1 DESCRI PTION |INK CARTRI DGE Technical Field This invention relates to an
ink cartridge and an 5.inkjet recording apparatus equipped 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 i slattached 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

t he inkjet recording apparatus, the holl ow needl e 15 penetrates the stopper
plug so that an inside of the ink PEHGRIRIFON s in communication with the

hol | ow ne i to supply ink to the inkjet recording apparatus.
However, ?ﬂéﬁé%§%¥$%ﬁ§étip of the hollow needle is formed wth the

acum nat e gddghpi ol echidggtoward the user. It is 20 thus necessary to enpl oy
safety nmeasures in order to prevent a user fromtouching the tip. In
Japanese Unexam netihPat emtveppldrcatédacePubbl cat | 0nkHIa12 Q%% fara exanpl e,
an inkjet recording apparatus is equipped with a protection device that
prot ects 23 ¥IRE UERTOFIOM tHO IO oW peetbredheht khehholhbwepssdlidgks

exposed.'gg%ﬂwcgé%gi deevice has a protection plate installed between
t he hol | ow™ne e and™a side in which the ink cartridge is inserted in

order to cover thephol}@We2rtridge is typically loaded into an inkjet

recording apparatus by mounting the ink cartridge into the

inkjet recording apparatus. A rubber stopper is attached to

10 the ink cartridge and prevents air, ink or any other

material from entering or exiting the ink cartridge. The

inkjet recording apparatus includes & 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 1ink to the inkjet recording apparatus.

However, the acuminate tip of the hollow needle is formed

with the acuminate tip projecting toward the user. It 1is

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 is 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 1is inserted in order to cover the hollow



needl e. Wien the ink cartridge is |loaded, a |lock of the protection plate
when the protection plate is in a shielding position is released and the
hol | ow needl e is exposed. Furthernore, the holl ow needle penetrates the
stopper plug 5 and the ink cartridge is thus |oaded in 'the inkjet recording
apparatus. Furthernore, when the ink carfridge is renoved, the protection
plate is placed in the shielding position by a twisted coil spring and
hel d at that position by a |lock conponent. Thus, the protection plate
shields the user from 10 touching the holl ow needle. As disclosed in
Japanese Unexam ned Patent Application No. 2001-113723, there al so exi st

i nk cartridgedlet hatWprevent iimk fcontteaké ngsf riamaddwe, car tiigdgess whea t he
cartridges are renmoved frominkjet recording devices. Such 15 ink

cartri dgesPareepFrovidedatft Kngh Fhr eratbetirharlster és ibnk, shdeildkrguppl y

port that ly. suppl.ies ink _stor in e ink chanmber, and an ink
gui dance ciﬁ&z;%rgéjr? orlrrsed%pebleetav@eee e | ﬁgech%?ry; YaftFEhe® i e _sﬁﬁﬁﬂ?eﬁlort.
The ink gurdancercbagberhaousem & VALYE UNbbnaldds Jefd CYLLBOE! calig
packing is inserted into the ink supply port. he valve unrt"1s urged by a
conpr e$si omdprhaginh aardriegei 0n ehasticabiky eantaet inagithereybir-adnical

packing in order to obstruct the ink flow path, and the valve unit
prevents iHRPIFOMT eakingthebiPrhe WhRnchdebdmlsicrert Thég@5isnkensarvedi dge

et e ST LD JOTEAULACRS P 20 A Bl LobE ng oo,
"Mk 30 chanber. i e T on pach o harany T ornad PR arder rg o oveERthe
{~3 component. Thus, the protection plate shields the user from
10 touching the hollow needle.
Asg 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 formed

between the ink chamber and the ink supply port.

The ink guidance chamber houses a valve unit, and a

R

20 cylindrical packing is inserted into the ink supply port.
The wvalve wunit is urged by a compression spring in a
direction elastically contacting the cylindrical packing in
order to obstruct the ink flow path, and the valve unit
prevents ink from leaking from the ink chamber side. The

25 1ink 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- Open Patent Application No. 9-20018, in which 5 the color of ink
stored in the ink cartridge is easily recogni zed. Such;ink cartridges

i ncl ude contai ner bodies including porous 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 zing the color of cover nenbers of those ink cartridges,

m si nst al | ahéabeof | ma cankrirdges @it ikeram-dH, cobersqcam berpeevent ed.
In addition, in order to recognize the color of the ink in the ink
cartridge, SRR Eattki dges formed fromtransparent or seni-transparent
materials are algggknomn. There ,al so,exist ink cartridges, for exanple, in

20 Japanese Lai d- ﬁrlgat%]rﬁoAﬁﬁiljiséat?'B PREFAAIE] 0 Feh @ Riaer &t ng
processi nardiasnbeens perl OpuR Pt D10, 10 Slorg, (deacsateg b ks, THE LK
é?ng ody an %Y g body i s

cartridge is included within a packa t he packagin

held i A a fessurler refucedk stsateedThen pagkagiing bedyti-sdahel dd neaspressure
25 reduced state in order to suppress the deterioration of the deaerated

i nk whil e HeCIHKZRAr t r iSHge: i5“Eréﬁ§¢kﬁ&dﬂﬁs'TheCﬁngbdeCQﬁtainﬁﬁ'nKOdQESridge

S 3 20 MR BB SHASRR 202 DAL Syl WUILR, heuogpaces
chamber thajvdenpefdeirky SLOf Sk thal I3SURRId € tne containers.
,»E 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 colors can be prevented. In addition, in order to recognize
the color of the ink in the ink cartridge, ink cartridges
formed from transparent or semi-transparent materials are
also known.
. There also exist ink cartridges, for example, in
J 20 Japanese Laid-Open Patent Application 11-58775, to which a
deaerating processing has been performed in order to store
deaerated ink. The ink 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 1inside of the ink cartridge is also divided

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



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 anpbunt 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 td an opposite end wall of the ink
supply chanber. 10 Disclosure of the Invention In the ink cartridge in
Japanese Unexam ned Patent Application No. 2001-113723, for exanple, where
the | eakage of ink is prevented as descri bed above, there is provided a
swi tching val ve unit which opens and obstructs the ink flow 15 path and a
conpr essi odispdeagbehitate usgesithen vakve, usink. spBus,i@anykol gyl dance k
chanber is required in order to attach the valve unit. Furthernore, the
conpr essi oAUBPLY n§haide rhdhattortmsb et welen $hereémkislpphytpdst sampgltika i nk
chanber . T'geO structgre fO@ fﬁrging ag ink fl ow path thus becones caonpl ex.
7 20 Because“Tha"val'te HRPt Yandfhe 2B8nBressedn S855end Saréearttaded i t hi n
the ink guidapcerchambers theight 8ehuPRL0RCHANLAN RACOMES Jith) ULty
requiring further manufacturing steps. Ebnsequently, high nanufécturlng
costs are Trequirded t® prodeces t heryak sgaitrd dge. i2%, Addid i onal lhander
conpression spring made frommetal is used. Wen recycling, a netal
conpr essi o $pr¥ay Bakfotrape @hstatded insgetiperl widtandve . nBecantse ddge
which is onstructed fram.resin terials. Thus, when disposing of 5 an

i nk cartrﬂzgﬁf’iFﬁ?spﬁFFgFlﬁ@Cégggﬁyl?oaﬁféagggnﬁﬁéi%h%os% ko%a%P?Fdd§ and
[ emve NG ANl essh el SRUIdGr A8od af C3Ybbsikthe URE Qla MBEAlcgOMREgSST on
spring entails

_ﬂ) 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 valve unit which opens and obstructs the ink flow
15 path and a compression spring which urges the valve unit.
Thus, an ink guidance chamber is regquired 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 valve 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 compression 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 dispcsing of



problens in that the conplexity of discarding an ink 5 cartridge is

i ncreased, and di sposal costs al so becone high. The present invention
al l ows, anong other things, a reduction in manufacturing costs and a
reduction in disposal costs. In exenplan¥ enbodi ments, an ink cartridge
i ncludes 10 an ink chanber; a communi catdi on chanber that is capable of
comuni cating with the ink chanber; a valve that is novable; a support

di sposed within the comuni cati on chanber, the support including a valve
seat and an opening exposing a bottom of the valve at an approxi mately
central portion, 15 wherein the valve seat is adjacent to the valve at an
outer perfphenyk cfantheldpeni hy; iand iamtung ags gevy ceot Bakaextends Hifom
the valve seat, the urging device directly contacting the valve and urging
the val ve %%&ar%a]f%l FvéTsbatt e ONifer BNA t PR Yol g parat i f r ondt he

val ve seat a7 predet egm ned force is applied to the valve and the
support aﬁ%\gﬁﬂg' ur{g_jl?%g %I%\gi chf are ?noertr?é]d ézsongarg%e%lﬁ%cegprﬁrﬂﬁer.eqtﬁlls
exenpl ary enboliément sn atMatverdevi egnbnekydes ar V@'ig%a&la% s Jrovablie;
and a one-pi ece support. The one- piece support includes a valve seat wth
an opefi n-&xpobing 25 anbotasetpf ahledvabveaat cartapprexi mateky eenty.al
portion, wherein ge val ve seat is adjacent to the valve at an outer

peri phery of the og fi RFESaNd amRGiimy dell @es t haroest ehlisr fhémashe aval ve

seat, the Jrging devj ir tacting 6. the valye and urging the
val ve toward the €€|%ggg%%%fg&t%ﬁgggngﬁﬁésv3P9e35§85P8¥é§“fﬁ8n§3ﬁ€%§§ﬁve
seat when astipredeterm ned force is applied to the valve. In exenplary

enbodi ments, an ink cartridge includes
H») 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 wherein the valve seat is adjacent to the valve at an outer
perivhery of the opening; and an urging device that extends
from the wvalve seat, the urging device directly contacting

the wvalve and urging the wvalve toward the valve seatl,

wherein the valve separates from the valve seat when a

L—

20  predetermined force is applied to the valve and the support
and the urging device are formed as a one-plece 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 wvalve at an approximately central portion,
wherein the valve seat is 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



5 an ink chanber that can store ink; a conmunication chanber wth a first
openi ng that communi.cates with the ink chanber and a second opening 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 furface of the valve toward the
second opening. In exenplary enbodi nents, a nethod of supplying ink from
an ink cartridge with a valve that is novable, a support that includes a
val ve seat and an opening exposing a 15 bottom of the valve at an
approximately central portion with the valve seat adjacent the valve at an
outer peri pRBryveivet mNdperiaigiy asdieanvaeryengtdevide that wdwndsdatom t he
val ve seatwl\%trh.the urging _device directly contacti the valve and urging
K 5

tin
the val ve Toward t he val've ‘Seat SPRh&FEFn BBOF het pff%nltveanﬁeﬁﬁe e nG

devi ce arepforaBErASnaG0RErPEECE aﬁpﬁﬁéa,FE”Ehgd%ﬁlquing an extract
conponent into contact wth the bottomof the valve; and applying a

predeternmined forde texenipe aral venisibindrhes, the vakveamevesganawfremst he
val ve seat and a top of the urging nmenber flexes outwardly 25 relative to
a bottom dint hekurgiei§eretdert  Bri eFtPEsCHiINgi on ofmDraiEagsovacheuder

Cof of onch TACThE TOFEbuCRG 701 | et MG AP G L F6° a L6k GRATFET
0% lant, £ ok eSS RN 00 L Lher BEER e R
invention omwaldvehttde inkoecatttodge bestwount ede first opening and the
WE 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 opening.
In exemplary embodiments, a method of supplying ink
from an ink cartridge with a valve that is movable, a
suppert 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 suppeort and the urging device are formed as a one-piece
member, includes moving an extract component into contact
with the bottom of the valve; and applying a predetermined
force to the walve such that the valve 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 in detail with reference to the following



FIG 2 is a sectional diagramshowing the 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 nber according to the present
invention; FIG 4 is an oblique perspective viewof a tip part of an
exenpl ary ink extract tube according to the present invention; 15 FIG 5A
is a sectional view of an exenplary ink extract tube according to the
present invention before the ink extract tube enters into a guide path and
contacts ap. exenpl aé% val ve nenber according to the present invention;
FIG 5B is a%tfosSs- ¥8BEFoN vi ew of an exenplary ink 20 extract t ube
according to the pr nt, i nyenti t|n an e ye ne
according to the prEgs%jgnt |%e%tl%%&9£dl%usﬁgﬂga?hg vat'y Ir% 7Y ol d an

i nk chanbetarft G8ge6AaeBrand6C @5 e shde g&%n@eplmwmlwpt 45§ Obnd
fil mmenber by an exenpl ary val ve nenber according to the present

i nventi on,e%RPHGE. 6DkI6E and®FcHme t oyppA mNSITOr aespodilnag to FLEES. 6A,
6B and_6C, respectively; FIG 7 is_ a sectional dia ramshowngthe
§

struct Or e B S oF antB%e ]r%?yo?nﬁh(’:ﬁptFpﬂgén’o’tc{%ém?h S€olehBOPRESENt
invention before theq |n§ qgggglégg%iéh%Pagfg nro.an iné;ghe S%cgrglngo e

apparatus; FIGS. 8A-8E depict an exenplary v ve frenB according
present inventaronexEkG1a8A | sna ptaptviawe H&r8Bhés @ Side ViewsehtG 8C
is a sectional view taken
invention before the ink cartridge is loaded into an inkjet
recording apparatus;
10 FIG. 3 1is an obligque 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

S

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



along aline I-1 line of FIG 8A, FIG 8D is a sectional view taken along
alinell-1l1 of FIG 8A.and FIG 8E is a bottomview 10 FIGS. 9A and 9B
depi ct an exenplary val ve nmenber according to the present invention: FIG
9A is a plan view and FIG 93 is a side view, FIG 10 is a sectional view
of a holding nenber of an exenplary val V¥e nember accor di ng to the present
15 invention; FIGS. 11A and 11B are sectional views of an exenplary 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 val ve nenber of FIGS. 11A and 113: FIG 12Ais
a plan vi e RAG BRI sdad opalrtridew andcfGing2Cbs shdottramevitew,

FIG 13 is.a sectional .diagramshow ng the structure of an exenplary ink
cartridge HLECTHIRG PELCRE T3 priscii” TTASR | bh BRFOrE LRES Ak CaroAtdge
is | oaded +atoraingl BkLHELaEEEOrdi ng apparatus; FIG 14A is a perspective
view of an exenplary ink cartridge according to the present invention from

an upper 9 directEans.Fl GR-18E | Sepiperspect isseemi Bw©f an)exenpleahy d nk
cartridge according to the present invention froma lower direction; 5
FIG 158 i LEeetionhp thewrraren taliowgrdidme F1G- 82| iof aFpGanl4Bewrl G

16 is a seﬁépn% \iisevg O;iégeviire%,c Ir&b.erSC(:)f 1s a sectional 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. 8A and FIG. 8E is a

_m) bottom view;

10 FIGS., 9A and 9B depict an exemplary valve member
according to the present invention: FIG, 98 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 cartridgg according to the present invention:
FIG. 11A depicts a state prior to installation and FIG. 11B

depicts a state after installation;

R

20 FIGS. 12A-12C depict the valve member of FIGS. 11A
and 11B: FIG. 12A is a plan view, FIG. 12B is a sectional
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



FIG 15 during a state when the ink cartridge is packaged; FIG 17 is a
sectional viewtaken aleng 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 enlarged diagr%p1shomjng an inner wall surface
of an exenplary ink cartridge according to the 15 present invention; FIG
19B i s an enl arged cross-sectional diagram showing part Din FIG 18; and
FI GS. 20A-20D are di agrans showi ng various exenplary dispersing grooves
according to the present 20 invention. Best Mde for Carrying Qut the
Invention FIG 1 is a schematic view showing an ink cartridge 1 according
to an embodHReREIBF/ this invention and an inkjet recording apparatus 2 to

whi ch the ink cart%&%gelﬁEBZS nmounts. The.,ink cartridge 1 is formed so as
to be detachable with respett foPEREPERKIEE reddf df ng®ApFEraPisry at is

provi ded wtd bt ai 886 0:HRG A heh & I E The in rtridge
1 stores the ink ? to be suﬁ%ﬁi%%m?g%tﬁghgﬁggérgﬁgsnﬁégg fﬂ&@%egoﬁégkf
plurality ®fr¢ekient ors, such as cyan, magenta, yellow, black, or the
like, s filled in_the _ink cartridge 1 as ink I, and a plurality of ink 5
cartri Eges 1 that ar&-fid éé v tIediFasrentiemktebeorslane ambinted Iffo t he

i nkj et rquﬁphgg‘ﬁﬂgarf%gs 2. Color printing is thus nmade possible. The
i nkj et recording apparatius 2 is provided with a

FIG. 16 is a sectional view of the ink chamber of
FIG. 15 during a state when the ink cartridge 1s packaged;
FIG. 17 is a sectional view taken along a line IV-
10 IV of FIG. 15;
FIG. 18 is & sectional diagram of an exemplary ink
cartridge according to the present invention;
FIG. 19A 1is an enlarged diagram showing an inner
wall surface of an exemplary ink cartridge according to the
15 present invention;
FIG. 19B is an enlarged c¢ross-sectional diagram
showing part D in FIG. 18; and
FIGS. Z0A-20D are diagrams showing variocus
] exemplary dispersing grooves according to the present
-,) 20 invention.
Best Mode for Carrying Out the Invention
FIG. I is a schematic view showing an ink
cartridge 1 acccerding to an embodiment of this invention and
an inkjet recording apparatus 2 to which the ink cartridge 1
25 mounts.
The ink cartridge 1 is 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.



mounting part 3 which detachably nounts 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 which emts the ink | stored in the tank 5 to
recording paper 6, a carriage 8 in which the tank 5 and the recording

head 7 are nounted and which is novable i%¥ two linear 15 directions, a
carriage shaft 9 which is a guide by which the carriage 8 noves in the two
| i near directions, a transport mechanism 10 which transports the recording
paper 6, and a purge device 11. The nounting part 3 is conposed of a base
part 3a 20 that is sandw ched by a guide part. 3b which is set on both

si des of tRBehas& gaErit 3gloen hobtowe s nkhextimaetl ngp tiobeshRpléxtir aot e

ink | stor in.the ink .cartrjdge and_.a hollow outside air intake tube
. ggco gdéeg %f é?%eo%

13 i nt r odutes ot e o to nR BAPERLAGE of TRE G 98%r &9 NG ube

12 and thecghf, AagkAtake tuhe, 13 areexanpl of . extract nents. The
i nk supply tube 4 ?s conné%%ed %ﬁthEBné gﬂg ﬁg?délg%’tgg Fﬁgqggtﬁgcﬁﬁﬁb
tube 12, ahdkthedmkieige dcting tithe 11,2 i sngonngct ed b 1tike tagk 54ya the
i nk sugply tube 4. 11 The outside air intake tube 15 is connected to one
end side ©OF thedepF Intaré tase Blleddwilie olitSicermi rinkt aktorsubeel3 is
connect ed ide air via.the outside air intake tube 15. 5 The ink
cartridgel%g?gg%%uﬁ egh?réﬁgéegiF@EPFgﬁng(épﬂﬁﬁ@%Wﬁ Fect FERPLpEEASkdincul ar

to the moul inguParias pofbithis time, the ink extracting tube 12 and the
air intake tube 13 contact a valve nenber 32 (see FIG 2) of the

respective val ve de€iukceéaki8t kQoshriding sippromded 3 nsidgr8fided with a
'M§ 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 directiocns, 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 recerding paper 6, and a
purge device 11.

| The mounting part 3 is composed of a base part 3a
J 20 that is 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 ink 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.



