁﬁﬂﬁggﬁFfiggggﬁt the

ink cartridge can easi econe” defor ned _ Oorces _ the tine
of pressgpeieaduehi an-slgyAshergasexghpdel ehiat iorler st bupsaessagasnount ed
type ink cartridge, the area of the flat 25 part(s) is small and thus

f orces appkeadowhsnonheiprdssarateids irdduced cam niclger atedhetioweer @ i f the

nventional ink rtri i |arge, the ink cartridge cannot tolerate the
convent grgssure—rgguaedd%%at% w%t %n a paékaging boéi. Pressure ?s

applied to the ink cartridge from the outside toward the
10 inside of the ink cartridge. In order to suppression

deteriocration of deaerated ink, it 1is necessary to maintain

the inside of the packaging body in a wvacuum or in a state

which 1is close to a vacuum. A large pressure 1is thus

applied to the ink cartridge from the outside toward the
15 inside.

As described with the above-mentioned ink cartridge,
two spaces are formed. A plurality of flat parts are thus
used to create the two spaces within the ink cartridge, the
ink chamber and the ink supply chamber are aligned in the

20 case with their respective top surfaces open, and the ink
chamber has a larger space. As such, the ink cartridge can
easily become deformed due to forces applied at the time of
pressure reduction. In the case of a relatively small
carriage-mounted type ink cartridge, the area of the f£flat

25 part(s) is small and thus forces applied when the pressure
is reduced are tolerated. However, 1if the conventional ink
cartridge is large, the ink cartridge cannot tolerate the

pressure. If the shape of the ink cartridge is damaged or




pressure. |If the shape of the ink cartridge

| eaks fromthe inside of the cartridge to the
cartridge cannot be nornmally nounted in an i
Enbodi ments of this invention providesggor an

s damaged or 68 deforned, ink
out side, and the ink
mage form ng appar at us.

ink 5 cartridge having a

structure that can suppress shape

def ormati on and damage of the ink

cartridge in a pressure-

reduced state within a packagi ng body. This

invention further provides a packagi ng body of the ink cartridge that
includes an ink cartridge. 10 In exenplary enbodi nents, an ink cartridge

| nclud ' : 4 11 that divi ' nsi
|l Udes o8 S8, YL 1808 KoL RIL AL o g gl goece

bet ween gutkigt, OpRAI BHcandKkacESREQNEHgEPBRNAGL BEPASELE1 L hembiisédopgni ng,
wherein an ink chanber that can 15 store ink is fornmed between the first

openi ng andimhge parmingoappakhtaad a second chanber is fornmed between the
second opening and. the partit ;. and a cover that %overs the first

i |1
openi ng and is fi%%%senéfgﬁméceub‘fen&w sPHeVWaf?. ~26 13 exBhpl ary
e”b04§”985§trﬁagb”kh%%ﬁhr!d e'§¥¥&5¥ﬁ&efiﬁﬂgg walll . Qﬁag?éQQ bgBQprpos'te

end surfaces ar respectively open; a partition wall dr vi des™ an

inside gpasemsyibauRGed dndde &f dehwakhkatcaatsubkieantd ad | yrekptiesnedi ate
position between a first opening and a second 25 openi ng opposite the first
openi ng, radecen ahatak whdnber a t packegdnst obedivnk i §hfier medvpatheen t he

first openiog.and, ihg gartitign el and @ segond; ghanber i fotped
includes an ink cartridge.

10 In exemplary embodiments, an ink cartridge includes

a side wall; a partition wall that divides an inside space

surrounded by the side wall at a substantially intermediate

position between a first opening and a second opening

opposite the first opening, wherein an ink chamber that can

15 store ink is formed between the first opening and the

partition wall and a second chamber i1s formed between the

second opening and the partition wall; and a cover that

covers the first opening and is fixed to an end surface of
the side wall.