10 the ink cartridge 1, push the respective valve nenbers 32 up toward an

i nk chanmber 16, and communicate with the inside of ink-chanber 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
conposed of piezoelectric elenments, the i | stored in the tank 5 is
emtted fromthe nozzle holes to the recording paper 6. Furthernore, if a
recordi ng operation is actually perforned, recording is performed onto the
recordi ng paper 6 as the carriage 8, 20 which nounts the recording head 7,
noves back_and f%rth. Furthernore, the recording head 7 is arranged above
t he nnuntiﬁgepgyt$§d%A%ﬁﬁyﬂq Driedetr &5 (backopRessadefoi onet sl glivin to
the ink | Wwethin.the: noz I u o the essure head djfference

bet ween thgnfi nEH%ar%?dééh%%uﬁcﬁlg% %2’}5 i r?ntdhe@hﬁunwEﬁl ar t33k ari’d“'t%%e
nozzl e hol esbeAlpurge devineetkl | soouhisifeid hgikecerdi Ry ar gar ande cajt,‘{ir]‘;amged
so as to face the recording head 7. The purge device 11 is provided wth a
purge cap trhaWhi EBbeovérs a 12 nozzle hole formation surface of the

recordi.ng head 7, mast&hink tupe |1 b which communicates with the purge
cap I1&  and a pump'S | &™hi CHEFht @k@si nike f Femitsel nbzgre holddgadtd on he

te ink | B, . [ ' f d, th [
81 s moved To 2 pi 66 I Ceee N ERERaE PR 0ot | BRC. AT WS G2 ol o

formati on Burtace ofinkhe thecandi ngktheadi vy | susoVEs ednhy+hhe purgecan |l a.
In this state, b driving the punp Ile, poor ink that includes bubbles,
dust 10 ortyhe }1¥keowhmithi iy ivedivde thebeecdldi ngebeadId. i &) of the

,-§ respective valve devices 18, 19 which is provided inside of
o 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 coemposed of piezoelectric
elements, the ink I stored in the tank 5 is emitted from the
nozzle holes to the recording paper 6. Furthermore, if a

recording operation 1s actually performed, recording is

performed onto the recording paper 6 as the carriage 8,

e,

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 recording area and
arranged so as to face the recording head 7. The purge

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



vacuuned. The poor ink is then stored in an undepicted waste ink tank via
the waste ink tube Il b. -The recording operation and the purge process are
controlled under a central processing unit (CPU) (not:shown) nounted on
the 15 inkjet recording apparatus 2. Thaéink cartridge 1 includes a

container wall la in which the upper/lo end surfaces are open, and a
lid b which is fixed in order to cover and seal the opening on the top
surface of the container wall la. Furthernore, the 20 container wall |a and

the lid |Ib are formed of a resin material. The ink | to be supplied to the
recording head,7 .,s staored in the ink chanmber 16 formed inside the ink
cartridge 10488 RIGS 2F OTNBLE O HElEtaRt Gfe BRSt HEGOREiawr t heaige’ 4, & n

25 particu art A F Wi i s i.nstalled.in. the inkjet recording
appar at us gg%ggeigﬁafﬁgﬁ &??h%Pép@r%%@g%ﬁé%aﬁﬁéswlfha% PG FBH gﬁg’
sectional @hdgeamusipowilng whiech sirdekeke iofc thend nkheanbsidgenbetar & ithe
ink cartridge is 13 |oaded into the inkjet recording apparatus and FIG 3
is an oblfig@evpekgperki vebei éWothat illustrates the enl arged val ve

nenber . As shown i% FI G %%%a artition wall |c divides the 5 inside of
the i nk cartridge IAto t SS&E@? and"P<efdthed iSnt sepaf Pyadt h the

cont ai ner wmaj-}4 /' hi set C .space _between the. .
partition wall %%ea%gighﬁo%%g €8p%ﬁPHEB%oggpg%ggﬁﬁghéxﬁfg ﬁBg(P9§?F1€Ré top
hal f) is fardredheas ridrelienkhehanbesrdétwbhchsstoses idk, apd thecspacg 10
between the partition wall |Ic and the | ower opening (i.e., the bottom
hal f) is flEtabd’ asSacesesnd dhanpes BUrge cap lla. 1In this state, by

F,) driving the pump llc, poor ink that includes bubbles, dust
710 or the 1like remaining inside the recording head 7 1is
vacuumed. The poor ink is then stored in an undepicted
waste ink tank via the waste ink tube 11b. The recording
operation and the purge process are controlled under a
central processing unit {(CPU) (not shown) mounted on the

15 inkjet recording apparatus 2.
The ink cartridge 1 includes a container wall la in
which the upper/lower end surfaces are open, and a lid 1ib

wihich 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 4is installed in the
inkjet recording apparatus 2 is explained with reference to
FIG3. 2 and 3. FIG. 2 is a sectional diagram showing the

structure of the ink cartridge before the ink cartridge is



An ink supply port 21 for comunicating with the ink chanber 16 and the

second chanber 17 is formed in the partition wall Ic. A thin film nmenber
31, which can be 15 broken when the ink supply port 21 'is closed, is forned
of a resin material integrated with the container wall la at the | ower

end portion of a cylindrical wall 22 whi SfF extends from the partition wall
| c and surrounds the ink supply port 21. Furthernore, an air intake
opening 26 for 20 communicating with the ink chanber 16 and t he second
chanmber 17 is fornmed in the partition wall 1c, and a thin filmnmenber 51

whi ch can Ee grgken when the air intake opening 26 is closed is forned of
a resin mat8ff&F PhPeddt ISk Hee cord BiherPR@ratUa andt K Gl ovler: serd

portion 25 ; yli iLcal _wall 24 which depends fromthe partition wall
| ¢ and sur?g%ﬁgégth%9§FF8?ﬁ¥8k818ﬁeﬁ$%§ iéiu?ﬁﬁ§?eﬁh$ﬁe R anet dtrisdge 1
is transponégetert he i nk chanmber 16 is sealed by the thin filmnenbers 31,

51, and it is possible 14 to prevent the ink wwthin the ink chanber 16

fromleaking to tRe sécond ichafier 4,7 ¥imatbetiok sHPP! Ycperityi2ksantd he
26. Furthernore, a barrel menber 25 is arranged so as

air iptake openin . |
5top otrﬂﬁ%ﬁg%t%gtﬁgeiﬁ?kcﬁéﬁﬁéﬁdﬂ?f%wﬂﬁ@@mi%@rspﬁﬁaﬁeandpéﬁiﬁ@rmed

Qutsi de aifqd S, i d to.th t the ink chamber 16 via th
2T 1 Nt Ak BpeRT noL 96 At (RAC B RE BpER 125, 1q On e par Che on Gl |

lc, a barrglashapethdodyad® LiBwasnan rexaymhe of-ra ol catjonychapher,
whi ch extends toward the opening gf t he secondc%hanber 17, #s co%ngg?éd

and for nedEHW tapproed ude Tt olifiellse¢ond. chanbetop7hkngm is formed
as the ink chamber 16 which stores ink, and the space
10  between the partition wall 1lc 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 lc. A thin film member 31, which can be

15 broken when the ink supply port 21 is closed, is formed of a
resin material integrated with the container wall ia at the
lower end portion of a cylindrical wall 22 which extends
from the partition wall lc and surrounds the ink supply

\ port 21. Furthermore, an air intake opening 26 for
M) 20 communicating with the ink chamber 16 and the second
chamber 17 is formed in the partition wall lc, 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 lower end portion

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

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



the partition wall |c and surround the cylindrical wall 22. In addition,
on the partition wall le, a second barrel 15 shaped body 50 as an exanpl e
of a communi cati on chanber, which extends toward the opening of the second
chanber 17, is connected and formed so as to protrude into the second
chanber 17 fromthe partition wall Ic and%urround the cylindrical wall

24. 20 To nake the space between a | ater-described pointed part 72 and the
filmmenber 51 smaller than the space between the pointed part 72 and the
filmmenber 31, the cylindrical walls 22 and 24 are fornmed such that the
amount that the cylindrical wall 24 extends fromthe partition wall 25 Ic
is |arger ERaRTEREBLANBLAt Lkatvithd neyhiendrikcathavdldr 226 fesdrerds Himamitce
partition ﬁﬁ%lségo ghg va#ve vi ge 1% i§ fixed inside the barrel - shaped
body 30 and th& ValVeCHEUPEE 19 i"d3f itked iifsisdePlive PEFE oo the air
barrel-shapggap@dgpéginghg6yalve devices 18, 19 can selectively

comuni cate between the”inside and the outside of the ink chanber 16 and

cut of f communi cat Fomrthetweer t he benside mathbdhexoutisi derofndde LBk 45
chanber, 16. 5 Here, the valve device 18 is explained. The valve device 19,
which Ps fFXed®ad e sébbAd B r dnkshapedoebold§ 50;omhashehea sams ndhdpe as

dovi co 16 WTTEEE Zhr ou BEACT05TRY 7ol 16 KAEHITE6) T8 | &b BUPEBAEAPTH oF
support  nEiern#6 cMHmehed 514 ntegrally pepufagtured, ¥n§néuggggﬁngléﬁﬁgc
menber and the val ve nmenber 32 conposed of a resin terral. e support
menber 46 bfasral substent2al |y
,~> On the partition wall lc, a barrel-shaped body 30
1C 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 22.
In addition, on the partition wall lc, a second 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.

RN

20 To make the space between a later-described pointed
part 72 and the film member 51 smaller than the space
between 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 lc is larger than the amount that the cylindrical wall 22
extends from the partition wall ic.

The wvalve device 18 is fixed inside the barrel-

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



cylindrical shape and is integrally nolded and includes a 15 val ve seat
part 46a in the internediate part in the axial direction, an urging part
46b that is closer to the ink chanber 16 than the val ve seat part 46a, a
cylindrical part 35 which extends fromthe val ve seat part 46a toward a
si de opposite the urging part 46b, and afbuter 1 20 circunferential wall
33 which extends parallel to, and is spaced from the outer circunference
of the cylindrical part 35. In other words, the valve seat part 46a and
the wurging part 46b are integrally forned as a one-piece nenber. The

val ve menber 32 is housed within the urging part 46b, 25 and is urged by

t he urgi ngSpaPRA4EB et aitsl Vaddie Skat Tlparvaléa. d¥heceal 16,dad cerls
has a positioni g rt 33a which protrudes fromthe outer circunferential
wal | 33 to°& efg V%E%’ercoéfln}lwrﬁaé%eed??%‘r’e%&t EPRallTiEct #oh EBRar s sie

barrel - shgpe o] . rxel-sh d d i.s forned.so that ,a part
of the bar?glgg%agéésggﬁéﬁgﬁpﬁ%i %ﬁ%ngﬁfe?ng¥8$%3Plcagéﬁ§tQF%Wﬁgﬁ Fﬁgi of
the positibnshgepanti 88a. cAtstiep 5rshapeihs thuspbermegd in the

barrel -shaped body 30 that contacts the positioning part 33a. As shown in
the enParged di agrd®rien RIIG Paivewkieshcet B8 flixeekphatsedf tfibevalaiee

devi ce 18 Qd.the garre TSQaped ?ody 30 are enl arged, the barrel-shaped
body 30 has® %99 SurfatB 34 with th&°di ahet efBecERICAG aPgareiln shicers!

outwardly gaoyereer tosceptaitnnth i ti.onkng. part o A ojection,43 is
formed on thépsurfaces44 and P% ggggé %ﬁeghgogggﬁghgﬁguﬁﬁ?ﬁRgSagSASH8$ding

\Q/al | I42 i soral soaprevededd and piojecds épwandl yaareungs«the: opgning: okt he
arre

provided,

10 The wvalve device 18 1is provided with a support
member 46 which is integrally manufactured by a rubber
elastic member and the valve member 32 composed of a resin
material. The support member 46 has a substantially
cylindrical shape and is 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 valve 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 outer

4 20 circumferential wall 33 which extends parallel to, and is
spaced from, the outer circumference of the cylindrical
part 3&. 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 wvalve device 18 has a positioning part 33a

which protrudes from the outer circumferential wall 33 to an



15 shaped body 30 of the container wall la. Wen the valve device 18 is
inserted into the barrel-shaped body 30, the holding wall 42 holds and
presses the positioning part 33a into the projection 43 while being
defornmed and bent by heat. The conbination of the holding wall 42 and the
projection 43 20 thus fixes and seals thé%al ve device 18 relative to the
barrel -shaped body 30. By doing so, ink is prevented from flow ng out from
t he space fornmed between the external wall of the valve device 18 and the
inner wall of the barrel- shaped body 30. 25 The val ve seat part 46a has an
opening 41 which  goes through the center in the axial direction. Wen the
ink cartri@gk®t FILpbUREEgteathexitakel déeocdilng tappadst e bativel -
cylindrical, part 35 .seal.s the ink 17, extracting tuhe 25 inserted therein.
The cylindj‘?]ilggFd %89? gg'is?B?og?ﬁgﬁlﬁFEﬁpﬁﬁ bﬁgyoﬁﬁcﬁﬁgfﬁiﬁﬁd4§oiﬁhﬁﬁich
the ink extpagtng tube dzr whichapsapbobiuding,dsom Lheh B el eheeqr ding
apparatus 2, is inserted. The cylindrical part , 5 as an exanple of an

i nner periphenatenaltdhan sthategifal tiye gordediced i thathe 38al.ve seatepart
46a in _a state in which the introducing path 40 is connected to the

openi ng 415hamR | idusenbermsd comt 4616 ngarkie lvahageseabogar t3U64hies
exposed to e through the o 41 and the 10 introducing path

ta] .
40, and fd%%gg?ﬁgs?%&eeg??égg?ﬂbngunggéganserted therein. The introducing
path 40 is fornmed ggelshern thanhe oulere di ameLer, of jthesi nk ?E;%ﬁ%h%?ﬁe

tube 12 so as to closely fit to the inserted 1hk extracting tu
openi ng 4Xlis foreddodrtgerithan theveuterideamet endothkhBatbeilrkhaped
e%tractinqx&ﬂpezﬁg.aég egglglg%ge i2£20dggigglgg£2pgg’ body 30 has a
) r
" 10 surface 44 with the diameter becoming larger 1in 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 also provided
and projects inwardly around the opening of the barrel-
15 shaped body 30 of the container wall la. When the wvalve
device 18 is inserted into the barrel-shaped body 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 prejection 43
) 20  thus fixes and seals the valve 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 valve 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



fromwhich the ink extracting tube 12 is inserted, is forned in a tapered
shape in which the dianeter increases towards the outsi.de. The cylindrical
part 35 and the outer } 20 circunferential wall 33, as an exanple of an
outer peripheral wall, are separated by % predet erm ned di stance by a

ri ng- shaped groove 34. The cylindrical p&rt 35 is made elastically
deformable in a plane perpendicular to the direction of the center axis of
the introducing path 40 with 25 respect to the outer circunferential wall
33. As aresult, it is easy to expand the cylindrical part 35 in

accor dance %in the Y direction in FIG 5) with the insertion of the ink
extract i ng¥tbaCE20Pnt §UbKe 2%t r dFEtGhatthaa®isuch Mhat & Lite ifdal

bet ween t i.ntreduci n at.h .40 .and the ink . extracting tube 12 i

i npr oved. %%Eaég 5 Pgtingd; %Jl%ghéPeB?tﬁP&V&r}P&dPaltﬁl 484 &ﬁ‘,lci\/étﬁleif
the ink exifprcbkBgactube Ides 1nsentied, dj of:-L. St LR85

i ntroducing 5 pathago, ?he i nk extraé??%gi€gggéﬁéMggﬁgbgg?ﬁsg%%e&%%gefhe
i ntroduci ngepathidg dppatrettuheldefier mmatsicancof. ttae eylliindrical part 35,

Furthernore, in accordance with the insertion of the ink extracting tube
12 to the Nt POJURTHEP L path 490 tRESnne?r v erphr 7336l t hes | intedweildy pat h

40 is 10 sli usk ward the val ve_nenber. 32 and thus elastically
def or ms. %éﬁ%é?égugﬁ%ge?%#%mﬁ%%ﬁ$i%e%B38F55d26ﬁnlfhéis%%i%eiﬁntwglGEEning
41 havi ng thd al.ger6iiaseher padndaot hYs cohiecralve Jremer, 32 .5, not. pyshed.

Furthernore, the cylindrical part 35 is formed with 15 a l'ength that
cannot reachl tshe nlaowerr edge ebnthetdutyer thei recanfer emtdal pwdd 3Fa | Asot her
wor ds, the edge of the
_w} 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 40 is formed smaller
than the outer diameter of the ink extracting 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 intreducing 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 cuter
.) 20  circumferential wall 33, as an example of an outer
peripheral wall, are separated by a predetermined distance
by a ring-shaped groove 34. The cylindrical part 35 is made
elastically deformable in a plane perpendicular to the
direction of the center axis of the introducing path 40 with
25 respect to the outer circumferential wall 23. 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



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
val ve device 18 is placed on that flat 20 surface. The urging part 46b is
formed by a side wall part 36 which stands out in a cylindrical shape on
the ink chanber 16 side fromthe outer ci%cunference of the valve seat
part 46a and a projection part 37 which extends from 25 the side wall part
36 and extends inward so as to contact the ink chanber 16 side of the

val ve nenber 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 19
val ve nenbehe32fpaselictneehe thast iloitrpdofcitiye giadd walld apart t36 anchit he

proj ection gﬁrt ﬁ?. In %%nornal,state before the ink cartridge 1 is
mount ed t oS¥hE3FhE[Et “WeRorth ng SippdPhUrE R, e pgeveCfenbles 3 konitsact s

the 5 val veg,seatpPart46a.When, t .nk cartridge. 1l | t ta .t.he ink
jet recording ap%arggt Xs Z?dt'heepn%%éixlt@}fgﬁi n%g&gr?ulb% ‘i%eg‘rﬁ{grge thréaCtmg
i nt roduci ngalpat h24@ sare spushes diheyorad VB, dBNBers32 ¥B tewarddheiddikg
chanber 16 so that the side wall part 36 is extended, the projection part
37 is Pnclidield, 48nd te drjaptoraahinaktibewlpatduri sod obnedrbetween tiise

val ve nenber %g and the val ve &eat part 46a. The radial thickness tl (see
FIG 5A) of”thetsfyad V\/Qlalt%parlf 369¢Fer gehdi EGRar 45 A EamI 8f r edi®on

e el PRI R AN IR IR L GBI A R ) 1
extractingitadetd@nt oft heel ntmodeiet AGcPabh 40nand 2t he, radi akcthisclness of
the outer circunferential wall 33. For
;~) path 40, the inner wall part of the introducing path 40 is
710 slightly pushed toward the wvalve 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 valve device 18 is placed on that flat

) 20  surface.

The wurging part 46b is formed by a side wall
part 36 which stands out in a cylindrical shape on the ink
chamber 16 side from the outer circumference of the valve
seat part 46a and a 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 37z in the center

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



this reason, if the valve nenber 32 is pushed up by the ink extracting
tube 12, the urging part-46b allows for a larger 20 elastic defornation as
conpared to the valve seat part 46a and the outer circunferential wall 33,
which forms a clearance between the val ve nenber 32 and the val ve seat
part 46a. The valve nenber 32 in FIG 3 i expl ai ned next. 25 The val ve
menber 32 is provided with a bottompart 70 which contacts the val ve seat
part 46a of the support nmenber 46, a valve side wall part 71 which extends
in a cylindrical shape toward the ink chanber 16 fromthe outer
circunference of 20 the bottom part 70, and a pointed part 72, which
projects VBwdfd t4ePShKcchAABER 18! i hhehe aafst@nty abfy tdent efdpartal lof

the bottom,part 3£0, d ich the tip_end the jnk chanber 16 side is
formed i nn% p(%i %t%edarzzﬁaggl%( 2@6??e551§nac%ﬁfﬁagej7 'shapﬂé) . aTH%OHB‘?Lt eFgfst 72
projects cheseret oththeihnk ehanbenyL6 thanct he valvwe side j ok
extends. The bottom part 70 has a gr oj ecti r?g cgrrponent L%Q \(I@ee Eﬁ{éjeﬁl
whi ch proj eecsrednar dapiheraahve Seathpar vad6a mamebés £0r neshed sl aiHey on

a surface edge set _up against 10 the valve seat part 46a. The projecting
componént $&TYS 8F&h PBéat 8820 nsident hBevantecsrtisidarl Ipart mpundgsd dut si de

the intro L ng: pat h. 40. i t val ve nmenber, 32 i.s contained in.the
suppor t ned%rwb%r 1412]@ t %pvaﬁ%ge&g?ldggemﬁﬁpap%a&us 7f7cl &8y l&?ﬁt &t atcﬁelqgower
surface oftiihe progretiontpartinty3ihcAing Neatdl 9l Mg RarHudhbsandd s paressed.

Due to such pressing, the projecting conponent 39 deforns the val ve seat
part 46a el¥st¢Ealt yuandoesvdetlye conkactsnbhe Upper shetacee efidsherzaval ve

seat part 46a. ,
. P paf% 36 is extended, the projection part 37 is inclined, and

/ 10 a gap for an ink flow path is formed between the valve
mempber 32 and the valve seat part 46a.