20 In exemplary embodiments, an ink cartridge includes

a side wall, of which both opposite end surfaces are

respectively open; a partition wall that divides an inside

space surrounded by the side wall at a substantially

intermediate position between a first opening and a second
25 opening oppdsite the first opening, wherein an ink chamber
that can store ink is formed between the first opening and
the partition wall and a second chamber is formed between

the second opening and the partition wall; a cover that




t he second opening and the partition wall; a cover that 69 covers the first
opening and is fixed to an end surface of the cylindrical side wall; an

i nk supply port which is forned in the partition wall and enabl es

conmmuni cation between the ink chanber .gnd the second chanber; and a val ve
5 device which is arranged within the sécond chanber opposite the ink
supply port and selectively allows comuni cati on between the ink chanber
and an area outside the ink chanmber. In exenplary enbodi nents, an ink
cartridge includes a side wall, of which both opposite end surfaces are

10 tivel . titl 1 . which divid insid
surigzggga%%gsgﬁggg%, %ﬁgﬁﬁm%gkﬁgéﬁgﬁ FFrggXS ; bngglgn 25@5ﬁ%%%a§gening

opposi techbe d418iq0R8M NGjdehegeh,an,, i nk,chanBsi t hatrcanygtaressnk is
formed between the first opening and the partition"wall and a second ‘
chanmber Esrh&df oimed-ipet weert tthieorseaarld openi ngnabdethecpamtihi catisal | ; an
ink supply port which is forned in the partition wall and enables

communi caBFBReBetiBer Nih &Rl Schamse rt h S e ¢ & et e Bhaibérs WhéVein a
firs% cylggdric%h.ﬁﬁrg_ext%pds i towghe tecond oggnin agd gurrgugds t he
i nk Suppl'y’ port "Pa ail 20 G Bpehithg Whi tRCT T f GF Fn°PR&%partition
wal | andthenablies sa@pmyni Sat+ on et @@f@cweea?k Lhafher canflubNeasesand
chanber, wherein a second cylindrical part extends into the second opening
and surrbehndsehhehai inknthkebepeantdganandea owaklidehaheexhikndbatbéween t he
first cylindrical_ part and the 25 second cylindrical part. According to an
exenpl ary aspect 18f HHRERIABHTERPIINeHaT 2%t ERlsCRrAtAldPeetBFdHdeROSSI Ng

an openng giﬁginwéff, of which both opposite end surfaces are
10 respectively open; a partition wall which divides an inside
space surrounded by the side wall between a first opening
and a second opening opposite the first opening, wherein an
ink chamber that can store ink is formed between the first
bpening and the partition wall and a second chamber is
15 formed between the second opening and the partition walli; an
ink supply port which is formed in the partition wall and
enables communication between the ink chamber and the second
chamber, wherein a first cylindrical part extends into the
second opening and surrounds the ink supply port; an air
20  intake opening which is formed in the partition wall and
enables communication between the ink chamber and the second
chamber, wherein a second cylindrical part extends into the
second opening and surrounds the air intake opening; and a
wall that extends between the first cylindrical part and the

25 second cylindrical part.
According to an exemplary aspect of the invention,
a wall extends in a direction crossing an opening within the

second chamber. Thus, even i1f the pressure is added from




second chanber. Thus, even if the pressure is added from 70 the outside to
t he second chanber side, deformation and danage can-be prevented.
According to an exenplary aspect of the invention, rigidity of the side
wal | of the second chanber side and in,,5 the vicinity of the ink supply
port can be inproved, and the accuracy of connecting the ink cartridge with
a device such as an ink jet head or the |like can be inproved. According to
an exenpl ary aspect of the invention, a valve device which is arranged
opposite to the ink supply 10 port within the cylindrical part and

selectiv al | ows. communj cati on between the ink,cha and .an are
out ot de- Ehbe THETIAnDEr LigcARHHG: 1+ SOAROBEerbt ATy ASTOET A5 Phent
i nventi ofamatBe gyl HadL-c8Lgide wall is shaped such that a plurality of
15 substantially partial cylindrical curved walls are arranged in a

circunferential digoeatdiony and swneaempparts aapedtorafedchdel meentibe, curved
walls. Therefore, rigidity of the side walls can be inproved, and the ink

cartri dg8lgafityl efatée eicer mallprdssiie RCRd cPhyrerabdiés 209 AtRor di ng
L0 20 SXEIR 04Y, 8385Ck LB IVERL Moned, Bbfeptebbe-LhEraghtieg vel !
are integeralik¥cymelrdedndy @ ikeSithd el i & rt JNse @tk NK gaviebdggcwith a
high rigidity can be easily nolded. 25 According to an exenplary aspect of
t he i nveasti en, inkvertwhendr bgi theylakeanannkecamprodgd.i s i nproved and
Pr e sur e e iy 1o BY Cemplary: acpest f Mie invention,
a valve device which is arranged opposite to the ink supply
10 port within the cylindrical part and selectively allows
communication between the ink chamber and an area outside
the ink chamber.
According to an exemplary aspect of the inventioen,
the cylindrical side wall is shaped such that a plurality of
15 substantlally partial cylindrical curved walls are arranged
in a circumferential direction and concave parts are formed
between the curved walls. Therefore, rigidity of the side
walls can be improved, and the ink cartridge can tolerate
external pressure as described above.
20 According to an exemplary aspect of the inventiocn,
a side wall, the partition wall, and the wall extending in a
crossing direction within the second chamber are integrally
molded by a resin material. Thus, an ink cartridge with a
high rigidity can be easily molded.
25 According to an exemplary aspect of the invention,
even when rigidity of an ink cartridge is improved and

pressure-reduced packaging 1is performed, deformation and

damage can be prevented. Furthermore, as the valve device




damage can be prevented. Furthernore, as the valve device 71 is nounted by
using the second chanber, the entire device can be made snmaller. According
to an exenplary aspect of the invention, a valve device for air intake can
be nmounted by using the 5 second chan? r, so that the entire device can be
made smaller. According to an exenpla g aspect of the invention, rigidity
of the side wall of the second chanber side and in the vicinity of the ink
supply port can be inproved, and 10 accuracy of connection with a device
such as an ink jet head or the like to be connected to the ink supply port
can be inmproved. Furthernore, the valve device can _be easjly nmounted with
good acctifFadPwFassity HSePri Adya cSECPRit FBANPAEcortdiengeh ol eh EREAPRary
aspect o he _i t Lon; 5 a connecting nmenber which interconnects the

£ WO cyIi% hiBe MR b1t 2 PO provided, so that rigidity of the side

wal | of the seconddhanbey & dgnasdehdibhe Wit Yoof thdeinBKtsUApl Y port
can be further inproved. According to an exenplary aspect of the invention,
20 a degerewadfvedederiaor afponadan ibeadupprassed, maomdtevdermy fusieg thside is
contagjned in g packagi ng nmenber in a_pressure- reduced state, deformation
and damag&c8Rot hehFARSEar 177 ddd@tcantFe BREVERt eV VRE | £athi S nF8AEI on has
been desgﬁggggr[n 25 conjunction with the exenplary enbodi nents and
exanpl es outlined above, various alternatives, nodifications, variations,

i nprovenent s and/zaiccattisicantd ahn egitiewidll@nts.aspect of the invention,
rigidity of the side wall of the second chamber side and in
the vicinity of the ink supply port can be improved, and

10 accuracy c¢f connecticn with a device such as an ink jet head
or the like to be connected to the ink supply port can be
improved. Furthermore, the wvalve device can be easily
mounted with good accuracy by using a cylindrical portion.

According to an exemplary aspect of the invention,

15 a connecting member which interconnects the two cylindrical
bodies is further provided, so that rigidity of the side
wall of the second chamber side and in the vicinity of the
ink supply port can be further improved.

According to an exemplary aspect of the invention,

20 & degree of deterioration can be suppressed, and even if the
inside 1s contained in a packaging member in a pressure-
reduced state, deformation and damage of the ink cartridge
can be prevented.

While this invention has been described 1in

25 conjuncticen with the exemplary embodiments and examplies
outlined above, various aiternatives, modifications,
variations, improvements and/or substantial equivalents,

whether known or that are or may be presently unforeseen;




whet her known or that are or may be presently unforeseen, 72 may becone

apparent to those having at least ordinary skill in~the art. Accordingly,
t he exenpl ary enbodi nents of the invention, as set forth above, are
intended to be illustrative, not |im#gtbng. Various changes nmay be made 5

wi t hout departing fromthe spirit and scope of the invention. Therefore,
the invention is intended to enbrace all known or |ater devel oped
alternatives, nodifications, variations, inprovenents and/or substanti al
equi val ents. Industrial. Applicability 10 The ink cartridge of the present

| nvent [ 09! Bectidely used.f o Al ANC oFAd of Usgs: T GLALMD S, |k

cartr|dg conprisin nmuni catl on C

capabl e 9f t5eCERINI cattAed My | henbnlexchpnher; anpeiveddmatof StH@vabl e,
a support disposed within the conmunication chanber, the support including

a val ve spatnéindnan aEeni sgt exfosithg aﬂbmmaon1arethen¢&mm@dat1am be
approxina&ily central portion, . 10 wherein, the valve seat is adjacent to

the val vélatSERasuver ki ﬁﬁ@%§18ﬂ t heV8peAlAg ChatPSsh BRYi MF d89PEe that
ext ends g&?ﬂbh*&ed}é?'ﬁ%%lﬁ Ay ol PR “r%&ﬁ}gtd%dcéc%é éﬁfm}éhgo%%htﬂgnt he
val vé and urgi ng € va vé toward the val ve seat erein the valve
separ at eghkrefmihe vakvenseation is intended to embrace all known or
later developed alternatives, modifications, variations,
improvements and/or substantial eguivalents.
Industrial Applicability