The radial thickness tl1 (see FIG. 5A) of the side
wall part 36 (perpendicular to the axial direction mentioned
above} is formed thinner than the thickness t2 (see FIG. B5A)

15  of the valve seat part 46a in the intruding direction of the
ink extracting tube 12 to the introducing path 40 and the
radial thickness of the outer circumferential wall 33. For
this reason, if 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 circumferential 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 is provided with a bottom part 70 which
contacts the valve seat part 46a of the support member 46, =z
valve side wall part 71 which extends in a cylindrical shape

toward the ink chamber 16 from the outer circumference of



In the bottompart 70, circunferentially innward 20 with respect to the

val ve side wall part 71-and circunferentially outward wth respect to the
opening 41, a plurality of communication paths 38 are formed which

comuni cate with the ink chanber 16 side of the valve nenber 32 and the
val ve seat part of the val ve nenber 32. 14P this 25 exanpl e, eight

communi cation paths 38 are forned, however, the nunber is not specifically
limted and any nunber can be fornmed. The pointed part 72 consists of four
plate 21 conponents 73a-73d which are positioned in the approxinate

center of the bottompart 70 and are conbined in the formof an

appr oxi nat el6r G torhebprat €0 corpenent so¥8aed3¢afror ni2 gr sbyeb Proghetcersdi ng
in paralle nd .al.ong t he ial i 5 between the pl ate_ conponents 73a-73d
| ocat ed neé # gdegce :bqﬁegﬁaégﬁﬁ gg ﬁﬁbTﬂV%t%UQ%E%EE%%%%Y7§§Q?§§ &t in
the direcbyORNLO RS AOLIOM PAS! J0af EAMANE L Ihe! & CULRPEH Wt N ofy TSt
sl ope units 74a-74d which slope at a first angle (for exanple,

appr oxi matehgmbds dégreesd iim t Hbsmexanphe)s 1@ocagaieast shhgecepd ral , axial
line extending in the sanme direction and second sl ope units 75a-75d, next
to thefirdfUnsnppe $hiars ) z4a-Tae, paiindlechaverta Fécombiawie ¢ioseexampl e,

Fo the 1ot ahil e THEERe Bl FBY: BRCL SOLHE ST9cbBetonPRaEt 730 He6REPRG
LB o o A RS LR B T2qRLALestag gl e Sacn
31 with thesed pl'76. sgacediiath arrdivetryvakohrem thie fd1va nesder 32t \ken the
ink cartridge 1 is nounted to
;¢} and 1s formed circularly on a surface edge set up against
7 10  the valve seat part 46a. The projecting component 39 is
also located inside the valve side wall part 71 and outside
the introducing 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 to 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 bottem part 70, circumferentially inward

e

20  with respect to the valve side wall part 71 and
circumferentially outward with respect to the opening 41, a
plurality of communication 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 pointed part 72 consists of four plate



1 20 the inkjet recording apparatus 2, as the ink extracting tube 12
pushes up the bottompart 70 of the valve nenber 32, the thin film nmenber
31 breaks, and an ink fTow path is formed which goes through the ink
supply port 21, the opening 37a, the communi cation paths 38, and the ink
25 extracting tube 12. Wen the ink cartpidge 1 is detached fromthe

i nkj et recording apparatus 2, the bottompart 70 and the valve seat part
46a are connected by an urging force of the 22 urging part 46b, and the
ink flow path is cut off. Furthernore, when the ink cartridge 1 is nounted
to the inkjet recording apparatus 2, an air intake tube 13, which is

arranged byohed g o sydedqf rgmde, fé‘rlﬁ%‘ém’?l%ﬁ%@r@rﬂgtl%)pébﬁ‘ic%%l%atbs

inserted into the val ve device 19. e same nanner

above- mentdeonetr igk suppbytcan patt svdeaadr abkowopat hetis ihorned fohinchfgoes
through the air intake opening 26, the opening 37a, the communication

pat hs 38, ahdaPRéCHilpaitat akeofdibe 11@18Aﬂ>l@§;§>r owmﬁ@@@ytﬁhe’fﬁr&ﬁmfpm\e

when the ink cartridge IS detached fr ordin ppar at us
2, an outsi'de airt ? oW PSR tpgfrﬁ(ig[}?"th ﬂagf ?“ %}Fg‘%ﬂepurgl ng

part 46b. iexleert Nenk ”'f:i%?%ter a@émﬁ&@@n%% and, Iy al&céf‘é&k%eﬁ“b@o 13.8he

explained by referring to FIG 4 is an 15 obli1que perspective
figure thaﬁjkhiustEatescimethenkﬂgumatbempohehhe el ghhod | agear en okhthe
tip part on the side of the ink extract tube 12. Furthernore, the ink
ext ract tﬁiﬂe*—efz:m thetdier hahitawe pabe 79 afecwt Fhet frigd Th  eHE1BAAE

conflguratl i S|ons for he 20 ex anaLions are made
about the |n %%hﬂ &Elgﬁd74ﬁe Frich slope £ %lrs angle

.w§ (for example, appreximately “45 degrees” in this example)
- 10 against the central axial line extending in the same
direction and second slope units 75a-75d, next tc 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 bottom part 70 from the first slope units 74a-74d.

The pointed part 72 projects through the opening
37z of the preocjection 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 12Z.

When the ink cartridge 1 i1s 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



expl anations about the air intake tube 13 are omtted. The edge of the tip
of the ink extract tube 12 on the side of the valve nenber 32 is open, and
a contact section with the valve nenber 32 consists of ‘end sections 25
80a-80d formed on the approxi mate plane. And the comrunicating passages
8la-81d are forned in the shape of groo¢és cut on the external wall of the
ink extract tube 12. These communi cating passages 8la-81d are fornmed at 23
approximately even intervals on the external wall of the ink extract tube
12. Note that in this exanple, four comunicating passages 8l a-81d are
formed however, any nunber can be fornmed. 5 The ink extract tube 12 has
the end se@i:gpzmg p8Pa- 864, f orhaednenitherappr pxiAet e phanerrand can press
the contact surface of the valve menber 32 approximately evenly when it
contacts with the Varibemmurer, 32erTherefiorie,cattitideyg of ishmovaked menber
32 is av0| ed an the valve 10 nmenber 32 can constantly, nmaintain the i nk

passage at- 3§itn FeveF9i®he %ﬁ‘]%?%%tt%ngaﬁasééﬁe§18tlad<%l(§ugﬁe 13ut
d f th b t
Wi th the valve fnlélc ~SYE huoabetlr TREORRRObHNT sen Tkl tRRiRE i ng

passages %@c@ﬁrﬂl@@%;ﬁ{ﬁaf@&u@bj&y lé5l@Qé§tQ@dlnE@r ther ranee gkreeect he tip
of the ink extract tube 12 is forned on the approxinmate plane, even if the

ink extraddt thbe g smpnseal Iée&j thea grojected state fingm theply, an

installatio user t be hurt by touching 7 20 the ink
extract tﬁ%& %e%%ﬁngPHeHﬁ %?ng°¥%%ﬁew PSPm&?eqrFQéb%&%n?ﬁ%t§l§hape
as before;nctake opening 26, the opening 37a, the communication

paths 38, and the air intake tube 13. At approximately the

10 same time, when the ink cartridge 1 is detached from the
inkjet recording apparatus 2, an outside air f£low 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 oklique perspective figure that illustrates the
configuration of the neighboring area of the tip part on the
side 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 air intake tube 13 are omitted.

The edge of the tip of the ink extract tube 12 on
the side of the wvalve member 32 is open, and a contact
section with the valve member‘32 consists of end sections

25 B80a-80d formed on the approximate plane. And the
communicating passages 8la-81d are formed in the shape of
grooves cut on the external wall of the ink extract tube 12.

These communicating passages 8la~-81ld are formed at



The val ve device 19, positioned in the second barrel-shaped body 50 on the
side of the air intake, uses exactly the sane conponents as the val ve
device 18 on the 25 side of ink supply nentioned above; fixed in a sinilar
way. Each part of the air intake tube 12 is in a simlar dinensional
relationship to that of the air intake tale 13, and therefore, detailed
expl anations are omtted. 24 Here, the notion of the valve device 18, when
the ink cartridge 1 is loaded into the inkjet recording apparatus 2, is
expl ained by referring to FIGS. 5A and 5B. When the ink cartridge 1 is

| oaded into the nmounting part 3, 5 the ink extract tube 12 intrudes into

the introdgshngxpakBe140eGERGinBArwvadBRdogl esel ¥xeanhaat alihe dengihde 1fi the
introducing path 40 in a state that bl ocks the outflow of the ink. Wen

the i nk ex¢xacéctubeub?2 and t he viddve menbér 132 comtact eeachlet herfoanrd t he
val ve nenber 32 is Eushed 10 towards_t he_ink chanber 16 (FIG 5B), the
val ve menber™89nisatigPar AR8EEREmM EAE ValveddBat IRAPEUGEHFVEER| SEPg t he

el asticity e 0i.ng 46b. I n addition, when the valve nmenber 32
i s pushed ?éﬁb%ﬁecgépbg6f§?$%ﬁé pointed part 72 contacts the film nmenber

31 andsruptures thenti | mpgenher 11e:31leufe ainesulls, the i Rld nskhe ibhlk
chanber 16 is supplied to the barrel-shaped body 30, when the ink enters
into the %penthg Bdamatl the tlop epdrokitheevallwecdevdrce d8; passesthe

t hrough the communi cati on paths 38 of the val ve nenber 32, between the

| over sur fHEE-dFt t BLTaFGeOfeirber VEL Hhd SN 203 appBPrSti-Pacel8f eVRELVal ve

real Bort i L ScLRScRATUALER! 100 RASAeRBL R, 10,0t il sty
:w} tilting of the wvalve member 32 is avoided and the valve
©7 10  member 32 can constantly maintain the ink passage at a
certain level. The communicating passages 8l1a-81d are cut
and are formed such that even i1f 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 c¢btained.

Furthermore, since the tip of the ink extract tube
12 is formed on the approximate plane, even 1f the ink
extract tube 12 is installed in a projected state from the
installation unit 3, the user will not be hurt by touching

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

The wvalve 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.



As for the notion of the pointed part 72 to rupture the film nenber 31,
further explanations are given bel ow. 25 At approximately the same tinme
when the ink extract tube 12 nentioned above intrudes, the air intake tube
13 enters into the valve device 19 on the side of second barrel-shaped
body 50 and pushes up the val ve nenber 322425 Since the space between the
filmmenber 51 and the tip 76 of the pointed part 72 is smaller than the
space between the filmnmenber 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 the ink extract tube 12. In general, the ink cartridge 1 is

packed in a deconpressed a iin-orger i i Rt he,i.nk
cartridge 1 in a deaeratgggsﬁgFgQghégfhghgnﬁ%gﬁgigg?égéauggér%ge%eéﬁg%d
pressure asnwel lcarAsiniret | dnedisboveadby ruptori nget he fiddad 10-gmihemdl on
the side of the air intake tube 13 quickly, the filmnmenber 31 on the side
of the i nk?BREFEEHSt foe 1D ?§P1@H%*’€8réd Faf@arning ate FEGPedSPo arlde Abper

part of the.Lnk h er t.hrough .t he barrel, r 25. The supply of the
ink to theﬁP%ﬁ EQ%rgg? Fﬁégrf%gﬁsqtﬁﬁsﬁéﬁ%%¥§d?ﬂﬁgqﬁﬁb“HQQﬁ%ﬂﬁrégk%ﬁ381 on
the side ofhtheninkeextd@act c iybe 132 iing SRIUT B o 1 ORe €Nl Yo LG rd T BN er'S
into the ink passage of the ink extract tube 12 which prevents noot h
supply of £8e (RKG.\Wheh)t heanak chrseldgecdniscpsl etk upidsomt hef  the
installation unit 3 in order to renove the |loaded ink 20 cartridge 1 from

the inkj et*FeESTAFREYapidfat s 20 ehestalke exbpictokase 1Phanauthacsi of
32. AL the " Sana Tl m BaCh VAT Ve RORBE 4276t L neor o Ch ot Ad of embeE

_,3 32 contact each other and the valve member 32 is pushed
'~ 10 towards the ink chamber 16 (FIG. 5B), the valve member 32 is
separated ZIrom 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 polilnted 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 of the valve device 18, passes

through the communication paths 38 of the valve member 32,

| between the lower surface of the valve member 32 and the

”} 20 upper surface of the valve seat part 46a, into the
communicating passages 8la-81d 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 intc the valve device 19 on the side of second

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



closely contacting with the val ve seat part 46a due to the 25 biasing
operation of the urging part 46b. At this point, since the circular

proj ecting conponent 39 is installed on the surface se€t up against the

val ve seat part 46a, the ink chanber 16 is reliably sealed in order to
prevent ink from26 [|eaking. In additiomsthe ink I remaining near the
opening 41 of the valve seat part 46a on the side of the ink extract tube
12 is maintained at that position formng a neniscus and does not |eak

out side since the atnospheric pressure 5 does not apply to the ink on the
upper side because the wupper part is blocked by the valve nenber 32 and

the di amegencef thaespabreo@@%w@gnp%@ 4Q 1S R r (APRIRKitHRE ech% 7 R i n
dianeter). Next, FIGS. 6A - 6F show how the filmnenber 31 is O ruptured

by the p0|hhedppamméazpaﬂme7ﬁlMarnmﬁm&eﬁlthanlﬂhﬁmemb¢nbéheesanﬁjﬁanner
as the fllnlnenber 31, and therefore, such explanations are omtted. FIG

6A shows the! @t@@@bﬁﬁéﬁglt%%dpEPﬁtédﬁpé?@ 7% the ﬁﬁ%ﬁ&ﬁxhppﬁééeﬁﬁerﬁMQI1

t he valve ere nmber 16 and the t|

t ds t
cont act s mnt thééﬁ?lﬁﬁﬁé Ser¥§%_ 5 Elrs a?% TR F49 3f£ﬁ§9not

ruptured y@hbéthezsstakhe e F's@tdeﬁDbf H G2 Q%J@h@%r%% SE@B@ \@ere the
pointed part 72 is pushed up further and the filmmnenber 31 is ruptured by

20 the firstnastape umid sidhacdd.rithe fil marepbekedl ithus aRlcprgarisacis t he
first slope units 74a-74d of the pointed part 72. Since the filmnenber 31

contacts tHe %3 rsP &repe G tlgeem"abemanél éRg Wite Upperasinidee théredt,

Lg?dP;OOVQﬁ;Jéfétegl qﬁﬁgalandhléhstat qﬁ&Qﬁﬂpai%agun érthe &gﬁulsd

;w§ pressure as well. As mentioned above, by 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 intc the ink passage of the ink
extract tube 12 which prevents a smooth supply of the ink.

When the ink cartridge 1 is pulled up from the

installation unit 3 in order to remove the locaded 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 valve member 32 returns to a state of

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

25 blasing 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



25 fornmed (see FIG 6E). FIG 6C shows the ink cartridge 1 conpletely

| oaded into the inkjet _recording apparatus 2, and the filmnmenber 31 is
pushed and w dened by the second slope units 75a-75d 27 of the pointed
part 72. Because of this, as shown in FIG 6F, the groove 77 between each
pl ate conponent 73a-73d is released andZtthe i nk passage C connecting the

i nk chanber 16 and the ink extract tube 12 is fornmed. The ink passage Cis
5 also forned at approximately 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. When the filmnenber 31 is pushed and

wi dened byleidhengecond shepeibnit $hé5anmiddr i pshens: ®f Lberfichst $l-0R8y 10
units 74a-74d, the curving angle of the ruptured part of the film nenber 31
changes antl the Fupturedepaeetisasepdfat ed theomitiee ofr tbee iTk lettween t he

pl ate conpqﬂgnhg 73a-73d, and éhe i nk passage i.s forned as menti oned
above. FurtHeF nofe,r® sTAtRCEhReAndiint T AT cBREALL CPetidah thed f ERIFEMSer 31
and 15 thepla 0 e 73a- eco I r, . Ln ridge
1 is renoved, Fﬁggpgﬁﬁ?egk%g}tgggggﬁg ﬁﬁ%ﬁg?lgﬁgnedﬁggﬂﬁa a}% E%F%%%%?

separ ated dyed heohi aspgy ot ot hthe URGkNGoPakhedbBhpds explai meds @poveebased
on the ink cartridge 20 nentioned above, the valve nenber 32 which has a

poi nted pEREYT2 RAtth tise bilpckednelyi nthe acahiaateestape 3D rupt utée t he
filmmenbey. 31 is retajned,by the support nepber 46, and  such support
member 464%?4?9%% ?% %ﬂ% 58¥F8B9§ﬁ§ﬁééﬁﬁﬁhyﬂ§0¥s %@%éﬁséaBPrPﬁF??gﬁﬁgn t he
ink cartrixdgg, L4 sii0pded.jnto the 25 inkjet recording apparatus 2, the
val ve nenber 32 is pushed -

:,j Next, FIGS. 6A - 6F gshow how the film member 31 is

10 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
yvet (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 7da-74d. The film member 31 thus only
contacts the first slope units 74a-74d of the pointed part

72. 8ince the film member 31 contacts the first slope units
74a-74d aleng 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



up towards the ink chanber 16 by the ink extract tube 12. At the sane
time, the filmmnmenber 31 is ruptured and the ink passages B and C, which
connect the ink chanber 16 and the 28 ink extract tube 12, are forned.
Therefore, it is not necessary to formthe tip of the ink extract tube 12
in an acum nate shape, which can prevent€7the user from being hurt by the
ink extract tube 12 and thus, can further inprove the 5 safety.
Furthernore, 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 newly position
a preventative device that covers the ink extract tube 12. It is thus
possi bl e tof 10hpr evamnttetthed k] B2 . r eBotdiung appandtsys 9 opndecomhngIlzar ge-
scaled and _at the same tine, since the nunber of conponents does not

i ncrease, @ i fEPedBLIE pr bdlctivercostClranlpee mosrsmsd: This7PAvéasti on

has been e ' based on.the_ _15_ exanples as, nentioned _aboye.  Ho er,
this inveh%?%é%gggn%fg ?@%1%%% ?%s?ﬁ%eeggﬁﬁFBSCE%BQa%ﬁSdlﬁ%g&éagﬁﬁrrﬁ%can
be easily a@sstm®d; fhatyvarbousyhLEPrOverertsyand mMpdif iRt bgas.akec is
possi bl e. For exanple, in the above exanples, the outside 20 dinensions of
t he vabve aew cemB@danditl9 aaper ceditnzer dlivt t leerers mahnkerviaian theunasi dae

di nensi ons of the barrel-shaped bodies 30 and 50, and they are fixed by
bei ng pressetr Byt e RN ChoPEi Adenwaldimzed Howeber 2 i t Lits I celpeabreseébigke
the outside dinensi,ons of, the val ve eviges é8ta§d iz a Iit%le 25.bi gger

haped-“Bodrés

than the insid& dienst ohs® of Ot S bPf ef 2 238°55d 86 4Rd fi x
them by pushing thgnyal e deyi €8S member 31 is pushed and widened by
;,3 the second slope units 75a-75d instead of the first slope
= 1C  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 bhecomes lower, when the ink
cartridge 1 is removed, the pointed part 72 and the film
member 31 are reliably separated by the biasing of the
urging part 46b.
As explained above, Dbased on the ink cartridge
) 20 mentiocned above, the valve member 32 which has a pointed
part 72 with the tip formed in an écuminate 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 €, which connect the ink chamber 16 and the



18 and 19 into the barrel -shaped bodies 30, 50. And al so, in the exanples
menti oned above, the 29_ communi cating passages 8l a-81d_are formed 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 form
t he comuni cati ng passages 8la-81d 5 com#éni cating with the inside and the
outside on the side wall of the ink extract tube 12 and the air intake
tube 13. Furthernore, in the exanples nentioned above, the valve nenber 32
is formed as a unit with the pointed part 72 wth the tip forned in an
acum nate shape, the bottompart 10 70 and the valve side wall part 71
However, iirnks aecceptabliuds fiorm the breaki-ag umhéré@owﬁt ure tihe fidtm
conponent and the val ve which communi cate and bl ock off the 1ink chanber 16
side and theceaferYsi@e fofrm Hevwohini aér thal IinK exeparat ellye 18 FhGany

illustrates_an.ink cartridge,according to a_ second enbodi nent .of the

| nvent | on. 270N RTR5( SH"PRat “AdrEmaRs RATHr § 55 okt dentPRaleureh Hidse | n
the first ,enbodi vEptare,designat ¢d By sigilar (ks
descriptionﬁthereof cgn b% omtted ?o? EhEHEEReC§EWEP§$?t§?q§6&$ﬁ§ %ﬁ%
cartri éige dadHéttvhe second enbodi nent includes the ink chanber 16 with an
open top, the container wall la, and a cover if that covers the floor area
le. The ink cartrfg@géheralses i riciuegest t woswaldts fepearbish thafotor ihet he

barrel -shaped bedjies 30, and,50 which are open downward. 25 The val ve  device
18 i s placer i Bt hacbaPkeP Ehased By 30 - Thrith t Ao at9 e dBUREE” 197 45

pl aced in 4he, bastehzshaped body né@inB%s!%H%%,Q§Vﬁf§vé§t§99véhﬁe¥ﬁkge

device 19 are
,m> 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 components
does not increase, an increase in production cost can be
prevented,

This dinvention has been explained based on the

15 .examples as mentioned above. However, this invention is not
limited to the examples explained above and it can be easily
assuned that wvarious improvements and modifications are
possible.

For example, in 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, it is acceptable to make the
outside 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



i dentical and when they are attached to the inkjet recording 30 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. Sinilar
to the first enbodi nent, the valve device 5 18 and 19 ‘have the support
menber 46 nmade of rubber-like flexible @gart material and the val ve nmenber
32 is made of resin. The support nenber 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

posi ti oni ngopathiddaiagepabebBebosmedsabmst ab e AR Jevely as.t H%}é/al ve
seat part 46a. The positioning part 33a is fixed at the | ower end of

cyli nder strapea@hl tsbeglandnbEhthbetweennthéestinbacé 344 niiaidity ithef arimed as

a part of the barrel- hapeg bodi es 30 and 50 and cover If. Wth this
arrangemen? tmeva? € deVt cekhas 1mhd Aormrer i ked on W@V@ént ailfter Hal |

la. FIGS. t d s.gof th nber The v I nber
32 consists 0%5£%Q9%gt?§n1%%%?!7695nd ?%Mﬁu%bcvafv% sPaé Relr pgr mhlch
extends vetdrueahlyatom m@hexﬂr% nahseHECWHEr ensecof stibe kattom p@rlbem
The communi cation paths 38 are forned in the external circunference of

t he bottomgphrtofOtmdinh thergatveusedé? wabl tpar ti?l ictatkiegtobel ¥ 3at a
plurality of p05|t|ons At 25 one side of each of the communication paths
38, a protruding PAFEPSETREEN alsubSCartfAIPiET eBERTGGNEL sHepeeri $66 at a

L0 RS phle SoLLomRgLy 1Dt Np90c.shecAL LSocRiPbuudl o part
iﬁ} with the tip formed in an acuminate shape, the bottom part
710 70 and the wvalve side wall part 71. However, it 1is

acceptable to form the breaking unit to rupture the film
component and the valve which communicate and block off the
ink chamber 16 side and the outer side of the container wall
la separately.

15 FIG. 7 illustrates an ink cartridge according to a
second embodiment of the invention. It 1s noted that
elements similar to or identical with those in the first
embodiment are designated by similar numerals, and thus the
description therecf can be omitted for the sake of brevity.

.20 The ink cartridge 1 of the second embodiment
includes the ink chamber 16 with an open top, the container
wall la, and a cover 1f that covers the floor area le. The
ink cartridge 1 also includes twe walls 1lg and 1h that form
the barrel-shaped bodies 30 and 530 which are open downward.

25 The valve device 18 is placed in the barrel-shaped body 30
and the valve device 19 is placed in the barrel-shaped bcdy

50. The wvalve device 18 and the valve device 19 are

identical and when they are attached to the inkjet recording



31 the opening part of the communications paths 38 has a round shape, the
round shape prevents smooth 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 part may not have a round shape.

Anot her effective method is to use nultiplte 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 rectangul ar projection part 59 is fornmed along one of the

ridge |inege@fcédhe «aMmupkCcal i oM oPAIDS 3B 151 NG Verkkbeabhy O ofHche
opening part of the 15 |inked comrunication paths 38. Therefore the opening
part of tiherceblmtinicati bndpaBhsal8 tbaskstsieftakbe tabef aGe ikormedrakd t he
protruding, part 59, the surface formed by the bottom part 70, and the

surface fofhed Byethervatvelapad Rkafy pert 71. Wth this structure, the
ormatj o

openi ng part beco | ex 20, and..thus prevents the f n aof _a

meni scus. Were tggimggg?oﬁ¥%ag?e7 totich @b?ﬁ%m$3 Vetggéfvigr? %ggfcﬁhe
proj ecti nggorpanent B9vks el "B@rhH-8 Lidieshape aHacRN &f edyppkeser ko the
center of the bottompart 70 than the comunication paths 38 but external
to the openigwidie Waeh 26 uchd alal ared mehberva32rd smehiosed 32t hies viahde wENber
32 presses against the valve seat part 46a. |In the second enbodi nent, the
air intaké ing 26 i REPRAES alEEBEFed 45or PPSN BBSVEARY baPPel S8H&ped

body 50. %%ructure as the support member 46 of 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 is 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., BA-8E show the details of the valve member 32.
The valve mempber 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 positions. 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



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. Wien the cartridge 1 is filled with ink and situated
in an upright 5 alignnment, the opening 91 is positioned above the ink
surface level in the ink chanber 16. In warious 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 includes multiple surfaces, the surfaces defining at |east two

di fferent @ﬁ@ngﬁenﬁﬁgap%%%ubE Qméwﬁ%ﬁﬁﬁﬂgcéﬁioﬁﬁc$é9ﬁé'9@ Rhst he ARRRI
face 95 of the barrel nmenber 25, a cross sectional area of the opening 91
of the barsképaenbbe 1I5u2b tshker girdidwmntsd antedtlor inkhckinedbeppesef ate 95
is greater than a horizontal cross sectional area of an interior fportion
93 of the ¥BarREl Shemser t989s| FadéPtlorR HENAGFNZorRYs daneher SoF ftiwe

inteLLSrzgg ggg?Q%ﬁpftRQe.%ﬁﬁrelInnequ&fZ%gis‘prqﬁe%%bly%ggm%ﬁgg%pgﬁ$ﬁ;

0.8 ne sl anted, inclited or stepped-Contiyutatién of _
91 of the rhaiigluspmiele 20pasntel bads they HAamehgkeof 5t he i eshehe .

portion 93 of the barrel nenber "25, prevent an ink neniscus fromform ng
in the evemotiat ¢hkectfiomtbehocdkishaobaselfivtonpaet sutrliecepediong 9k, i f,
for 25 exanple, the cartridge 1 is positioned other than in an upright

al i gnment .©H%1139 o@V@Rt ageous to prevent formation of such an ink neniscus

L0, onenno o, phecsvatee! 1Al bP TR BB PSSHRIRC kbR I,
C@%fe the 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 rectangular projection part 59 1is
formed along one of the ridge lines of the communication
paths 38, rising vertically 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 59, 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
7 20 and thus prevents the formation of a meniscus. Where the
bettom part 70 touches the wvalve seat part 46a, the
projecting component 39 is formed in a 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 valve member 32 presses
against the valve seat part 46a.

In the second embodiment, the air intake opening 26

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



meni scus to repeatedly break and reform This breaking and reformng of
the meniscus results in_a repeating variation of an internal pressure of
the cartridge 1. Such variation 5 can adversely affect print quality. In
various exenplary enbodi nents, the barrel nenber 25 is forned integrally
with the remai nder of the ink chanber 162 Such an integral structure

obvi ates the necessity for multiple manufacturing steps to formand join
10 the ink chanber 16 and the barrel nenber 25. Accordingly, the tine and
cost necessary to manufacture cartridges, such as disclosed herein, are
reduced. The ink supply port 21 at the ink supply side has the

anti - counter bblkrowlvalen®eG0.2 SThex aatds CouBherHel awpdae pdbt 66 coBsitses of
an unbrella shaped flexible nmenbrane part 60b that faces the | ower surface
of the inkEkeppl yepbprard anduarespend efpahte €8¢ ttHatyesdppolhs baeredd of

t he nenbrane part_.60b. Bgth t he nenbrane part 60b and the spingle E rt 60c
are formed THUG: ohe SRAPECRSI G SHAHEE 23H Fosth HAPEFi SH:201FRE SPPndl o

part 60C i, bpsestedytvougy 108 Laknsalvaper L2180 et hectigpval ve

60 can slide up and rmal I'y, the nenbrane part 6 i S poSitroned at

a di stancelfgmmeibhe ithke sugyimprtoRl,iangaal exiendedpad €0a tauches
the top surface of the floor wall le. Ink is thus 25 allowed to snoothly
flow fromatefagk thupbednicdhowarld thembeal Vé .devircevasioWhenxienkletrart s

to flowfromthe ink extraction tube 12 toward the .ink chanber 16, .the

menbr ane O%{W?“W'se hd“BP&EK ?ﬁ‘éei n§i<§ s@ppl 1§7hﬁor1?arzrle£n6“eln}9% s?%p 34

the flow ghhdnkyify deseridipdigy ligr, the ik chanper, 16 hSnteg with

») respect to horizontal. 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 is greater
than a horizontal cross sectional area of an interiocr
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 about 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 1ink meniscus from forming in the event that ink
from the ink chamber 16 contacts the opening 21, 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 supplving ink during



packaged at reduced pressure. As such, when the ink <cartridge 1 is
attached to the inkjet recording device 2, if 5 the valve device 18 is
opened before the valve device 19, it is possible that ink already present
in the ink extract tube 12 will flow fromthe ink extract tube 12 toward
the ink chanber 16. Such flow of ink toward the ink chanber 16 will also
draw i nk 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 toward the ink chanber 16 can di srupt ink neniscuses
present in nozzle holes of the recording head 7. Disruption of the

Meni scusesgy, e%at%ﬁ%ffe'%eaf refde pfé@émﬂfﬂﬂ‘?% akétﬁgezv%ﬁ% %%\(Jsf‘ee i 10

is opened before t he val ve deV|ce 19 s present in the i

extract tubeni2cusuth aigpamedllovibfsom she rekorﬁxtraﬁﬁst%b%akﬂn@owakd,
and possibly into, the ink chanber 16. Such flow of air into the ink
chanber 16T@FPEMARGerdelfie aneRESCEAE T@6ARILAt d: st arePERtiRg ik iprtdsent

therein 20 ossi bly redycin rint revent sych, backf.l QW of
air or ink; Ptﬁe anti-¢6 nté%%%%ﬁﬁ\églth%ocﬁ§gﬁgg Et t%@cﬂlﬁ§r

attaChgentcaﬂhgavé9§6i9ka§9éEE'Eggn% qb%l@?%@ted on the mounting part 3,
the ink extracting tube 12 is Tnserted into the introducing path 40 and

pushes the 25 val vannemerowd? espwms s r i hemvadi ingeespet hd2 bialt rielr mepibedres

the projection part 37 of the %%g}ng part 46b upward, and subsequently the
side wal | PartiSe Eas @i orrd val va threfber Bomaerdehesof r dhia hénkal ve
seat part 46a, hanber . 16 is supj

5 I h | i ed
to the i nk ex?$§c?|§g tngqi% t%rgubﬁk?ﬁﬁaionﬁﬁﬁpggyfgn 85?ﬁ§t§§ eile
V?F?e memescS3Zs ang ERE @0MRYRLeal{Ng: NASSAYSSy 843584 dc 8f form and join

10 the ink chamber 16 and the barrel member 25. Accordingly,
the time and cost necessary to manufacture cartridges, such
as 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 valve

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 valve 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 cof 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 ink extract tube 12. At the sane time, the air intake 5 tube 13 is
connected with barrel -shaped body 50, letting the outside air flowinto
the ink chanber. Unlike the first enbodinment, filmnmenbérs 31, 51 are not
used and accordingly a pointed part 72 is not used to rupture the film
menbers 31, 51. As such, when the valve k2 nmenber 32 is pushed up, ink
exists in the barrel shaped bodies 30, 50. However, since the circular
projecting conponent 39 is urged agai nst the valve seat part 46a by the
projection part 37, the ink chanber 16 and the top of the barrel shaped
bodies 30, 50 are reliably sealed in order to 15 prevent ink from | eaking.
FI GS. 9A apgd=9B1showsa;Mariation of the valve nmenber 32 shown in FIG 8.
As noted above, when the ink <cartridge 1 is installed on the nounting part
3, the ink extractisng dade l?-cindecaklikp} akehiubei rlid pasimbbe vabve 120
menber 32 upward, and the valve nmenber 32 in turn pushes the projection
part 37 ofPRFE2¥RGi ndt paFeduendi nREaFFBES n t He <upPor t Whsthethe6. 10K t he

ot her hand ause there_are disparities.in, the |l ength of, the ink .
X T act | NG U A% aha P hRCRRPUFT &Re the5LPdiE 1 8eCRRa LPROrE VaEE dsdt

di sparbti esmé ny4l ¢4 aneei £Lomyt he bathem BE,FBQE Rk GaRlLl dge L.t ot he val ve
menber 32 depending on many ot her parts. The overall "disparity can “thus
becone relia ivedyibhe gehatWhenkt Berdadpapirbyehs har gee 36k anerahentibe ink

cartridge 1 is installed to the nounting part 3, the valve nenber 32 may
be pushed ip €fbdde tlo% heroBpdhienginBracstrawg prdpect Rork peand 37handniay be

caught by ./[hg.apening 378, Mep Lhelpk gartridge 1 is detached from

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

o 10 ink extract tube 12 is connected, tcward 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 is opened before the valve device 19 when air 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 ink present therein

20  possibly reducing print quality. To prevent such backflow
of air or ink, the anti-counter flow valve 60 is used.

At the time of attachment, when the ink cartridge 1

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

12 is inserted into the introducing path 40 and pushes the

25 valve member 3Z upward. The valve member 32 in turn pushes

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

subsequently the side wall part 36 extends and the valve

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



5 the nounting part 3 at this state, the valve nenber 32 is not in contact
with the valve seat part 46a, thus causing the ink to leak. In order to
prevent this, in this variation, several pointed projéctions 7la are
attached to the valve 10 side wall 71 of the valve nenber 32 as shown in
the FIG 9, so that the friction betweenzghe top of the valve 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 nenber 46, which is added to
achi eve the same effect as noted above. This ring-shaped projection 37b is

attached to-gh1€eul @ vahyei§i deeWahk Zﬁaﬂﬁerthﬁ val vgppeaker «32¢:nBasgg on
t hese structures, and by adding the 20 matching concave or convex parts on

t he val ve mEmb@mtBanmmbethé phopegti thepavimBZichothnpartasaBné pifevert ed

fron1nak|Q? correspondi ng circul ar novenments, thus preventlng@the val ve
nmenber 30fR nBEMPELUrH nglfo Wi EPBERH PRSI BT oRASTIEGSS 1910 2kt 198 ar e

crpss-sect @slgﬂ %P%rﬁﬁls e%%ogﬁﬁrqug % acgﬁthe q%%ptH%g gﬁégtﬁe gk%he

third enbo nent nent devite nount i ng

part 35o0f ﬁdxee InK {etcdecoreh g, deniseriedithigpefir pputheo, seeendngmbadi nent
showmn in FIG 7. Since the valve device 37 18 is the sane, the explanation

of the valvngE deld cel 18 iegw Dmit¢tene The vabweedevice 19 is equipped with
t he support nenber 46 and the val ve nmenber 32. The support nenber 46 is 5
assenbl ed using a rUbbER- GG EF-asti cep@inrantj uddlas pRgbers 31, 51

are not 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 proijecting
component 3% 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.

FIGS., %A and 9B show a wvariation of the valve
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 tube 13 push the wvalve

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 cthexr 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
bottem of the ink cartridge 1 to the valve mnember 32
depending on many other parts. The overall dispazity can

thus become relatively large. When the disparity is large,



support nenber 46 in the first and second enbodi nents, and is equi pped
with the valve seat part 46a and an urging part 46b on the top part. The
structures of these parts are identical with the valve seat part 46a and
the urging part 10 46b of the first and second enbodinents. In the mddle
of the valve seat part 46a, the opening34l is forned to expose the center
of the valve nenber 32 to the outside and, in the |lower portion, a
sealing part 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
menber 32. Just as the valve nenber shown in the FIG 8, the valve nenber
32 is equi ppédwhiehh thevalink @8 reansiget ingisf ithkealhekt am paneé Wuamrdnighe
val ve side wall part 71. The 20 explanation of the detailed construction

i ncl udi ng PeBhmini &9 ofe bat heenBeind 2privheche ngupact 5% isleow t tedthsi nce

they are e i hed,hn reference to FIGS. 8A-8E.._In this exanple e bottom
part 70 is&ﬁ%@a@ﬁeabawo'%h%gllecyﬁ)‘?%??f@a?n pQ?F§6§7VWﬁ”€E r%a[%)lf}ag %Pgbgaﬂolyy
fromthe @6 topesunbagys. Wghehnennk HArdLitotide ip 1BShaLLELAN Ll
mounting part 3 in a normal manner and the val ve menber 32 1s pushe

upwar d5f r ormhe¢ heovakvegseatripal t ad6ahitshesttzops edgbe afzitvike neahisandr Bgaki spart
66 is positioned apart fromthe 38 inside surface of the barrel nenber 25
and thus tHe" t hRoGGREasdssWhbet weBh thrd vienksehlantert16 @nd tlhes openeAgadl of

the wvalv t is secured. The bottompart 70 is attached with
t he operaﬁ?%gqugpaﬁéb£$9%7 whi ch extends vertically fromthe opening 41 on

the side being exposedordeveral, CRNGEAMGPOM{RONS 672 apdis variation,
_MB 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 valve 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 on these structures, and by adding the
.) 20 matching concave or convex parts on the valve member 32 and
the projection part 37, both parts are prevented from making
corresponding circular movements, thus preventing the valve
member 32 from not returning to the closed position.
FIGS. 11A and 11B are cross-sections of the dink
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 recording device 2 differ from the

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



convex portions 67b are forned on the outer circunference of the operating
menber 67, which extend along the direction of the axis. This
configuration, in which the operating nmenber 10 67 is attached to, or
formed integrally with, the valve nenber 32, provides distinct advantages
over arrangenents in which the operating’/menber 67 is separate fromthe
val ve nenber 32. For exanple, in order for an operating nmenber 32 to
operate a val ve, the operating nmenber nust be positioned 15 in cooperation
with the val ve nenber 32. In configurations in which the operating nenber
67 is separate formthe valve nenber 32, the position of the operating
menber 67 WBtHs raspesimép the alpearenbat 32 wust ke eareiulty ceontirol | ed
because m salignment of the operating nenber 67 with respect 20 to the

val ve menb@flB82e@eul d result in | eakage and/ or damage to the val ve menber

32. Such control is,not_necessary in onfigurations in ich the operating
menber 67 is attacH&F Y%,fv%r O@ rréd }‘r&ﬁt gqgr a‘F‘FIE}lRP?a, vl VERG e SHERRET 32

Nor eover , éinBg: apBaEALUS HENGLYYLNG W0 0% TOT 81,025 YALVES (6l 43N sk

cartridge with an air valve and an ink "valve) that used wth a device

(e.g., 5an inmgebledmednodeyi c&)béhalikonauaiseatesnanddl dihejvat ves, tie may
be advantageous to provide valves of different types - that is, 39 one or
mor e val vesiRRA belgre¢rddd hiavi Raeaféonti gurchtsoreid emhpehmantepepard ng
menber is fgtgcged tﬁ a.ﬁﬁl¥g menher and , one or re galves can be
pr ovi ded havi NG APRBNT 'garattén it SWHISEH diF Opef &F i AYC nBfber SFEonsert
attached tg wal VenJBRRGY . pa-4 N the,d ngtanee ha W £hefoval ve, i, prow ded
having a configuration in which an operating nenber is not attac eg to a
vahye nmenbietgnitihea bpetati ngemerdiere cordd berat Uadehethd othe urging part
7 10  46b of the first and second embodiments.
In the middle of the wvalve seat part 46a, the
opening 41 1is formed to expose the center of the valve
member 32 to the outside and, in the lower portion, a
sealing part 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 wvalve member 32.
Just as the valilve member shown in the FIG., 8, the wvalve
member 32 1is equipped with a valve 68 consisting of the
bottom part 70 and the valve side wall part 71. The
,) 20 explanation of the detailed construction including
communication paths 38 and projecting part 59 is omitted
since they are explained in reference to FIGS. 8A-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
nounting 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 c¢ylindrical part 66 1is positioned apart from the



the device at a specified |location. As at |east one of the valves includes
an attached operating nenber, that valve 10 would not be able to
comunicate with the device at the specified |ocation because two
operating nenbers would be present. Such an arrangenent wll ensure that
when the apparatus is installed in the d&vice, each valve properly

comuni cates with a respective region of the device. 15 FIG 11A shows the
state prior to the installation of the ink cartridge 1 onto the nounting
part 3 of the ink jet recording device 2, and the | ower edge of the
operating nenber 67 is nmade so that it is positioned slightly above the

| oner edgeintitihessedbipgoparthebBarirelt Remslate, sbet R2Q tthe valnsigrenber
32 of valve device 18 and the valve nenber 32 of the valve device 19 are
pressed agd®fst beferagal vidiseank paembéga 0 #hd shppomtemienbet 1 46 faridie hus
each val ve dfvice s _not released. Wth respect to the nounting part 3 of
the ink jet® 35 ?%%%rﬁ?ﬁg égeiéé 5ECHUREY% nk extracting tube 12 is projected

in the ink suppliempantojust ascthedifst and.second . enbadi nEALS,

a
porous body 3c such as sponge s attached around the 1 nk ex i ng tube
12 so thatmétieet e@kageh ofh | 8kt 40dswWidd rdie-alSor bedn khet heyutsh delaion
intake part, the convex part 3d is forned in such a way that it
cor r espondsie t §1€Ke elld ngxparede3, Wikihe apncemeakwniibms136is and

attached to the bottom surface of the canca art 3d. 5 As shown in FI G
B hon T Rt T e T T HAEreR ah . BrRo b A TR e R &% 1 no

tube 12 pushesodbea:yab veeABabes, 32,01 chhe.vakue dekioenls diustras, n 4 he
first and second enbodi nents, thus releasing the val've device 1
o the axis. This configuration, in which the operating member

7 10 67 is attached to, or formed integrally with, the walve
member 32, provides distinct advantages over arrangements in
which the operating member 67 is separate from the valve
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 67 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 control 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 wvalves, it may be

advantageous to provide valves of different types - that is,



In the outside air intake part, the tip of the 10 operating nenber 67
touches the bottom of the concave part 3d, and the valve seat part 46a is
noved downward while the valve nmenber 32 is fixed, releasing the valve
device. At the same tine, the bottom edge of the sealing part 63 is
attached to the bottom of the concave pari% 3d, and a passage 15 is forned
between the air intake tube 13 and the ink chanber 16 through the rel eased
val ve device 19. In the third enbodi nent, the valve nenber 32 equi pped
with the operating nmenber 67 is installed only in the valve device 19.
However, the val ve nenber 32 equipped 20 with the operating nenber 67 may
al so be inshal bedmbret ka1 vieBK cauppley pR@nt: &Q tHati de idda exdyaatidig be
12 does not project to the nounting part 3. FIG 13 is a sectional view of
t he i nk caVRiFHgéni opefrag ingumeartenbods nehtachadt hps aevbddienerinbear Gover i f
25 covers gnbotton1area gf the container wal| la of the ink cartridge of

FIG 2. The'Tnk cirfri d§e’t%al88 PRcPGEYS 4o Naldings 4 ¢oaid duFaditit dit t o
the ink ¢ Ldge, 1 i 7 f.Qr h rrel - shape ies 30 and 50
whi ch area%%£%g4§n 8@%55%?89 ?ﬁ%gggl&g g&i%gQ%gh%g %Fh%e%%:?%:%?ﬁ%ﬁ%bl-
shaped Sbodyn 3G:lend itnlse avaleve ideviveeci9 4 s pliagediisn phevibanr ehashaped body
50. The valve device 18 and the valve device 19 are identical to the valve
devi ces ofCPrELIRrakiencaned spposin eopheapdsiot iromilrey pas t 8083a tafadhkel
valve devices 18 and 19, the cover if includes a cover 63 that covers the

val ve device 18" ant" d"CBVRF - 64°FnhaPeLaleng fREPeFarye ldedice tig.clpie tonk
cartridge dhal govipc! ydeg anON8NINY B8 ation. As at least one of the

7~§ valves 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 1is installed in the device, each wvalve properly
communicates with a respective region of the device.