10 The ink cartridge of the present invention are

widely used for home and office uses.




when a predetermined force is applied to the valve and the support and the
urgi ng device are foraned as a one-piece nenber. 2. Fhe ink cartridge
according to claim1l1l, wherein 20 the valve is novable in conjunction with
a novenent of an extract conponent thag i s disposed within the

comuni cati on chanber and t hat contactg t he val ve when the predeterm ned
force is applied to the valve. 3. The ink cartridge according to claim 2,
wherein 25 the valve separates fromthe valve seat when the ink cartridge
is attached to an inkjet recording device and the extract conponent
projects fromeither the inkjet recoQﬂ%ﬂ% device or the valve. 74 4. The
ink cartridge according to claim 3, Pn the extract conponent is a

hol | ow nenber that prQj f.rom: e inkjet rding device and a path is
formed so that ink g%h% %gﬁa ?ggﬁ'hé F% gﬁgﬁbgg and into the hol | ow
menber 5 when the ‘alkverseparsates fromthe valve seat. 5. The ink
cartridge according to claim4, wherein the support includes a sealing
devi ce that seal & anceuiEpicatiennf exleaidecnf tthetexttact @ERpdifent ©fhen t he

extract _co omenh%is in ont act Eﬁtg %ge valve. 10 6. The ink cartridge
accordi nf PBURLEFMBY WhEFelA® LRE SOBPSFPE i ncl udes a sealing device that

gui des the eXtr%PRAQﬁ@PQﬁEﬁFj%Pn&R%ﬁﬁkhe extract conponent contacts the
th so that-in

valve and fornms a pa can flow fromthe ink chanmber and into

the extract conpenenippdd: 7dishesédkwiahini tge acemudiogtionctabnbadr,

wherein the support including a valve seat énd an opening exposing a

bottom of the wvalve at an approximately central portion,

10 wherein the valve seat i1s adjacent to the valve at an outer
periphery of the opening; and

an urging device that extends from the wvalve seat,
the urging device directly contacting the wvalve and urging
the valve toward the valve seat:

15 wherein the valve separates from the wvalve seat
when a predetermined force is applied to the valve and the
suppert and the urging device are formed as a one-piece
member.

2. The ink cartridge according to claim 1, wherein

20 the wvalve is movable in conjunction with a movement of an
extract component that is disposed within the communication
chamber and that contacts the valve when the predetermined
force is applied to the valve.

3. The ink cartridge according to claim 2, wherein

25 the wvalve separates from the wvalve seat when the ink
cartridge is attached to an inkjet recording device and the
extract componént projects from either the inkjet recording

device or the valve.




the val ve includes at |east one opening so that ink can flow froma top of
the valve to a bottom-of the valve when the predetermned force is applied
to the valve. 8. The ink cartridge according to claim7, wherein 20 the
opening of the valve is non-circular. 9., The ink cartridge according to
claim7, wherein: the valve includes base adj acent the valve seat and a
val ve sidewall that extends from an outer periphery of the base toward the
i nk chanber, and 25 the opening of the valve is forned at the base and the
val ve sidewall. 10. The ink cartridge according to claim7, wherein

i ndi vi dual edge | define the gpening of the valve and 5 are on two or
more pl anes incll%ed Q?tﬁnpe§ﬁééf 10§ Se &HF VR 49 CIpET| é@??ﬁ&ge

accor di ngylo Lhaliml Qondhieel m d he ¥aly 'H&hﬂgﬁstﬂa{?rg&?ﬁ%hgﬁa%%rUd' ng

fromone 5 side of the peni ng of the valve acent th si de,

and edgethinéskgkett hecprojieet ideriard ahke ae@@&hI iiReFolfnedt e @peri Agkare on

the two or nore planes. 12. The ink cartridge according to claiml,

wher ei n: capQ flaw vﬁlf\?@ it uiiek @h@a@@racﬁ\r@ééeﬁntphélhml yelbeat meahgra val ve

de ten m an out er. pe er he base toward the ink
ihanﬂgr %H Fﬂ@ Mg VﬁgsﬁﬁéFégeéxﬁgp t&loﬂ& f G0Pér periphery of the

valve sidewal |. 15 18ne ThEL k€304 HHA96 ARCANH NG LRI SR 1, 1ynahensi n
the support includes a sealing device that seals an outer
circumference of the extract component when the extract
component is in contact with the valve.

10 6. The ink cartridge accordiﬁg to claim 2, wherein
the support includes a sealing device that guides the
extract component so that the extract component contacts the
valve and forms a path so that ink can flow from the ink
chamber and into the extract component.

15 7. The ink cartridge according tc claim 2, wherein
the valve includes at least one opening so that ink can flow
from a top of the wvalve to a bottom of the valve when the
predetermined force is applied to the valve.

8. The ink cartridge according to claim 7, wherein

20 the opening of the valve is non-circular.

9. The ink cartridge according to claim 7, wherein:

the valve includes a base adjacent the wvalve seat
and a valve sidewall that extends from an outer -periphery of
the base toward the ink chamber, and

25 the opening of the valve is formed'at the base and
the valve sidewall.

1C. The ink cartridge according tc claim 7, wherein

~individual edge lines define the opening of the valve and




when a predetermned force is applied to the valve, a path is created

bet ween the ink chanber and an area outside the ink~-cartridge. 14. The ink
cartridge according to claim1l, wherein 20 a width of the urging device at
an outer periphery of the valve is sn? |l er than a | ength of the valve
seat. 15. The ink cartridge according claim2, wherein the support :
i ncl udes: an inner peripheral wall and an outer peripheral 25 wall |ocated
outside the inner peripheral wall, the outer peripheral wall is secured to
an inner peripheral wall of the communication chanber, the inner

peri pheral wall seals an outer surface of /76 the extract component when the

extract eofpdfentPs TocBPE8 RS Lnppéred &t t T6FPERE Gthefach

peripherglwall is located a predeterm ned distance away fromthe outer
peripheral wall, 5 and the inner peripheral wall is elastically deformable
W th respect to tihe outtey peaik phedistiri@d. décodbendgnkteartladge acgordi ng
to claim15, wherein the inner peripheral wall defines the opening of the
10 supporhesfpdnsitre ofelaepdmclofdashed dperl et teereasesudongr 8romnoead

o asent e valvese o TIgg! b ot 11 due acegrding 19, el sl pupaerein
a part of;nhbe gpanLAge! A¢HEAsEs tAwapdsilarapnendqadhacentet henyal e
the opening are on the two or more planes.
12. The ink cartridge according to claim 1,
wherein:

10 the valve includes a base adjacent the valve seat,
and a valve sidewall extends from an outer periphery of the
base toward the ink chamber, and

the urging device extends along an ocuter periphery
of the valve sidewall.

15 13. The ink cartridge according to claim 1, wherein
when a predetermined force is applied to the wvalve, a path
is created between the ink chamber and an area outside the
ink cartridge.

14. The ink cartridge according to claim 1, wherein

20 a width of the urging device at an outer periphery of the
valve is smaller than a length of the valve seat.

15. The ink cartridge according to claim 2, wherein
the support includes:
an inner peripheral wall and an outer peripheral
25 wall located outside the inner peripheral wall,
the outer peripheral wall is secured to an inner
peripheral wall of the communication chamber,

the inner peripheral wall seals an ocuter surface of




18. The ink cartridge according to claim1, wherein the valve includes an
annul ar projection that is adjacent the valve seat..19. The ink cartridge
according to claiml1l, wherein 20 the urging device includes a projection
t hat engages the valve and obstructs | ative notion of the valve in a
radial direction. 20. The ink cartridge according to claim1l1, wherein: 25
the support includes an attachnent part that projects outward in a radial
direction, the comruni cation chanber includes a housing with a stepped
surface, and 77 the stepped surface nmaintains a position of support

rel ative t he _conmuni cati on chanber, when the attachnent .part is inserted
h the h5HSi RGTISTT HEEAE i i ge heetr iy coterar 115 aperBrds
conpri si gg: +88 auppeepnuni cation chanber that is capable of comunicating
with the ink chanber; a second valve that is novable; a second support

di sposed wi thin téhepart of0 Toemuinheat iy ightesdeer , whhée Sec ook stugpont
including a second valve seat and a second openi ng exposing a bottom of
the secBABY¢aPFEIREAR IS FNGE et VT Emt ¥e peFefoRrerhRkeErh WEBRké second
valvgiseghdis adj acent to the second valve at an outer periphery of the
second openi ng; and

the inner peripheral wall is elastically deformable
withrrespect to the outer peripheral wall.