15 FIG. 11iA 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 just 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



10 that is forned in the partition wall Ic 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 the cover If is placed on
the container wall Is, a stopper 88 is placed against the partition wall
1c in order 15 to cover the opening 86. 4An ink detection |evel device 90
is located within the ink chanber 16. The ink detection |evel device 90

i ncl udes a support 100 that extends fromthe partition wall ic, a bl ocking
menber 92 attached to an arm 98, a bal ance 20 nenber 96 attached to an
opposite end of the arm98 and a pivot 94 attached to the support 100.

After the §nkichesrberstbuesi.fillzed whth dik1qe and » Woghakhe ke CaFtIhrel dge
1 is held in an upright position, the blocking nmenber 92 remains in the

proj ecti oncdn@exWeeke tSide 26 Db ockdngnnmenbér D2vaenahas Lh doe mesgoects on
110, a sensor _ (not shown) is able to detect the presence of the blocking

member 92 &9 ﬂﬂﬁi §%@serdi sPRRtortd BR& ERe iFHIKE cR&HSES 1BUbes ¥4 1S 42

When the i er 1 S e he ar m rotates vi he pi vot 94
slch that TRETBATAncs ko theh Ruehtaa Py Fapat el agnaPd ind Contacts ¢ he
partitgon wall |c. asAsrdigh, 14 herbl ockimng jmabers82 jementiad b ygdot ates to a
5 position outside the indicated box area. The sensor is thus able to

det ect theuaﬁt@hb@dofthhetbpoom|ﬂmanﬂﬁkne£ﬁk&athngnﬁmbe1ﬂhepushesthae t he
i nk chanber 14A and 14B are views of an. ink cartrldge 1

according ¥ %Ffﬁ??ﬂgﬁn%%dpﬁeﬁpeoWQﬂﬂ?|qﬁﬁ%ﬂﬁ<ﬁ? ey aaalnighps farst
perSpeCt'%ﬁu¥'§%%5ﬁdt£ﬁ%é§%m§ﬁféf'gﬂgs réiggéfﬁgugﬁgrvalve device 18.

5w) 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 is formed between the air intake tube 13 and the ink chamber
16 through the released valve device 19.

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

) 20 with the operating member 67 may also be installed in the
ink supply part so that the ink extracting tube 12 does not
preject to the mounting part 3.
FIG. 13 is a sectional view of the ink cartridge 1
cf a fourth embodiment. In this embodiment, a c¢over 1f
25 covers a bottom area of the container wall la of the ink
cartridge of FIG. 2. The ink cartridge 1 also includes two
walls 1g and 1lh similar to the ink cartridge 1 of Fig. 7
that form the barrel-shaped bodies 30 and 5C which are open



direction, FIG 14B is a perspective view of the ink cartridge 1 froma

| ower direction and FIG 15 is a sectional view taken along a line IIl-111
of FIG 14B. The ink stored in the ink cartridge 1 is deaerated 15 ink on
whi ch deaerati on processi ng has been performed, and the ink has been
sealed in the ink cartridge. The ink is 4deaerated in order to suppress an
emtting failure due to the existence of bubbles in ink within the ink

chanber 16. The ink cartridge 1 includes the container wall la } 20 in
whi ch the upper/lower end surfaces are open, and the lid Ib which is fixed
in order to cover the opening on the top surface of the container wall |a.

The lid | bybsnwRFQYI deghM tR 183 0rPping Paft:d Gy i g rouinar dhyre) -
protruded in order to inprove operability when the ink 25 cartridge 1 is
det ached fsompatit dchied $0 thel | tke etvalvec odelvhge afSar as upl2.ceBurimertier e,

the container wall la and the |lid |b are forned of a resin material. As
shown in P& rab7shpeeParacyi ot wal Fhec W@ilviededeniscet RE iaidd denof VERESi nk

cartridge Jinio huo spacesand s Lermed | phegrally ish the eaatapner

wal | | a. I thés WO ‘spaces, space t ieen rtition wall

and the tOp-openi REpsared thy t%@sﬁtﬂoﬁ?n&' Bartd hed0popordion) all§ed
formed as the ink chanmber 16 which stores ink, and the space between the
partition agmtlicéds aAd darhe Léwerthapecwngr (ilfe.inclimedbott aoyEart boOnkthies
formed as a second chanber 17. The gartition wal | | c extends perpendicul ar
to the cerfi@feski shedivieddta ot 6ECe hédcamtai hefoTar| 9a Htata sebsfantial |y

10 internagl i 11 on,between the top opening and the bottom opening.
Because of Jﬁiteg&)ﬁféé% nggbartri dge 1 is supported

WE The ink cartridge 1 alsc includes an opening 86
10  that is formed in the partition wall lc that allews ink I to
be supplied to the ink chamber 16 during meanufacturing.
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 i1s placed against the partition wall lc in order

15 to cover the opening 86.

An ink detection level device 90 is located within
the ink chamber 16. The ink detection level device 80
includes a support 100 that extends from the partition wall

& lec, a blocking member 92 attached to an arm %8, a balance
') 20 member 96 attached to an opposite end of the arm 98 and a
pivot 94 attached to 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 92 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 s¢ that a user is infermed that the ink chamber 16

is full.



fromthe inside by the partition wall |Ic at the substantially internediate
position of the ink cartridge 1. Thus, pressure resistance against a
pressure to be added 15 toward the inside fromthe outside of the ink
cartridge 1 inproves, and deformation and danage of the ink cartridge 1
can be suppressed. Additionally, the contdiner wall la fornms a
substantially rectangul ar shape in horizontal cross-section, 1 20 but the
four corners are fornmed with substantially cylindrical curved walls 1k, and
the side surfaces between the curved walls |k are forned as concave parts
11 facing outward. By so doing, the rigidity of the ink cartridge 1 wth
respect to the abowaenentheneidipr ekatberi S1¢nproveadpt2edOn tihe pamt i BBon
wal | 1c, the barrel-shaped body 30, which extends toward the opening of
t he secondc@haiber viz, the pénatcted andhf ¢hwdd Bbe adatgngeotmerdesy ngé t he
second chanber 17 fromthe partition wall |c and surround the 44
oy i oG 15 RSt L E O O PR A EFEPoh PR LT 1R ALdcdd
barrel - shapedshady 50, Wiy LD Smbawareh t Re . 0ReNing phrthessacond
chanber 17, is connected an ormed so as to protrude toward the second
chanbey 1pdgiomdmend: paddithoninaitatedandxsureaundrhbeseykondiscahuwal |
24. The outside surface of the barrel -shaped body 30 and the outside
surface ofaltlfe $ecosisd dsdr r eheshdpehdsodyt S hearlel cohhedt agmbera Pai pnef
side surfaces of the container resggciévely. The barrel - shaped

0

wal | | a,
body 30 and*tHe 10'Setomd baf F efR e haped-hady r&*nttBa¥ry connected to a
connect i ng member ity Addighl ol | Van! BeCOMRES 159 oFPTEr Lipis: GgaNgCt ed

to a pair of side surfaces different
(ﬁ} according to a fifth embodiment of the invention. FIG. 14A
e i0 is a perspective view of the ink cartridge 1 from an upper
direction, FIG. 14B is a perspective view of the ink
cartridge 1 from a lower direction 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 deaerated
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 1.
The ink cartridge 1 includes the container wall la
) 20 in which the upper/lower end surfaces are open, and the
lid ib which is fixed in order to cover the opening on the
top surface of the container wall la. The 1lid 1b is
previded with a gripping part 1ld which is outwardly
protruded in order to improve operability when the ink
25 cartridge 1 is detached from/attached to the inkjet
recording apparatus 2. Furthermore, the container wall la

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

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



fromthe above-nentioned pair of side surfaces by a connecting nenber in.
Because of this, the second 15 chanber 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 nenbers Im In. That is, the
barrel - shaped body 30, the second body-shéped body 50, and the connecting
menbers im In function as a } 20 support nenber which support the

container wall la fromthe inside, so that pressure resistance of the
container wall la inproves with respect to a pressure that is added to the
inside fromthe outside of the ink cartridge 1. Damage and deformation of

the ink cathei dgesildeanft hits: benguppressedie 2b Nexb, wBuProseduse hQr is
packaging the ink cartridge 1 into a packaging nenber 82 is explained with
ref erence £8TMPAGE.NLEE Tinld v WiFh GShe 160and inZramalsects ondlitiiiewsthahow ng

a state af%er a ackagiqﬁ%bod of the ink cartridge 45 1 _is _manufactured.
The packagi g rERbE” 87 ThAIRMES RREVFAR E5Pt PRAGeT1ED Wéilde dhiddly the

deaer at ed | i tar p i - er. i . .
cylindri caFBgeg?e%?gfgglv:g}%ﬁd%ﬁ}g%g{egg&vﬁe@é (\r/ﬁl;% ’ascskﬁelogog?s%ﬁogajyog}) vihi ch
suppr essesfhumedi by taed iak cpereleratlionihithe shielding | ayel has sace

| am nated _structure in which a plurality of filmsheets are lamnated. In
a state i nPRRFER™t fés mexariiongealli d ccomdi bedl, lbueh oprdipartsi.e.,

(hereafter_referred to as "fused parts”) 83a, 83b 10 of the packagin
menber 82 &Y 85%8“%66@?%5?5 fb?n%ﬁﬁmﬁdbéﬁs RhEFEFn SSRIEE L & mai n a

L
“M} 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 by 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 be suppressed.

Additiocnally, 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
outward. 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 intc the second

chamber 17 from the partition wall lc and surround the



The sheet material which constitutes the packaging 15 nenber 82 incl udes,
for exanple, lam nating, in order, an adhesive |ayer and a nylon |ayer
(external surface layer) on one side of an alum numalloy |layer, and an .
adhesive layer, a polyethylene terepthalate |ayer, an adhesive |ayer, and’
a polypropylene layer (internal surface 44yer) on the other 20 side of
the alumnumalloy layer. In terns of manufacturing the packagi ng body of
the ink cartridge 1 in which the ink cartridge 1 is contained, wthin a
space in which pressure is reduced by a vacuumpunp or the like so as to
be a vacuum or an atnosphere close to a 25 vacuum state, the ink cartridge

1 in whichcgeagrated1i igiils 205t orgdabisiinser t o6 o Jhe Rackaging member
82. One of the fused parts 83a of the packaging nmenber 82 is thermally
fused i n atancecand btherel hertafasedopar 5083wliscopentedds Thenrdt hehot her
fused part 83b. of the packaging nenber 82 is thermally fused. Wen the
fused part“BSbE§ Pgrﬁgﬁ §ﬁg°ngeﬁpéﬁpe§n&7Uhé5p§ﬂ@ﬂﬁQﬁ?qsﬂﬂﬁnﬁﬂﬁﬁﬁﬁj%Qhe

states of I 1 ). . The i.nk_ cartridge i S _thus led in the 5
packagi ng %gnggf 8g?g$%5é; ngggﬁge Féecoﬁ§Fgﬁﬁﬁyéﬁﬁﬂg%&ﬁﬁﬁwéﬁfqr(#hethe
outsi dg ofpsheitnkncartii dgeatq Eaweveha ihdl RE iRl jcant njdge Jy the
partition wall Ic is arranged at the substantially internmedi ate position
bet ween the two opé&hiengsultBidé tsher Lo aiafer thal |bdare sostihatdt hedynk3o

cartridge 1 can tolerate the pressure applied to the ink cartridge 1.
Danage and®def bRRafirérice e fage & tkhegactordnbenyslpehapesy dicky.50

F:gi?Lt¥i%%ﬁ%Pgo%ﬂécggggg%én%GpgﬁriQH¥O¥§geb%uxIa%é§”£%tng %%Atgfﬂeghe

;*} wall la, respectively. The barrel-shaped body 3C and the

10 second barrel-shaped body 50 are mutually connected to a

connecting menmber lm. Additicenally, the connecting

member lm 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 1is divided intoc four spaces 10a, 10k, 10¢, 10d

(see FIG. 14B) by the interconnected barrel-shaped body 30,

second barrel-shaped body 50, and connecting members 1m, 1n.

That is, the barrel-shaped body 30, the second body-shaped

body 50, and the connecting members im, 1n function as a

Y 20  support member which support the container wall la from the

inside, s¢ 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 1 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



15 opening, and the curved walls 1k. Furthernore, with respect to the
second chanber 17, the barrel -shaped body 30 and the second barrel -shaped
body 50 are connected to 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 nenbers 1m 1n. Thugs the pressure resistance of the.
second chanber 17 of the ink cartridge 1 can be inproved. Defornmation 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 | eakage
fromthe ink chanmber 16, and which creates a shape of the ink cartridge 1
whi ch canpof sbg;ARERLEd LQ the inkjet recording apparatus 2 due to damage
and deformation can be reliably suppressed. 47 Also, while in the above
exanpl e the outer Shapeafkddienyaherbdevigedntlvard Lohar enrade rshiightl y
smal ler than , the inside shape of the barrel -shaped bodies 30 and 50 and
are fixed }hridtRjifa hehdcdsstpasrpérit hetkol i ngtwaled .42, Tihfe Hasyeednghape

o e Vel 625,48 AR 8,ca8 BecTd s SLLGNLY, | grger Lhen Lie lnside
19 maysbe phdxpdedy wdihvidgshhemyi o 1he. fhieugh- C&ﬂ%?@és?r‘gé CRumlfitl9B
are views of an ink cartridge 1 10 according to a sixth enbodi nent of the
i nventi on.ar Ga118 pdretarageictn onalfhdi agriamdifng heayek ¢arst rd dgeminakk@ 19A
is an enlarged diagram showing an inner wall surface, and FIG 19B is an
enl ar ged c%fo‘g%@%%ﬁiﬂdhawhw%g@ arl $hawi by parfilp Pherfe arg; lamdnateds
shown inIﬂéaalgtaEQeihn§ﬁ¥gﬁr%ﬁ ei%ki%%E%%E%ge 1 is contained, both
fﬂ) 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 1is 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
one 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 1s inserted into the packaging member 82. One of the

fused parts 83a of the packaging member 82 is thermally

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



the substantially cylindrical container wall la in which the upper/I|ower
end surfaces are open, and a lid Ib which is fixed in order to cover and
seal the opening on the top surface of the container wall la. The lid Ib
is provided 20 with the gripping part |d which protrudes outwardly in order
to inprove operability when the ink cartrdicdge 1 is detached from attached
to the inkjet recording apparatus 2. The inside of the gripping part Idis
formed in a hollow shape, and on the inner wall surface of the lid |b,
mesh shaped 25 di spersing grooves 14 are forned to hold the ink I by
capillary action in a state where the ink is dispersed in a first

direction apdna speopehdirr egkanpperPendl ol ahet @athe gihig slentbereei ar (see
FI GS. 19A and 19B). These di spersing 48 grooves 14 will| be described
| ater. As shewnalhyFlfGsdd, ththerconbha ntusedl Ipdet & t he | fdrihdd ared

formed of a resin material. The ink | to be supplied to the recording head
7 is storg®@iAdt he? PRk EHANMRACHBIFHY netf i rGHL R | kB cattdbSFge °. The

cont ai ner ﬁ@é§.1§GaQ9dtT$%[iqTﬂQ g 05?59?§%§;§”F§ Eﬁ%@sg%%ﬁ%h qt, the

sem -transparent resin material, ~and struc all'ow the color o

ink | storggdckagtihe mémkeghgpber 16 to be recognized. As shown in FIG 18,
the partition wall Ic divides 10 the inside of the ink cartridge 1 into
two spaces and is Thospedeiasegral |is wicohstthetéont abpéieval 1nward Witk
these two spaces, ., ace between the partition wall Ic and the .top

openi ng cove e&uﬁﬁlb%g‘%gdtpﬁ G, CerREIHER porti BAYSVEL f orhet"&s e i nk
chamter el oes e LR Seae e Rt et | onm | 1<
Chayber 17%substantially intermediate position between the two openings
h 10 of the container wall la, so that the ink cartridge 1 can
tolerate the pressure applied to the 1ink 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 1c¢, the 1lid 1b fixed to the upper end
15 opening, and the curved walls 1k. Furthermcre, with respect
to the second chamber 17, the barrel-shaped body 30 and the
second barrel-shaped body 50 are connected to a pair of side
surfaces of the regpective container wall la and are also
connected to another pair of side surfaces by the connecting
~) 20 members 1Im, 1In. 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.