16. The 1ink cartridge according to c¢laim 15,
wherein the inner peripheral wall defines the opening of the

10 support and size of a part of the opening decreases toward
an end adjacent the valve.

17. The ink cartridge according to claim 15,
wherein the inner peripheral wall defines the opening of the
suppocrt and a size of a part of the opening increases toward

15 an end adjacent the valve.

18. The ink cartridge according to claim 1, wherein
the wvalve includes an annular projection that is adjacent
the valve seat.

19. The ink cartridge according to claim 1, wherein

20 the urging device inciudes a projection that engages the

valve and obstructs relative motion of the wvalve in a radial

direction.
20. The 1ink cartridge according to claim 1,
wherein:
25 the support includes an attachment part that

projects outward in a radial direction,
the communication chamber includes a housing with a

stepped surface, and




15 a second urging device that extends fromthe second valve seat, the
second urging device directly contacting the second-~valve and urging the
second valve toward the second valve seat; wherein the second val ve
separates fromthe second 20 valve seat when a predeterm ned force is
applied to the second valve and the second support and the second urging
device are forned as a one-piece nenber. 22. The ink cartridge according to
claim1l1, wherein the support and the urging device are fornmed froma
rubber- 25 |like elastic material. 23. A valve device, conprising: a valve
that is novable; g3nd a

- Pi i nc : A8 eat
w th an openi ng exp05|ﬁ%ﬁgmgégﬁg%g%fggé#%ﬁ%%ﬁ%egaﬁggﬁéé%%r%gi%g%é§§§central
portion, ruheteirg the tNal orbRal datiad] ageatbép twhenvalive attadhmsher
peri phery of the opening, and 5 an urging device that extends fromthe
val ve sepért iReinpgrhgddévi ceedheestihg.contacting the val ve and urging
the valve toward the valve seat, wherein the valve separates _fr t he
val ve seat when &pr erTHE rfeRE ot EE i RCAPPT1Rd t3 SRSy rvéPfﬁgg§4. The
val ve; dexjqe,-ac¢qRding to claim 23, wherein the valve includes a sealing
menber that projeCts fromthe valve seat to a side opposite the urging
device. 25. The \al w8 rdedune@rAcearidimn ¢Hagnsd raitnaA3, i sveieitle wWten an

extract conponent projects froman inkjet recording
communicating with the ink chamber;
a second valve that is movable;
a second support dispeosed  within the air
10 communication chamber, the second support including a second
valve seat and a second copening exposing a bottom of the
second valve at an approximately central portion, wherein
the second valve seat is adjacent to the second valve at an
outer periphery of the second opening; and
15 a second urging device that extends f;om the second
valve seat, the second urging device directly contacting the
second valve and urging the second valve toward the second
valve seat;
wherein the second valve separates from the second
20 wvalve seat when a predetermined force is applied to the
second valve and the second support and the second urging
device are formed as a one-piece member.
22, The ink cartridge according to claim 1, wherein
the support and the urging device are formed from a rubber-
25 like elastic material,
23. A valve device, comprising:
a valve that is movable; and

a cne-plece support that includes:




15 device and contacts the valve, a path is fornmed so that ink can flow
froman ink chanber into the extract conponent. 26. -The val ve device
according to claim 23, wherein the valve includes an opening between a
portion of the valve that contacts thegval ve seat and a portion of the

val ve that 20 contacts the urging device. 27. The val ve devi ce according
to claim 26, wherein the opening of the valve is non-circular. 28. The

val ve device according to claim26, wherein: 25 the valve includes a base
adj acent the valve seat and a valve sidewall that extends from an outer
peri phery of the hase toward the. ink chanmber. and a.openi f the_valve
e brmed at t heohadt Hna got  Ha harte Sraiuay | M5B fReR, IR ark it

accor di ngnd 0vah gbma26, s WeE8EHx 1 kALY duah tedge ddnesdefime-dihe openi ng of
the valve and are on two or nore planes inclinéd with respect to each 5
ot her. 30alv¥aesyatvisdedisecatcbodihg trelckaatn 29, cwherepariphervade
includes a projection protruding fromone side of the opening of the valve
adj acent thfeoPaRikfanBe? side, and edge |ines of the projection and the

cae 1105 %, i, ST ALE ORI B LR g o Bl T valve
the val vehgeakging device directly contacting the valve and urging

the valve toward the valve sealt, wherein the valve separates

from the valve seat when a predetermined force is applied to

the wvalve.

10 24. The valve device according to claim 23, wherein
the valve includes a sealing member thaf projects from the
valve seat tc a side opposite the urging device.

25. The wvalve device according to claim 23, wherein
when an extract component projects from an inkjet recording

15 device and contacts the valve, a path is formed so that ink
can flow from an ink chamber into the extract component.

26. The valve device according to claim 23, wherein
the valve includes an opening between a portion of the valve
that contacts the valve seat and a pertion ©of the valve that

20 contacts the urging device.

27. The valve device acceording to claim 26, wherein
the opening of the valve is non-circular.

28. The walve device according to claim 26,
wherein:

25 the wvalve includes a base adjacent the wvalve seat
and a valve sidewall that extends from an cuter periphery of

the base toward the ink chamber, and

a opening of the valve is formed at the base and




and a val ve sidewall extends from an outer periphery of the 15 base toward
an i nk chanber, and the urgi ng device extends al ong an outer periphery of
t he valve sidewall. 32. The val ve device according to claim23, wherein a
wi dth of the urging device at an outer79eriphery of the 20 valve is
smal l er than a length of the valve seat” 33. The val ve device according to
claim25, wherein the support includes: an inner peripheral wall and an
outer peripheral wall |ocated outside the inner peripheral wall, 25 the
outer peripheral wall is secured to an inner peripheral wall of the
connunica%ion hanber,, tﬂ i nner peripheral wall seals an outer surface of
an ext ratfecBfpBheAt GHBhlt he extract conponent is |ocated 80 at the

support, a part ofy the W&efveoeciéxpjhh% g%c%$iﬂ§a%§0§i§ﬂ%az6Pr§ﬂ§£§iﬁi ned

di stance away from’the outér peripher I nher peri pheral
wal | is ehastieakly edefeormaide deftiher especipdwitdeoduttdle periphesal wal | .
34. The val ve device according to claim 33, wherein the inner peripheral
wal | def Rres dthetuperfithgmetet Helangsoinclangda wize sfsmepar ttcz)fewg
openkgg dgﬁreases toward an end 10 adjacent the valve. 35. The val ve

devi aBtofding to claim33, wherein the inner peripheral wall defines

the opening of the SUpROr,1ANGA S1Zea koA PRs tOf o1 56n0PENi PeetaEReaSES

toward an end
the wvalve includes a projection protruding from one side of

the opening of the valve adjacent the ink chamber side, and
edge lines of the projection and the edge lines o¢f the
10 opening are on the twc or more planes.
31. The wvalve device according to claim 23,
wherein:
the wvalve includes a base adjacent the valve seat,
and a valve sidewall extends from an outer periphery of the
15 base toward an ink chamber, and
the urging device extends along an outer periphery
of the valve sidewall.
32. The valve device according to cliaim 23, wherein
a width of the urging device at an outer periphery of the
20 wvalve is smaller than a length of the valve seat.
33. The valve device according to claim 25, wherein
the support includes:
an inner peripheral wall and an outer peripheral
wall located outside the inner peripheral wall,
25 the outer peripheral wall is secured to an inner
peripheral wall of the communication chamber,
the inner peripheral wall seals an outer surface of

an extract component when the extract component 1s located




adj acent the valve. 15 36. The val ve device according to claim 26, wherein
the val ve i ncludes an-annul ar projection that is adjacent the valve seat.
37. The val ve device according to claim 23, wherein the urging device
includes a projection that engages the,.20 valve and obstructs rel ative
motion of the valve in a radial directfon. 38. The valve device accordi ng
to claim 23, wherein the one-piece support is forned froma rubber-Iike
elastic material. 25 39. An ink cartridge, conprising: an ink chanber
that can store ink; a conmmunication chanber with a first opening that
comuni cates with the ink chanber and a second opening that 81 can receive
an extra@t EBRpORBRPITa valve that is positioned between the first opening

and the second oge;’s% g@d t%esuggg%% %@%ti\??%{}%%:vgaﬁhb?tst q@%tggcgcg_ of the

5 val ve and urge surface © e val e secon openi ng.