The ink I in the ink chanber 16, that is partitioned by the partition wall
1c, 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 | is
formed on the top side of the ink chamber 16 when the ink cartridge 1 is
installed in the inkjet recording apparatdis 2. In this space 20, the

hol | ow part forned by a holl ow shape inside the gripping part Id is also

i ncl uded. 25 Next, the dispersing grooves 14 formed on the inner surface
of the gripping part |d are described with reference to FIGS. 19A and 19B.
FIGS. 19A and 19B are diagrans showi ng the structure of the dispersing
grooves 14. FIG 431sBAwrs 1an &nl aigesbeiageaamshewng bheeknrekpealls
surface of the gripping part id and FIG 19B is an enl arged cross-

sect i onal @h@gvaﬁvgh@ﬁwﬁyq&HIBEBnd EPGark8.me t helgonkyopralleof thhe
inner wall_surface of rotrudin S are

h dlb h
posi tioned &t a HSLQEU§F i IEh?nb?%ggﬁrgggpggngFP6ﬁ5dﬁ gﬂgar s8céhd
direction froneach ﬁﬂf‘@ gﬁ‘stﬁgot‘}’?e'sQuElerr%?@th%nﬂoﬂrdQ%ée%aﬁr%2f orpRd

bet ween the square-s ape projecting parts hese 'grooves are lai'd in the

in thesfirsitetrecipen and dhe ilz@.m@w@@ivﬁcé@ctllsonaha a sguamne meskhasizape
to formthe dispersing grooves 14. The ink | that adheres on the inner
wal | surfa%bl%htlhelﬁréerbtéﬁﬂér%hén@08¢ﬁés@h@m§per%ihge esoees shgpand i s

he vert i CHOTTR ROy (00t 3P £3i FORL B by SCHAFPRarl abbFors THIE Cfage
i's shown 'fhiaéaby]égﬁvf§g399$ﬁ 1A Bl Ghel8BroliBK-LnkRpthe di spersing
;“) FIGS., 18- 19B are vwviews 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. 1%A 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
i5 As shown in FIG. 18, the ink cartridge 1 includes
the substantially cylindrical 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. The 1lid lb 1is provided
‘J) 20 with the gripping part 1d which protrudes ocutwardly in order
to improve operability when the ink cartridge 1 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 1id 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 is held by capillary action. Ink | is held by capillary action
even if the space 20, which does not 20 contain the ink, is forned inside
the gripping part Id as a result of the user holding the gripping part |d
toinstall the ink cartridge 1 into the inkjet recording apparatus 2 and
the container wall la is on the lower sidé and the lid Ib is on the upper
side. In this case, the ink | does not 25 flow out fromthe dispersing
grooves 14. The dispersing grooves 14 are forned in a square nesh shape by
fine grooves, and ink I is held in these dispersing grooves 14. Therefore,
when the user views the 50 ink cartridge 1 fromoutside, the ink I can be
recogni zedgasovehelénkil1f bensleactribrdf illemetrhath saditenes itro Rilte iliisi dehe he
lid Ib. The container wall la is formed by the same 5 transparent or

seni -t r ansParEAL AL G2t d$ t ARI| it e blidHdkevere ifoxmad | A 12§ FFdtther ed
at a pred 1.k VO hon -t ibnk chanmber .1 e color of the ink, I
dar kens aﬁ@g£ﬁgggg'blg§§§ﬁgg go&%?bﬁ%éh?%s%%%cg? &Egnr?ﬁgrﬁﬁlehgﬁdcbhn
or nmagentaiss si®fed, ittheteel oinpf dh@ubdk 11 degerazqal MRstgd0 blackwhen

the ink | in yellowis stored, the ink | becomes al nost a red-bl ack.
Ther ef or e, cattbecdoaes! di f fliteul tonteinthe wskr tla aendr atied y 1det etlvi reret he
color of the ink |. However, because the ink cartridge 1 is fornmed with

the space 20FM%hi EhOBoRst ABRSEBRERINOFNESIAK LFANGRG “EHE TBS idi Spérditig -
9,005 Lt A0 La0siorell HESA LT LT e gy o

20, and because the in d’in

substanti aldly dhddbefile sbabe, r£BEgHOLEH . 0f the ink | stored in the ink
chanber

)

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 lid 1b {(i.e., the top portion) is
formed as the ink chamber 16 which stores ink, and the space
15 between the partition wall l1c and the lower opening {(i.e.,
the bottom portion) is formed as a second chamber 17.
The ink I in the ink c¢hamber 16, that is
partitioned by the partition wall 1c, 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 alsoc included.
25 Next, the dispersing grooves 14 formed on the inner
surface of the gripping part 1d are described with reference
to FIGS. 19A and 19B. FIGS. 1%A and 19B are diagrams

showing the structure of the dispersing grooves 14. FIG.



16 can be accurately recogni zed. 20 As expl ai ned above, according to the
ink cartridge 1 described above, the lid Ib is fornmed to have sone
transparency, and the ink I flows into the dispersing 'grooves 14 formed on
the inner wall surface of the gripping part Idin a state that the ink I
is dispersed in the 25 vertical and horizbhtal directions. The dispersing
grooves 14 are fornmed in a square mesh shape with fine grooves, and the

space 20 that does not contain the ink | is forned inside the gripping
part 1d. Therefore, the user can 51 accurately recognize the color of the
ink I inthe ink cartridge 1 without any errors. Therefore, the ink

cartridge 124 A swsirctendiFfacnti aptar stofwimk thareneespert i met§=sé osed,

can be prey %ted from bein inatalled 5_in an incorrect position when
instal | ed i"ht hg" Tk} 8¢ Hagfctor PnGppafat ust B  MBr ebvern1BESRGSCENES T nk

cart i dge Leict sLATR (/0 B 1SANAPALEN (O Sefq L ransparent resin

material, it is not necessary, as done conventionaltly, to manufacture a 10

different cover memhertfiorseashogokor of iRk hnnERerghar ey rmard S5F Ofhe
manufacturing the ink cartridge 1 can be shared. As a result, conplicated
manuf act ur ﬂhg Plroc esgEsr orhanmhud aet tedhgg t bert ak acar poisdgs. obydseltecii ng a
lid Ib corresgon Lng to the color of ink | can be omtted, and thus, 15

f
the manuf atlring“proeess for mifr adtidifitng FFeatHen camd i dgee 1 e
Simpl i edeis £@SHl bhng o a4AUEhIAN 18 o ARG, MRAUEREt unllg cost ol Lhe 1 nk

cartridge 1. Mdified exanples o e di spersing gfroove
with referanee forfkES. b2QA20D. tRECSsgR@A=28Raped projecting parts.

?”} These grooves are laid in the in the first direction and the

7 10 second direction in a square 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 1s shown in FIG.
198,

Az shown in FIG. 19B, ink I in the dispersing
grooves 14 is 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 1d as a
result of the user holding the gripping part 1d to install

the ink cartridge 1 intoc the inkijet recording apparatus 2

and the container wall la is on the lower side and the 1id

ib is on the upper side. 1In 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 is held in these

dispersing grooves 14. Therefore, when the user views the



20 are diagranms showi ng various formations of dispersing grooves 14. The
di spersing grooves 14 shown in FIGS. 19A and 19B are fornmed in the square
mesh shape. However, the dispersing grooves 14 could spread in the
vertical and 25 horizontal directions in a deforned rectangul ar nesh shape
as shown in FIG 20A, or in a parallel ogbdam mesh shape as shown in FIG
20B. In addition, the dispersing groove could spread in the vertical and
horizontal directions in a 52 triangular nesh shape as shown in FIG 20C,
or in a substantially circular nesh shape as shown in FIG 20D in which

t he di spersing grooves 14 can be formed between many fine protruding parts
having a sibstanttalbiyecir eubar oshapge, Schbe indK 1l cadhekederghhe danrer
wal | surface can be held also in the dispersing grooves 14 shown in FIG
20A - 20D ithea istatle fidias thethhk Filw dihspersitias eachtige odoveidFhahs s,
as long as Iheldispersing grooves 14 have grooves that can hold the

adher ed in]kl , ?he shape thereof is not 10 particularly limted. As should

be appreci at ed, vakiQus ifsi i are, _avall a or, exapplLe, .i.n_t he
above-descri bed engg%inéﬁ?gélnﬁﬁz |sﬁ%rs%%g g$oo€%§mi§ a?g ng%edsg%ethe
i nner Bal ltrawpacenof dhe sled HranHpseers theediisper sknocgs oovies 14,15
can be fornmed only on a part of the gripping part id. In addition, the
di spersi ndigjroosies 14 tha bBekf dr ned gatlonted aheauppedepartniokdt kelume
cont ai ner \wal s, or e entire,  inner. wall surface of_the container

I's, t :
wal |l | a. ﬁﬁ?t%@?nﬁ%&,qgl_ % sper sth§ GrodfesC 14 Ban B tor AR eRst RES nner
vel | 20 syrface of 5 Lhe,shdeyal ] . Och.I}rpeizlelt(aﬁgéf A8 1nEniBR 2rgd cyan

~} or magenta 1s stored, the color of the ink I becomes almost
10 bhlack. When the ink I in vyellow 1is 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, Dbecause 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 lid
ib 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 1lid 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 a state that the ink I is dispersed in the
25 vertical and horizontal directions. The dispersing grooves
14 are formed in a sguare 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



visible by the user. Furthernore, in the above-described enbodi nents, the
ink cartridge 1 having a structure in that the lid |b beconmes the upper
part in a state that the ink cartridge 1 25 is installed in the inkjet
recordi ng apparatus 2 is enployed. However, an ink cartridge having the
lid on the sidewall or an ink cartridgeSlorned in a substantially box
shape that does not have the lid in a state that the ink cartridge is 53
installed in the inkjet recording apparatus, my be used. Therefore, the
structure of the ink cartridge is not limted. 1In this case, the

di spersing grooves 14 are fornmed on the inner wall surface of the sidewall
of the inkacankatdte thatodnbecomes: atoheastct hersppenkpart ihn anst atrgc t hat
the ink cartridge 1 is installed in the inkjet recording apparatus 2.
Furthernnr%?fFﬁlgﬁ@ aBoveddéserti beanenbodkaeats, tBeecefivacner thal | irdk and

the lid Ib are bgth formed froma, transparent or _sem -transparent resin
mat eri al . ?%ﬁgﬁé ge 18'0nF9 tHgEFFd & SHE Gk Sy the nsparférit or

senmi transpasesttiesip wmbedal .c o0 88l Y Ahe Gd PP G, p%&ngd iq@&alg%d .
formed by the transparent or sem -transparent resin nmaterial. In addition,
mat eri &l s tirocugh imichrdédie ipkeitobor wadn beidgw@nspat entrl y fHesi bl esuch

as materials having 15 a mlk-white color, are included in the "transparent
or sen - tTFRPEtent 2Pharekval 8- described in this invention. According to

an exenpl ary aspect, of the inyvention, en .an ink cartrid is attached to
an ink?gt rgcorgingorggyﬁéé, ?ﬁ%aVEFvéyﬁ% q<r8§F§F§dﬁﬁeg§rthgﬁ§£W? of

R L
f,) 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 dink cartridge by selecting a 1id 1b
corresponding to the color of ink I can be omitted, and thus,
15 the manufacturing process for manufacturing the ink
cartridge 1 can be simplified, resulting in a reduction in
the manufacturing cost of the ink cartridge 1.

Modified examples of the dispersing grocves 14 are

described with reference to FIGS. 20A-20D. FIGS. Z0A-20D
W) 20 are diagrams showing various formations of dispersing
grooves 14,

The dispersing grooves 14 shown in FIGS. 19A and
15B are formed in the square mesh shape. However, the
dispersing grooves 14 could spread in the wvertical and

25 horizontal directions in a deformed rectangular mesh shape
as shown in FIG. 20A, or in a parallelogram mesh shape as

shown in FIG. 20B. In addition, the dispersing groove could

spread 1in the vertical and horizontal directicns in a



path provided in the inkjet recording device. In a state in which the ink
cartridge is renmoved framthe inkjet recording device, _the valve nenber is
brought into direct contact with 25 the val ve seat by the urging device,
and | eakage of ink through the opening is prevented. Additionally, the
urgi ng device and val ve seat are construc¢ted froma rubber, elastic
material in an integrated 54 formin order to serve as a supporting
menber. Consequently, when the ink cartridge is discarded, for exanple, in
the case of disposal by incineration, incineration is possible wthout
nodi fication, and there is no need for an operation 5 to disassenble the
i nk cartr|HgéaQGEl&éaneShheShepal agonphessi oimspii®dg, AXC) n enstiances

when a netal gngresié Sspring is used, and the resulting effect is that
the operat PBRAFPEFFT Y effdy GUd S Reak e @DaRRd &fi sPBSHR dostBLG@r e20Pediiced.

10 Additiopal Ly, th@e | € | d,between t pparting nmenber
and t he devi ce. dﬁ% %ﬁmﬁﬁﬂ? %nunyggtgéncanbﬁ% sf?ﬁ%?# %eégﬁe%eng%Pﬁied
out bet vveefn_m@eprwku@hﬁ@bpara@dhhb@nbl awspakhRaanithe yi rkjret recaidizag
device side by disposing the supporting nmenber in the communicating 15
chambeP i nfle simak el hotlige negdt bie VhévennembeallCenxéquenthm,baIMHﬂdlaﬁsmo

need for a.trgHbIe one operational process of attaching an i ng device
that urges''t he™V Eﬁﬁﬁﬁ%f |ﬂrOPH§Sréb%oﬁhﬁH%réf%h%I@alggane ig a
provided, angd. esfLt f f.ect hat ,ink cart Jranut.ac urlng
costs } 20 cé%hﬁhaﬁ E%e%BQA§C§$§f%£§ % %%dexenﬁﬁg ect o%% %

invention@seﬂwﬂgveSnﬁﬁbemdgpéﬁé&m@tngerQlEQC%dHE“§¥%o¥%§hthB€ vahve
fm) hold the adhered ink I, the shape thereof is not
o 10  particularly limited.

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

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

the dispersing grooves 14 can be formed on the inner wall

1 "

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 1lid 1b
becomes the upper part in a state that the ink cartridge 1

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

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



seat by the urging device, the ink flow path is obstructed reliably. 25
According to an exenpl ary aspect of the invention, an opening of a valve
menber conmuni cating path is formed non-circularly, with the resulting
effect that formation of a neniscus by surface tension of the ink and
obstruction of 55 said opening is preventied, and a snooth flow of ink is
assured. |If the opening of the comrunicating path were forned in
approximately circular form a meniscus would form readily, with a risk
that ink flow would be obstructed. 5 According to an exenpl ary aspect of
the invention, when a valve nenber is noved towards the ink chanber side,
the risingipettibadofirt hensar gintg edevi€eotSin@adbbyrextendethy and used.
contracted, facilitating opening/closing operation of the valve nenber. 10
Accor di ng Teeanfexenplirysaspestref ofhéhenvemt cenmt rigoehiickmess ldfridged.
portion of i_ng device at the outer eri phery of the_valve nmenber is
Formed t hi kel "ERatd1e  EREcIEoE T Hond 46t | b G eeretTeti 6R 5% he
val ve sealinhol! ou megher, bl LR thE LesulLifgoef ket sthatghen dhe yalve 15
t I and the urging

nmenber noves, deformation of e valve seat is snall

devi ce5undergoess great lehast ithedefippant ipgrtonithe  &nktehamder shde.ingnd
consequent|ly, conmunication is brought about reliably between the ink
chanber arff¥heldgowt phe hinatalhedi akj ther éobidbngedeviddegsiatparpt2e 2.
Acoord ng 0, an SXEIDLAL,gRect (o Ul | IESILLAN, - o et pepLpnely, of
{Tﬁgns IS siHdicti edi saehyaihat ot he digetery 115, SRl | §5c ) NELeRASANGL Y f Lom |
;"5 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"” materials described in this invention.
According to an exemplary aspect of the invention,
when an ink cartridge is attached to an inkijet recording
device, the valve member resists the urging force of the
20  urging member (i.e., projecting component). Commrunication
is thereby established between an ink chamber and a flow
path provided in the inkjet recording device. In 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.

Additionally, the urging device and valve seat are

constructed from a rubber, elastic material in an integrated



penetration side towards the valve nenber side, with the 25 resulting
effect that a hollow nenber with an outer dianeter forned |arger than the
i nner dianeter of the sealing nmeans is nade to penetrate snoothly, and
crinping is brought about reliably. 56 According to an exenplary aspect

of the invention, inclination of a sealirg nenber in conjunction with
elastic deformation of the inner peripheral surface of the sealing neans
is prevented,, and obstruction of the flow path 5 comuni cating between the
i nk chanber and the hollow nenber is also prevented. According to an
exenpl ary aspect of the invention, 1in a state in which the valve nenber is

made to cofitant ihherdeal ve seatvedigsect |sudps Means mwdntdie, URGink@ devitgss, 10
communi cation between the ink chanmber side and the sealing neans side is
reliably oBRBRPudted BYXt e priojEe | g rerserded nkfpoakapedis t his the
prevent ed reliably. cprdi.ng.to _an .exenpl ary aspect of the inyention
when t he v§$%§ ﬁgnﬁgfﬁ%gﬁgﬁagés .&ﬁQHigﬁﬁﬂﬂuﬁgﬁék?? E%P%iéépﬁﬁgéﬁ' of
the val ve geahentf 1o EREaRE BLECHRY RUAd O Of o t A8 LBl 8 I3 hRie %ﬂ%ed
by the concavity and convexity. According to an exenplary aspect of the

i nvent bon,tot hdlsaseetibba posét i Dok ofcdder sdgppordridig reimdey  ithe 26etal
determned nore reliably by the attachnent part and the stepped surface,
and oper atToRar et #Pei @REYdur fRgLnkNsSEancepdyacrAui@stdr Cogrirs sismeioved.
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operational efficiency is increased, and disposal costs are
y~§ 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 valve member. Consequently,
there is no need for a troublesome operaticnal process of
attaching an urging device that urges the valve member in
the region where the valve member is provided, and the
resulting effect is that ink cartridge manufacturing costs

20 can be reduced.

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

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

a meniscus by surface tension of the ink and obstruction of



25 liquid is prevented, and a snmooth flow of the liquid is assured. As
nmentioned above, in Japanese Unexam ned Patent Application Publication

H3- 197052, for exanple, the 57 protection device requires a protection
plate, a lock conponent, and tw sted coil spring. As such, it is

necessary to secure space in the inkjet r¥cording apparatus in order to
install each conmponent. The inkjet recording 5 apparatus is thus bigger and
manuf acturi ng costs increase due to the increased nunber of conponents.
Enbodi ments of this invention thus provide an ink cartridge that can
supply the ink safely without any specific safety device installed at the

i nkj et recerdtngopdfiapparat ysevARtieBk cardridgemaeear ding,t @ anigxenpl ary
aspect of the invention includes an ink chanber that can store ink; a

connunlcatﬁ%ﬁuéﬁéﬁberlﬁnt¢h%ﬂ1qmmﬂmn@g phattivan cospeinieadrnneexpabiot were
conponent ; |.m,conponent, that bl gcks . 15 connunlcatlon bet ween t he

connunlcatlon c afBer PRAGERE TRAR Cafraider: éﬁ&“aQMW%%&%ﬁf%dﬁﬁHﬁbﬁerWHch
is p05|t|ogggdggﬁetggtgogngnlgaghg@ Gghamsr,,, d %% %% %%@&%%Ctéyafllrn

conponent when t extract conponent 1S nove conmmuni cati on

chambes. 20 An i nk 2Zcarcirdidge @scondieR@niQ aaty Q&Qﬂﬁhﬁr&fa%ﬁéchnv@hﬂﬂﬁh
invention includes an i nk chanmber that can store ink; a conmmuni cati on
chanber\MW¢@%.F|W§@WﬁxWﬁWEP%haﬁ megRruiticoatisls witd £he ichkrnbeaniserdeand a

second op 9.t can r.eceiy, extract onent; a valve that s
posi ti oned ﬁef PPr§FQ&§5%‘ﬁ@9%m% %ﬁgggﬁcéﬁdrﬁﬁgﬁﬂﬁge%&%ﬁ@§d
and contracted, facilitating opening/closing operation of

-~) the valve member.

10 According to an exemplary aspect of the invention,
a2 thickness of a portion of a urging device at the outer
periphery of the valve member is formed thinner than the
thickness in the direction of penetration of the valve seat
hollow member, with the resulting 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 to an exemplary aspect of the invention,
an inner periphery of an edge forming the penetration side
of the hollow member of the sealing means is structured such
that the diameter is smaller increasingly from the
penetration side towards the valve member side, with the

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

reliably.



support that supports a bottom surface of the valve, wherein an ink
passage is forned between the valve and the support when an extract
conponent is inserted into the comunication 58 chanber. According to an
exenpl ary aspect of the invention, it is not necessary to make the tip of
an extract conponent acum nate. Therefore the user will not be hurt by
the 5 extract conponent projecting fromthe inkjet recording apparatus,
and thus the safety is inproved. At the same tinme, 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. Agguordiingy t oo annexenplArar asPestcof ofhe hienvienitd oM on ywor k
processes that are used to adhere a filmconponent after an ink cartridge
i s manuf actDFédPEisRotferfeded Hing hrembeyaid, congrecitd can wiftfectlasric

i nprove th Lclency 5 a,manufacturin peration. According to an
exenpl ary g%gé%#gkoP%tﬁgiﬁ#V%nfpaﬁF PELPRE S posstfe © idgﬁ§yﬁﬁga
film conpgagnt. Ascopdihgntegan eXemplaiy Aspach, of, 4 h‘;‘tr{ef‘vgé(")itdmn’ atth
breaki ng conponent is forned in an acumnate formtoward a 11 m
conponeént , canmutheeefoge petvere itheaani e f egimbbat ahtl cae mellilahl Yndmppur e
the filmconponent when it is pushed by an extract conponent toward the

side of the°f#{pPcBRpBABRED: According to an exenplary aspect of the

i nvention, grooves.are fornmed to forma passage for in flow between 25
c AR el TR BB Sl e s tBe SRt ot

a breaki ng conponent” "an (
an ink passage tbateconnestisht hed Nk Ghamb&iner is made to 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 ieakage is thus prevented more reliably.
According to an exemplary aspect of the invention,
when the valve member separates from the valve seat,
15 disconnection of the valve 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

R——

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 1liquid is prevented, and a smooth flow of the ligquid is
assured.

As mentioned above, in Japanese Unexamined Patent

Application Publication H3-197052, for example, the



and the conmunicating chanber is reliably forned by the grooves. 59
According to an exenpl ary aspect of the invention, nultiple grooves are
formed, and such nultiple grooves are forned at approxinmately even
intervals on an external wall of a breaking conmponent. It is thus possible
to formnore 5 ink passages connecting the ink chamber with the

communi cati ng chanber. Therefore, there 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 chanber and a connecting chanber further and supply ink

const ant | yPLPREEAPDI oAeViBer ereguanmesf f ect protproevient tHetdr eaki Agck
conmponent £r8n1bei g innavagle fromthe film conponent when _ an ink
cartridge TS artached &t r SHOVEGY ACEOrdi PRid%n exédpl &Fhaspddt dfs t he
i nvention,pned8s85¥al e ' iti0on Ln.a i_cat| nber
closer to the sideﬁoggtﬁg%%%%ngﬁﬁkézt er{¥%a§th§tbF%§%E#3n%251 oﬁ%%kuﬁnd
therefore, it cirsleposisi biestalei thath eenpunkaate ormshuhx9bt thednkng
passages by the valve conponent after the breaking conponent ruptures the
film20 coppnehtland st Heedmbdeioeat | and betwwdia ctthie limk  chahberirantkastehe

connunicag%ﬂg ga@Qer.is opened. In thi regard, there 1is an effect to

prevent the in fro%1+%%ﬁ?%§e§hgﬁm§ﬁriﬁ%_c@%PPPﬁﬁﬁé'is attached or renoved.

According to an exemBhbak¥easRects ofnt he jnvention, .23 ﬁﬂz{&ﬁﬁvghvﬂn]& her
't W ,

conponent and the breaki ng conponent are forned as a u each o
there is areffetget cthalecrease shgpbynbeheof iaanpenesty and chiug regyce

th specific safety device installed at the inkjet recording
10 apparatus.

An ink cartridge according te an exemplary aspect

of the invention includes an ink 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 component, which is positioned at

the communication chamber, that can rupture the film

component when the extract component is moved into the

communication chamber.

R

20 An ink 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 Dbetween 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 valve and the support

when an extract component is inserted into the communication



production cost. 60 According to an exenplary aspect of the invention,
when an ink cartridge is |loaded into the inkjet recording apparatus, the
first filmconponent is broken off after the second film conmponent on the
side of the air intake 5 conponent is broken off first so that air is
supplied to the ink chanber and the ink358s supplied to the recording head
snoot hly. According to an exenplary aspect of the invention, since a
second val ve conponent, which selectively 10 comruni cates and bl ocks off
the ink passages by the air intake conponent, is positioned on the opening
side rather than the second breaki ng conponent side in the air intake
chanber, ccmambecation and bl ocking off of the ink passages can be
sel ected by the second val ve conponent once the 15 second fil m conponent is
broken of f and t he “¢&RAdHincattonan berween arlve darle chawberhand niviea tdion
communi cat j ng, chanber i s _opened. Thus, there is_an effect to.be able to
prevent the- f%kng?o§?F8§ﬁﬁﬁd %ﬁéﬁl ei?ﬁ?c%ﬁ?r?ég@ni§X§FF§Eh€8H§ﬁ&ent
removed. 24-AGCEEELNG U &R £8P ]y aspect af it hRoLnyent hoR. 5 Nl
second val ve conponent and the second breaking conponent are for%e as a
unit wbt h esdchaot hecompheeeti spanjeetiagt Feoflecraaseihheepunbercetiing
conponents and thus reduce the production cost. 25 According to an
exenpl ary #FFpeEites: t Rad nbent i 6he shereyi dsanieifectdto Be abhe seme
reliably g{qgent.the ink. from | eaki fromthe communi cati ng chanber while
t

an ink carttidge i s°afthchES 5P drdmoved & HePVAFGet EoipgREALe 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 aveid using a film
component.

According to an exemplary aspect of the invention,

a breaking component is formed in an acuminate form toward a

e

20 film component, and therefore, there is an effect that it
can reliably rupture the film component 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 a 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.



61 is biased in the direction of the valve seat unit fromthe ink chanber
side due to the biasing.unit. According to an exenpl ary_aspect of the
invention, there is an effect to be able to reliably prevent the ink 5
fromleaking fromthe conmmunicati on chanber while an ink cartridge is
attached or renoved since the second val ¥& conponent is biased in the
direction of the second valve seat unit fromthe ink chanber side due to
the biasing unit. According to an exenplary aspect of the invention, 10 a
tube unit, a biasing unit and a valve seat unit are manufactured by

el astic materials like rubber as a unit with each other. Therefore, when

an ink cartridge igcdicsedidecto ARr egxappheweihddt i 6f dipeanee@ndy on,
incineration, it can be incinerated and it is not necessary to disassenble
the ink 19m¢hiiplegerreveskerut farnedpr essi eomadprinpt imde gtoneeal sre and

t hus, ther§ i S %n ffect to beﬁggle to i nprove ihe efficienc¥ of opgration
and reduce”HE® i§§o§£pﬁﬂﬁﬁmat Yor8Y 7y L6CERVEREMIar3” aSPEEE 8t HhRe T
invention, cit i ibl or-pl ock f ni-cation an

20 ink chéﬁ%e% ?ﬁﬁagﬁzggdﬁﬁﬁﬁé Ey bos%?ig%iﬁgkg g ppo??f%gtgoﬁggﬁgﬁﬁgfhat
is in the silat e mfsdhalal Nng c@dnv@lote reonpenent ihR t hehsawawni catimng ehanmber .

Thus, a conplicated operating process of installing a biasing neans to
bi as t he e#meuncerponrenchiamoette fTeeédehheee tthengal ve conpoheatti $has

posi tioned.can be elini nated ang therefore, there is an effect to be able
o T educe o HERUTHILY | FEPRbLF S0 SERG"FAk bhr FRPASECT2Flr FREFRBRET t he
above described ink-carhfhdoes, 40 B2emplary aspect of the invention,

-”) it is possible to widen ink passages connecting an ink

1C  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 inventicn,

15 & wvalve component is positioned in a communicating chamber
closer to the side of the opening rather than the breaking
component and  therefore, it is possible [le) either
communicate or shut off the ink passages by the valve

component after the breaking compconent ruptures the film

R—

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 is attached or removed.

According to an exemplary aspect of the invention,

25 since a valve component and the 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.



Japanese Lai d- Qpen Patent Application No. 9-20018 for exanple, prevent

m sinstallation in inkjet recording apparatus by enploying cover nenbers
formed frommaterials that are the sane color as the ink stored therein.
However, 5 because such cover nenbers are formed in different colors
corresponding to various ink colors, theawnber of parts necessary to
manuf acture ink cartridges increases, and manufacture nust include

sel ecting cover nenbers that correspond to colors of ink used in such
cartridges, thus 10 conplicating manufacturing processes. Accordingly,
manuf acturing costs for ink cartridges increases. In ink cartridges forned
fromtransparent omRER¥did anspaheRixampher Al Sspdde SEORed IRl LA JE
recogni zed when view ng such cartridges. However, if ink is collected at a
15 predet e¥hfhedrvolnirecentside nis chrtdedgesta heheolakjelt ddwrdikng s
dark. As a resul%, it Banfbe difficult to accurately reco%nize t he col or
of the ink®BYBr2u"Fn S0En HHST darkt | GRIBRONENHodS nBRPESBf Ofhe afrtederithe

i nvention | e kf 2 i.dge i n,.whi ch manufactuyring .cost,s .are
reduced byé@ﬁégﬁg ?gggr ggﬁpékghginénnaﬁg acture onguéﬁﬁﬁn Tar tAESs,
and by Swhi edmpdweesol 05 BEokBa bk FArsUCBoCcaRbRI ddes 1Gan RS 1 1AL WALSlY
recogni zed. Enbodi nents of the present invention further “include inkjet
recor di ng HppaFaeuseirn astd chheénink25icastppijed d¢an ties i nstakbedg hrad
exenpl ary enbodiyents, ink cartridges include an ink chanber that can
store ink.19&thanbers can include an upper part and a |ower part with

Lhe Tower part stopbBd hikob%o Al LDEPRREY BULJNCLHILAG ,3Ra88 Lhat
i”) since a second valve component, which selectively
10 communicates and blocks off the ink passages by the air
intake component, is 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 valve 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 leaking 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 producticn 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



ink. In exenplary enbodi nents, at |east one part of an upper part is
formed of a transparent or sem -transparent material, and grooves can be
provi ded on an inner wall 5 surface of the at | east one part, the grooves
bei ng designed to hold the ink on the inner wall surface by capillary
action such that the ink is dispersed inalertical and horizontal
directions. In exenplary enbodi nents, ink cartridges include an 10 ink
chanber that can store ink, wherein an upper end of the 1ink chanber is
open and a cover covers the upper end. In exenplary enbodi nents, a space
that does not contain the ink can be present between an inner wall surface
of a coverigngiaster et itte alrteasbnone pald \FHl\}é]GSQQMeﬁn@@' g oborRd
from 15 a transparent or sem -transparent material. In exenplary
enbodlnentsnkgﬁb@mbgrcamdbedpﬁovpdEﬁeoblah@n@nm@nbmalI surface, the
grooves being designed tg hold ink on the inner wall surface by capillary
action such that i Ak9EGiherSedn ﬁﬁeW@ﬁﬁﬁama%ﬁﬁF%o@fzBﬁﬁanY%Q&ﬁQQHB
20 I'n exenplary eubod| nBRES.+i AK %tééﬂge%oc%lﬂ%ﬂxﬁ Qfezh?  faaos
that can store ink and a gripping part projecting o roma cover
I'n 6X65p|afyomEHEQﬂpﬂEﬁtsroﬁ Sﬂﬁﬁecbﬂﬁbng@éﬁlﬂﬁi ERAIBER M%&l@ﬂna@elnk
present between an inner wall surface of the gripping part 25 and the ink,
at | east overpatdgef Jta1eagrtlap|imenlg partrdeiver fsdmyed them sedommsparlert or
sem -transparent nateri I n xenpl ary enbodi nent s, ooves can be

%&H‘ %‘E‘nrfl n‘P %U’-‘e

prOV|ded()°WEﬁp?%5eﬁs s ?hg%ﬁ%ﬁﬁ%%lb%fn sPGFReEct RIS i nk
an the 64 sdaner, yal croir fRce: by eﬁghgger %5861 LAR SUCRALNRYL NG 'S

i spersed in vertica and orizonta Irec

) According to an exemplary aspect of the invention,

10 a tube unit, a biasing unit and a valve seat unit are
manufactured by elastic materials like rubber as a unit with
each other. Therefore, when an ink cartridge is discarded,
for example when it 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 is an effect to be able to improve the
efficiency of operation and reduce the disposal cost.

According to an exemplary aspect of the invention,

it is possible to open or block off communication between an

L—

20  ink chamber and the outside by positioning a supporting
compenent 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
component in the field where the wvalve component is

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



According to an exenplary aspect of the invention, an ink chanber is
formed so as to store 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 1is 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 transparent material. In addition,
nmesh- shaped di spersing grooves are provided on the inner wall surface of
the transparent or sem -transparent part, which is designed to hold the
ink on the inner wall surface by capillary action in a state that the ink
is dispersé@pﬁneﬁérﬂhﬁﬂdTann15Phbeh20nmmplﬁaaﬂﬂdnnnn AceerdDng t daan
exenpl ary S%g of the inventiaon, when an ink cartridge is transported or

instal | ed ew|ﬂ@¥ﬁv?%30rHPﬁd@%ﬁﬁ%%ﬂﬁkPnthénlm@ﬁ%&%% i FSCPE ARG i nk
hanb f h 2
Granber  ardoplyays.ader S A AL LOLEE Aol aCl YLk e0n? 01 a1 s

di spersing grooves aré¢ forne ary aétion F1F t he

state thatthak asedispecsnd chilbhe asvenld qaik b et it aln di reGldvens,.
Therefore, through the transparent or sem -transparent material on which

t he dﬁspé@%@@@sgré@vés epect omepbiershea ool forokdt He | dkffhaene5 cepmesad
along the dis erS|nglgrooves on,the inner surface can be_ accurately

recogni zed?° s ERTH ﬁei%blB?erthéjﬂﬁkCEaﬁrsbe1ﬂ€%o§ﬁﬂ?@& %ﬁdFﬁﬁEG%rect
nstallatlbodsdhg 10K GARLELOOE.LN af:il NKLeL,faGRLdl ngARRALAL LS LA be

prevented. 65 According to an exenplary aspect Re |nvent|on
i nk cartrimge;foecanse khetat 1hea@6e0n%d18édtl% Whi e - t hﬁeﬁlbéﬂgrSltMt

grooves are formed is structured by the

} correspond to colors of ink used in such cartridges, thus
18  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 volume in such ink cartridges, the color of
the ink is dark. As a result, it can be difficult to
accurately recognize the color of the ink stored in such ink

cartridges.

Embodiments of the present invention include ink

R—

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



transparent or sem -transparent material, each color of ink 5 can be
respectively stored in commonly manufactured 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 &3 the ink, can be omtted, 10
resulting in an effect that the manufacturing costs can be reduced.
According to an exenplary aspect of the invention, dispersing grooves are
formed on an inner wall surface of a |id that is structured to cover the
open end at an upper 15 part of the ink cartridge and seal the inside of
the ink cantlritége.upbieer efarte, ihbeutsey earsdLeOOrhzEe dbesi Aktby-ontia@w ng
the lid fromthe top when installin ‘the ink cartridge to the inkjet

recor di ng %%baratﬁ% SHFIPLREY, e$h@g#mééﬁsin§ﬂalﬂaﬁﬁén Qﬁetﬁ@rtnKDEaﬁmridge

t 2 ted. A t | t
| nvent | on, PECFT R ol Dy MBI 11 2 0r B I BF G SRR G SareEaYy

fromthe lhgéorainstaldi @ﬁotohi‘?eS' Nkagarpsi Q%Jl%éche ohnkigt 5 rf‘e%»?r%aﬂg

apparatus, and the dispersing grooves are forned 25 on an inner wal
surfacé ofsthtagei ppi bigepatt leBetause phet,usae gm&baEBSbbﬂagl@bs@@mbﬁldge
by holdlng the part, the user can accurately recognize the ink in

the ink c& Cgtjbpglilggﬂéw n@™ hehgr i ppiery padl whenfanst &h i RgPEhe 28 i nk
mor e aceur? a%“*»ﬁ T brafehi S A EBFai H% ot an SRARTSTS. ddbeciior e and
i nvention,hofi SHerSl Ngi ss0pvessare forned in a rectangul ar mesh shape, a
“) In exemplary embediments, 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



5 parall el ogram nesh shape, or a substantially oval nesh shape. The

di spersion grooves are formed 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 &4, parallelogram or substantially
oval shape is a sinple shape, there is an effect in that formation of the
di spersi on grooves can be achieved easily. According to an exenplary aspect
of the invention, an ink cartridge, by which the ink color in the ink 15
cartridge can be accurately recognized, is installed in the inkjet
recordi ng apparatusl Bherreler ey idigorrecty iasigh! atbpncabtt hee Nk is
cartridge is accurately prevented. According to an exenplary aspect of the
i nventi on, 4hspareeei 6n Varrirslarndned iapngagubdranttiiaiisy intermedi ate 20
position of t he si and a cover fixed to one_side wall. The ink

| |
cartridge can thus(‘i"[c \A%Fjdf@ tHe %Hd§§enﬁﬁé§§u@§3%§ hef i REEdd TFiedrhithe
out si de Ofaﬁhﬁnkn%h%%%% Q@ foﬁﬁ&ﬁ”§8 2 Egl%td%h:¥ﬁ§315Q EHpQrﬁﬁﬁrﬁhe
en'the I'n g

degree of deaeration o ein cartrl even cartridge 25
i s conBai neglrt ntiaepa@kagnagm@dy ansgapéeﬁawtedb@@ue@@ ghatrein the itk

cartridge can suppress danage and deformation. Therefore, it is possible
to preventlﬁh@nlHRP@Ftﬁﬁﬁttﬁ@eﬁﬁwffchanbErstabm1th@klhgedmekt@adéﬁoﬁmatlon

and damage of ,th i nk rtr.i At the sane tine, a situation in which
t he |nkgcart% ﬁgﬁﬁiﬁﬂn8P %g m&ﬁ#ﬁﬁf ?P??%Q%%%]%?p?ﬁéBPﬁlngInaﬁg due
to deformaiamand damage of the katC%rI;‘ r*&tﬁ’@eupﬁég be R eé’@”&zﬁﬁch%ﬁ%

di scussed above, in Japanese Lal d-
-“} space 1s formed is formed by a transparent or semi-

10 transparent material. 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 andg

15  horizontal directions.

According to an exemplary aspect of 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 i1s held Dby the
capillary action in the state that ink is dispersed in the
vertical and horizontal directions. Therefore, through the
transparent or semi-transparent material on which the
dispersing grooves are formed, the color 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.



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 suppression
deterioration of deaerated ink, it is ned&fssary to maintain the inside of
t he packagi ng body in a vacuumor in a state which is close to a vacuum A
| arge pressure is thus applied to the ink cartridge fromthe outside
toward the 15 inside. As described with the above-nentioned ink cartridge,
two spaces are formed. A plurality of flat parts are thus wused to create
the two spaces W t hidtdE Akt €arhr icd@enp1tEhe, ddke ehagbernand dhadisy,
supply chanber are aligned in the 20 case with their respective top
surfaces opeh, aandnkhearakideghanbecanss 4hleargerl espdc@neApascnn s dnk
cartridge can (fasiI¥ pecone defornmed due to forces agglied at the tinme of

pressure r%l?i%cjt SR i he TRE G £5%l OH0ECy $fiml P eaF ¥ age-Pourfthéd
type | nk carihbdgfent NS aLes ol It dd.An 2% PAlL{2) 1 8.80RLL 1800 Jhus,

forces applied n the pressure uced are tol erafed. wever, 1
conventi ongdni e galddgerdis;y | ak@eed heni Nkogash I dags candetut & erialie the
pressure. If the shape of the ink cartridge is danaged or 68 deforned, ink
| eaks frorfaheriggeee ofhehefeartridgeuse tthee patrssdépramdntf@dmkeing

cartridge ,cannot. be nornally nmounted in an inmage_form ng apparatus.,
Enbodi nment %fl?hi§8F£6gﬁﬁﬁénﬁﬁ%nﬁ%e%h?ﬁ?dancP%Qllﬁaéﬁﬁtﬂ%ﬂﬁ§QQ£Hﬁﬂ?%i

StrUCtL”€3ﬁf@@e§§@b§u§@éﬁs§sSﬂéﬁﬁfagﬁtgﬁﬁatHBQ %@gtgﬁgﬁg% %&'%QQQdy&ng

cartridge’in a pressure-
:“} 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 1id from the top when installing the ink

cartridge to the inkjet recording apparatus, and thus,

incorrect installation of the ink cartridge is accurately

R—

20 prevented.
According toc an exemplary aspect of the invention,
a 1id is provided with a gripping part projecting outwardly
from the 1lid 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 in the ink

cartridge by viewing the gripping part when installing the



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
exenpl ary enmbodi nents, an ink cartridge includes a side wall; a partition
wal I that divides an inside space surrounded by the side wal | at a
substantially internediate position between a first opening and a second
opening opposite the first opening, wherein an ink chanber that can 15
store ink is forned between the first opening and the partition wall and a
second chanber is formed between the second opening and the partition
wal | ; and a cover that covers the first opening and is fixed to an end
surface of intkhemitdeldwd | . 26 bn reveeripl,ar ynepboskhFenhsaanaicAkncard rigge
includes a side wall, of which both opposite end surfaces are
respectlveP?koﬁéﬁtrédﬁérﬂﬁtm@¥QMﬂquﬂﬂﬁehﬂ\nnﬁﬁﬁﬁﬁedn5|de space

surrounded by the sj ccong a substantlally |ntern%d%%ﬁ p05|t|on

between a first opéning eéBn@%ﬁ? gpen i RppbsP e ¥t dPeni ng,

wherei n angip e i.s st
dhk.Bkeehanh [groTok}%Ts %% ed Nk s fQr r%%% L %drhgﬁgﬂé the

opening and the partition wall and a second cha then”
secondfbpepangléaﬂoghempaeehtBhapwalbx a @@W@tdﬂﬁﬂaﬁﬁy<ﬁgmem%gﬂmgﬂdg§1
openi ng and is fixed to an end surface of the cylindrical side wall; an
i nk suppl y'p8r dhanedF i gspREEsi muchefpanedt itah aakRnghdgeratl Esting

conmuni cat b e i_nk chanber t he second chanber nd a valve
5 devi ce M%IC |gﬁggraﬁéganﬁf R Pﬁéaézggﬁﬁréﬁbnﬁg% %2%a§ﬁ¥ ki
supply porg¢hapd sghesti eliniald %ﬁ)&%@mﬂﬁcﬁﬁéoger@ﬁE‘é@e%ntdh%dﬂkz dhanmoer

and an area outside the ink cha
--3 directions between the projecting 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 ink 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 is fixed to one side
wall. The 1ink cartridge can thus tolerate the added
pressure to the inside from the outside 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 is contained in a packaging body in a pressure-reduced state,
the ink cartridge can suppress damage and deformation.
Therefore, 1t is possible to prevent the ink within the ink

chamber from leaking due to deformation and damage of the



In exenplary enbodi nents, an ink cartridge includes a side wall, of which
both opposite end surfaces are 10 respectively open; a_partition wall

whi ch di vides an inside space surrounded by the side wall between a first
opening and a second opening opposite the first opening, wherein an ink
chanber that can store ink is formed between the first opening and the
partition wall and a second chanber is 15 fornmed between the second openi ng
and the partition wall; an ink supply port which is forned in the
partition wall and enables comunicati on between the ink chanber and the
second chanber, wherein a first cylindrical part extends into the second
openi ng andnkurcereotmdsictehe Atk suppbymporttimean aaigi20atdakéenopatichg tid ch
is forned ion wall and enables comuni cati on between the ink

i th tit
chanber an%lgkhece%*g%ﬁﬁecﬁr%@rt, FRereP W acdedondtbgl i Helfiell rpacr désfcends
into th i . th i i nt i ; d, [
that extente ot iaen rRe P Her SERRERGR: elf Barethnd & ne® dsesagtdidad™

cylindricatapapé. pAeeehrERg t0o an exenplary aspect of the invention, a
wal | extends in a direction crossing an opening within the second chanber.