40. The ppkdesethifdge aceehdicBY at@yClddn 3the dhEsei PeBiPRYES] angliprmed at
approxi mately even intervals at an outer circunference of the valve. 10

41. The &n# cartridge according to claim40, wherein the ink is supplied
to the top surface of, the valve before the second o cei v

i h
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with respect to the outer peripheral wall.

34. The valve device according to claim 33, wherein
the inner peripheral wall defines the opening of the support
and a size of a part of the opening decreases toward an end

10 adjacent the valve.

35. The wvalve device according to claim 33, wherein
the inner peripheral wall defines the opening of the support
and a size of a part of the opening increases toward an end
adjacent the valve.

15 36. The valve device according to claim 26, wherein
| the wvalve includes an annular projection that is adjacent
the wvalve seat.

37. The valve device according to claim 23, wherein
the urging device includes a projection that engages the

20 wvalve and obstructs relative motion of the wvalwve in a radial
direction.

38. The wvalve device according to claim 23, wherein
the one-piece support is formed from a rubber-like elastic
material.

25 39. An ink cartridge, comprising:
an ink chamber that can store ink;
a communrication chamber with a first opening that

communicates with the ink chamber and a second opening that




a nounting part that nounts the ink cartridge 15 according to claiml1; and
a recording device that receives ink fromthe ink cdrtridge and records an
i mge on a recording nmedium 43. An inkjet recordi ng apparatus, conpri sing:
a mounting part that nounts the ink cagjridge 20 according to claim 23;
and a recording device that receives ink fromthe ink cartridge and
records an inage on a recording nmedium 44. An inkjet recordi ng apparatus,
conprising: a nounting part that nmounts the ink cartridge 25 according to
claim39; and a recording device that receives ink fromthe ink cartridge
and records an ina%e on_a recgrdi ggg%gn1 45. A nmet hod of supplying ink

froman AR EEFEridgB8s*W th aCSQEV 4t is novable, a support that

includes a valve seal;and @y0pPeid NG, £XPOSLNG @ potFoonof chbe yalye at  an
approximately central portion with the valve seat adjacent the valve at an

out er pepppheny ehdt hbeopenbngd, cpadibganandgi ng device that extends from
the valve seat with the 10 urging device directly contacting the val ve and
urging the valvé tBRAPETEnERAL vEURBRELSt e REIthET cBRPFRSENGE nblEng an

extract n ' con t w.th th t | ve,; pl yi ng
b atiet SPHY BodroPREBeol KEE s oshoRt ERk: FTREE KT EovEs SRR om (e
val ve seagpeangdga top of the urging nmenber flexes outwardly relative to a
bott om of

40. The ink cartridge according to claim 39,
wherein grooves are formed at approximately even intervals
at an outer circumference of the valve.

10 41. The ink cartridge according to «claim 40,
wherein the ink is supplied to the top surface of the valve
before the second opening receives the extract component.

42. An inkjet recording apparatus, comprising:

a mounting part that mounts the ink cartridge

15 according to claim 1; and

a recording device that receives ink from the ink
cartridge and records an image on a recording medium.

43. An inkjet recording apparatus, comprising:

a mounting part that mounts the 1nk cartridge

20 according to claim 23; and

a recording device that receives ink from the ink
cartridge and records an image on a reccrding medium.

44, An inkjet recording apparatus, comprising:

a mounting part that mounts the ink cartridge

25 according to claim 39; and

a recording device that receives ink from the ink
cartridge and records an image on a recording medium.

45, A methed of supplying ink from an ink cartridge




t he urgi ng nenber.

10

82

with a wvalve that is movable, &a support that includes a
valve seat and an opening exposing a bottom of the valve at
an approximately <central portion with the valve seat
adjacent the valve at an outer periphery of the opening, and
an urging device that extends from the wvalve seat with the
urging device directly contacting the wvalve and urging the
valve toward the valve seat, the method comprising:

moving an extract component intc contact with the
bottom of the valve; and

applying a predetermined force to the wvalwve such
that the wvalve moves away from the valve seat and a top of
the urging member flexes outwardly relative to a bottom of

the urging membez.