Thus, even if the peesduseubseddddsbfs#,0miz0 Jhhenesesildeid-apdhe Fecend
chanber side, deformation _and damage can be prevented. According to an

exenplaryfﬁ?%%% aE&OPhélrﬁ@éﬁﬁidﬁﬁfg?¥%mﬁi%y 6 (&l ded warPPEeSEhéhgecond
chamber 3146 ik 2t 1% VAELILLY, 81 le | K SUIErL 030 e | oo
ink jet heatesgutderédkecgaptheei MREAYRds AGCRLALRY tRAN exerRLary agpect
of the invention,
#W} applied to the ink cartridge from the outside toward the
10  inside of the ink cartridge. In order to suppression
deterioration of deaerated ink, it is necessary to maintain
the inside of the packaging body in a wvacuum or in a state
which is close to a wvacuum. A large pressure 1s 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

g !

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 flat

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

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



a val ve device which is arranged opposite to the ink supply 10 port within
the cylindrical part and selectively allows comunication between the ink
chanber and an area outside the ink chanber. According to an exenplary
aspect of the invention, the cylindrical side wall is shaped such that a
plurality of 15 substantially partial cy#8ndrical curved walls are
arranged in a circunferential direction and concave parts are forned
between the curved walls. Therefore, rigidity of the side walls can be

i nproved, and the ink cartridge can tolerate external pressure as

descri bed above. 20 According to an exenplary aspect of the invention, a
si de wal | , Ceferpart i tindn ety fanoh t tiee wahbidxt efidichg idara rickesing:he

di rection mﬁthiggthe second chanber are integrally nolded by a resin

material . THUS19&n PRE &&et dindgeakitin dge maghat dilingrnednl herangiqd) in

mol ded. 25_Aceqrdin - |_ary aspect of the invention, even when
rigidity o? an %%E gg%ﬁ%?%ggéﬁggﬁiﬁ%dved and pressure-reduced packaging is

perforned, defor mtEmdbaintknidanage t¢al benpELy ek e FUHRET FDF eanas; f he
val ve device 71 is nounted by using the second chanber, the entire device

can beonade2shuifer. Aesdndi ng t cstamekenpl atjaaspeeh ofsuphedsaventiay a
val ve device.for air intake can be nounted by using the 5 second chanber,

so that the°ERFTFe BBYACE GHARE ntie thendinfercamediar nnt 6 &¥ad&msIary
sopect of SSmLaNerLLan,  glaldli ot e L, of Uinsssand Sharper
further provides a packaging body of the ink cartridge that

,W) 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 cpening
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 is 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 oppoéite 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



10 accuracy of connection with a device such as an ink jet head or the

| i ke to be connected to.the ink supply port can be inproved. Furthernore,
t he val ve device can be easily nounted with good accuracy by using a
cylindrical portion. According to an exenplary aspect of the invention, 15
a connecting nenber which interconnects td%e two cylindrical bodies is
further provided, so that rigidity of the side wall of the second chanber
side and in the vicinity of the ink supply port can be further inproved.
According to an exenplary aspect of the invention, 20 a degree of
deterioration can be suppressed, and even if the inside is contained in a
packagi ng oewber ithea firessusmeniegugrd statfexcdefor nadi endard rdarege oOf
the ink cartridge  can be prevented. Wiile this invention has been

descri bed ¥he 2B/ Eorfiied} ofidla hvweRd fexenpl by emvodivnenestanehXanplses
outlined varjous_alternatives, ifications, . variations, ,

i npr ovemen é%g% /o%nsutbs}%? arﬁa}%lte]q?ﬁ va"fr%gllt s,an%\h&ml%omww&t% or
may be prw@méynuehergﬁﬁe&,ha%eﬂ%&ws@@&éﬁeeﬁame%POéﬁdh%Vh&@_v%t

| east ordinary skill in the art. Accordingly, the exenplary enbodi nents of
the ifBAverniéonceashseh fior thrrabowel ‘arthimt endedetonbe chiahbust tatiowd.r ot
limting. Various changes may be made 5 wi thout departing fromthe spirit
and scope 0t€ t H&X nFBRPLBN. POThereFor 8elenbivavEntd OPis corawdddatigon

o ace Sle oD Ofc Lok o Soxel oped ol eLatLues, ToULL! 2! %,
Applicability 10 The E&%m@@@ﬁy(H%%dgiﬂJH%§Ve§@ninkn¥§9£kgag@rgncludes
,~> a side wall, 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
opening and the partition wall and a second chamber is
15 formed between the second opening and the partition wall; 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,
& wall extends in a direction crossing an opening within the

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



wi dely used for honme and office uses. 73 Cains: 1. A valve device (18)
for an ink cartridge, conprising: a valve (32)that is novable; and a
support (46) that includes: a valve seat (46a) with an opening (41)
exposing a bottomof the valve (32) at an approximtely central portion,
wherein the val ve seat is adjacent to the/tval ve at an outer periphery of
t he opening (41), and an urgi ng device (46b) that extends fromthe val ve
seat (46a), the urging device directly contacting the valve (32) and
urging the valve (32) toward the valve seat (46a), wherein the valve (32)
separates fromthe val ve seat (46a) when a predetermned force is applied
to the val tbe(32)tsthar agt echzedséfohhatcidStpratte, (482 Fapdat henurgidg
device (46b) are formed as a one-piece nenber. 2. The val ve device (18, 19)
accor di ng £emepsi ARE, bewkseFentele val ve (32) includes a sealing nenber
that projects fro?gthe val ve_ seat %ﬁGa to a side opgosite the wurging

devi ce (46b) and/ of e EINF when3Rn Yo onpiireht ©F 13 epriglets 9 rom an
i nkj et recp{dipgrdeviccent2) apd t s..i he , .S far SO

t hat ink cangflom?fron1an %ﬁ%ﬁéﬁgﬁgé?9§l &Qi%¥§Exghgﬁgﬁﬂ%gcﬁ1%§h%g%§nn

and/ or Swhetkeénvibénvalvef( 82} inel vdes1an pepenidag G38)irRetave’n daHd on
of the valve (32) that contacts the valve seat (46a) and a portion of the
val ve (32)2¢RaFraepnPaceeniket inggitiy devi ceatshige with a device such

as an ink jet head or the like can be improved.
According to an exemplary aspect of the 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 invention,
the cylindrical side wall is shaped such that a plurality of
153 substantially 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.

et

20 According to an exemplary aspect of the invention,
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 is performed, deformation and

damage can be prevented. Furthermore, as the valve device



3. The val ve device (18, 19) according to claim?2, wherein the opening
(38) of the valve is non-circular and/or wherein: the valve (32) includes
a base (70) adjacent the valve seat (46a) and a valve sidewall (71) that
extends from an outer periphery of the base (70) toward the ink chanber
(16), and an opening (38) of the valve (32) is forned at the base (70) and
the valve sidewall (71) and/or wherein individual edge |ines define the
opening of the valve and are on two or nore planes inclined with respect
to each other. 74 4. The valve device (18, 19) according to claim 3,
wherein the valve (32) includes a projection (72) protruding fromone side

of the opembngoaintdie val veiadj agent stBeninkhhambertise denrand egdgs dd nes
of the projection and the edge |ines of the opening are on the two or nore

pl anes. 5. FRePgalngdedeypdécf1s, 19) according to one of claims 1 to 4,
wherein: the val ve _jincludes a base &]O) adj acent the valve seat, and a

val ve sidewal | (7155 £ OnfEn SEFGTEr 35T iPIRGSE ofT the Hdvegward an

i nk chanbeg, t r 0l N evisce ends .al ut.er _periphery
of o val ve "o denal 1" andl a7 dndr o Bt SR BF el e deor-e” (BDy at
an out ér pecopleryhafibéhe vad verHa smalel eenthas aqkengbth @int hes valave
seat (46a). 6. The valve device (18, 19) according to one of <clains 2 to
5, wher ei ns®hel8%pport (46) includes: an inner peripheral wall and an outer

peri pheral wall I%cate%}outside t he i nner er%PheraI wal |, . ,
CCording to an exemp ar@ aspect of the invention,

rigidity of the side wall of the second chamber side and in
2*) the vicinity of the ink supply port can be improved, 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
improved. Furthermore, the valve 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,
J 20 a degree of deterioration can be suppressed, and even if the
inside is 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 in
25 conjunction with the exemplary embodiments and examples
outlined above, various alternatives, modifications,
variations, improvements and/or substantial equivalents,

whether known or that are or may be presently unforeseen,



t he outer peripheral wall (33) is secured to an inner peripheral wall (35)
of the communi cation chanber, the inner peripheral wall seals an outer
surface of an extract conponent (12) when the extract conponent is |ocated
at the support (46), a part of the inner Eeripheral wal |l (35) is located a
predet erm ned di stance away fromthe oute 2peripheral wall (33), and the

i nner peripheral wall is elastically deformable with respect to the outer
peripheral wall. 7. The val ve device (18, 19) according to claim 6,

wherein the inner peripheral wall defines the opening of the support (46)
and a size of a part of the opening decreases toward an end adj acent the
val ve and/ AXMRSETE t3ePa¥eier per Epherahawahly def ilreessit herdipeningskofl t he

support and_a ,size._of a part of the opening increases toward an end
adj acent tgg J%#%e?r%' T%8095%&8g dvi de'q 187 R} 2 B c 6FPAGrEs tene Tofthe

clains 2 tanfentherei n {he valve higébggg? a%U%pnuggégggégj:%%LSQF%SQ)

that is adjacent the valve seat (46a). The val ve gto
one of claiddustrat8venhenetn itihei wingi Ng demiieaid nehHAgssa Wy P] 86t ilihd 37)

that engages the valve (32) and obstructs relative notion of the valve in
a radial dif8BPREN dgRALEA NEhéreim thise smriesipi evel suppor tof 468)e iisifearteth f rom

bber - i | ast i terial. 10. An ink cartridge (1), i si ng:
Cont ai nor GAFTSCPRE: SHOT HE ERAAGET SE16R SN b ‘ComMIH 1N GEBor 30).

bot h Cha”bEé§e£16de3Qloped alternatives, modifications, variations,
improvements and/or substantial equivalents.

Industrial Applicability

10 The ink cartridge of the present invention are

widely used for home and office uses.



contained inside the container wall (la) and divided from each other by a
partition wall (lc), the comunication chanber (30) being capabl e of
comunicating with the ink chanber (16); the val ve device (18) according
to one of clainms 1-9, wherein the support (46) and the valve (32) are

di sposed w thin the comunication chanber (30). 11. The ink cartridge (1)
according to claim 10, wherein the valveé (32) is novable in conjunction
with a noveadsmt: of an extract conponent (12) that is disposed wthin the
communi cati on chanber (30) and that contacts the valve when the

pr edet er m ned forc ed.to % 12. . The_ i nk cartrldge (1)
according to cIa|n1 ﬁV%eé%th?hiygélg rs%Ba%%FegaFF gﬁé val ve seat
(46a) wheﬁ”@ﬂﬁ#%%ﬂScartrldge is attached to an inkjet recording device

and t he extracta cwipenefii2)rivgtecis fowca ket hendt he i nkjet recordi ng device
(2) or the val v 3Dortl3iadihechdk cartinasge (1) according to claimi12,
wherein the extragch co n 2) 0 t j ects fron1

t he inkjet r ecor q%aggggg %%é Wi§#f5£|$¢%#ﬂﬂﬁn§$£ Qgﬁosgﬁga% fIOM/from

the ink c f6)hd’21 ¥ o ﬁ% %%I?%m?ﬂ%ﬁﬁé%mﬁﬁéﬁytﬁ8n§§ﬁ e
separatesHﬂﬂﬁﬁoniuwhﬁﬂqmﬁsﬂﬁﬁ (Abeg . saat 3headmkceatttpdgée(Yﬁla@céﬁding
to one of = Fuerd bedPHSry WhLTEhd cb;b@n;sm@pou | nghgdes a seal ing device
that seals anaqluwsgﬁirg%meéeen% e 3%@;{% 5 SEPBANEAL YReD. Lba:

a

1 1 1 1 1 1
cartridge (PP accdisiHFTE ﬁ?ngJrﬁV\éll BN Elaps totasa lecGdds

seal i ng déficénHarg the valve (32) toward the valve seat (46a) ,
wherein the valve (32) separates from the valve seat (46a)
when a predetermined force is applied to the wvalve (32),
characterized in that the support (46) and the urging
device (46b) are formed as a one-piece member.

2. The valve device (18, 19) according to claim 1,
wherein the valve (32) includes a sealing member that
projects from the valve seat (46a) to a side opposite the
urging device (46b) and/or

wherein when an extract component (12) projects from an
inkjet recording device (2} and contacts the valve, a path
is formed so that ink can flow from an ink chamber (16) into
the extract component and/or

wherein the valve (32) includes an opening (38} between
a portion of the wvalve (32) that contacts the valve seat
(46a) and a portion of the valve (32) that contacts the
urging device {(46b).

3. The valve device (18, 19) according to ciaim 2,
wherein the opening (38) of the valve ig non-circular and/or

wherein: the valve (32) includes a base (70) adjacent
the valve seat (46a) and a valve sidewall (71) that extends
from an outer periphery of the base (70) toward the ink
chamber (16), and an opening (38) of the wvalve (32) is
formed at the base (70) and the valve sidewall (71) and/ox

wherein individual edge lines define the opening of the
valve and are on two or more planes inclined with
respect to each other.



gui des the extract conponent so that the extract conponent contacts the
valve and forns a path so that ink can flow fromthe ink chanber and into
t he extract conponent and/or wherein the valve (32) includes at |east one
opening (38) so that ink can flow froma top of the valve to a bottom of
t he val ve when the predetermned force is applied to the valve. 16. The
ink cartridge (1) according to claim 15, Therein the opening of the valve
is non-circular and/or wherein: the valve (32) includes a base (70)

adj acent the val ve ggat{#6a)gapd-a v@byemdgxe@b&dﬁﬁé) tbhat zext ends  from

an outer i Y, a 70 oward_the ink, .cha K he
openi ng (g'%élg%]ﬁ h%k?%/a#%:gv%)ﬁ?zfsl%%{}%e&%sa? Pﬁ83e§5%§ (%?)a%%%cﬁéﬁggﬁ e
si dewal | (FA9™ £7F oF L9he? Bi RO nelP SR abdl CEdEBel VRé¥edafY AEeThe tBFeAPiy of
the val veclantbear es ofe t vendredpe el phanesfi hbki pedjwacthonegpdctheoedgsch

other. 17.1ikhés idkK ek tepagend ldracenr ¢hageie @IrainaréG?laW@gr.ei n the valve
i ncludes a projection (72) protruding from one side of the opening of the

val ve adj acent the jnk chanber side,_ and eg\ge Iiggs of the gro' ection and
the edge |ines of tHe BherF iyt %t e oh! fhel Pho?6FORBrBIpFangES 8. The ink
cartri dge (1Bing cortd? iy t'hereildf clains 10 to 17, wherein: the valve (32)
includes a baseHerGlaladi aneitudde v dbase seal 4dHarenandha valve sedeval |
(71) extends Ty QAR WS wa PET | PIET ¥ OEnkberPaReahovardrt Be i phecharter,
and the urgin devi ce e&<tends al Qng an out er. Qﬁrlghenx of."t he vazl ¥e
si dewal | & /%Pse toward an Ink C ber, and e Grging device (46b)

extends along an outer periphery of the valve sidewall

and/or

wherein a width of the urging device (46b} at an cuter
periphery of the valve ig smaller than a length of the valve

seat (46a).

6. The valve device (18, 19) according to one of
claims 2 to 5, wherein the support (46) includes:

an inner peripheral wall and an outer peripheral wall
located outside the inner peripheral wall,

the outer peripheral wall {33) is secured to an inner
peripheral wall (35) of the communication chamber,

the inner peripheral wall seals an outer surface of an
extract component (12) when the extract component is located
at the support (46),

a part of the inner peripheral wall (35) is located a
predetermined digtance away from the outer peripheral wall
(33), and the inner peripheral wall is elastically
deformable with respect to the outer peripheral wall.

7. The valve device (18, 19) according to claim 6,
wherein the inner peripheral wall defines the opening cf the
support (46} and a size of a part of the opening decreases
toward an end adjacent the valve and/or

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.

8. The valve device (18, 19) according to one of
claims 2 to 7, wherein the valve (32) includes an annular
projection (39) that is adjacent the valve seat (46a).



wherein when a predetermned force is applied to the valve, a path is
created between the ink chanber and an area outside the ink cartridge
and/ or wherein a width of the urging device (46b) at an outer periphery of
the valve is smaller than a length of the valve seat (46a). 77 19. The
ink cartridge (1) according to one of clains 11 to 18, wherein the support
i ncludes: an inner peripheral wall (35) an@ an outer peripheral wall (33)
| ocat ed outside the inner peripheral wall (35), the outer peripheral wall

is secured to af '“ﬂ% @@H@h&@@iceM@u:oeélhaetgow@nb@a@mm@,hqm@r g the
i nner peripheral

mg% 0 g d %1 nag§7§ onent (12)
when the extract %ﬁ%ﬁ%ﬁ?gl Y%%%téﬁ P ?ﬁe sHﬁEBFF g t ®he i nner
peri pher alSREAICS st b al p? bdeber PRBEUCHPSTS é§lé[ﬁ/a§7‘01t|3~@ﬁﬁ Pﬁe‘%’@t er
peri pher alvalatd ,iram téhdiahndirepeiophendf/owal | (35) is elastically

def or mabl e Wi t lyHeBsPRCt hd Lrd kLT sRgpbBherak) wakl r63dkd 28omThe 1Nk

cartrldge]&ﬁhFﬁgqggg%ln ég?ﬁéq££%&$%e Suereln the i nner peripheral wall

(35) defines pport (46) and a size of a part of
the opening (41) decreases toward an end adjacent the valve (32), or
wherei n the innédr. patipheredrwaldagg 36)) defompsishag:openi ng (41) of the
support and a 9 zerafaindranda 0f (h@ openi ng i ncreases toward an end

adj acent the valye (i83ha n&%% T, rtrldge (1) according to one of

claims 10 to 20, mhereln t L i hcl udes ah aﬁnular ﬁroh§§t|on

that is adjaceﬁi‘??ﬁ@%ﬁﬂQﬁ§%§§htqt H or Vﬁ%?e? af %rﬁré? 9 ice

(46b) |ndq9ﬁ§ﬁkpqﬁ(ﬂ3§ﬂdqnﬁhe container wall (la) and divided from
each other by a partition wall (lc), the communication

chamber (30) being capable of communicating with the ink
chamber (16} ;

the valve device (18) according to one of claims 1-9,
wherein the support {(46) and the valve {(32) are disposed
within the communication chamber (30).

11. The ink cartridge (1) according to claim 10,
wherein the valve (32) is movable in conjunction with a
movement of an extract component (12) that is disposed
within the communication chamber (30) and that contacts the
valve when the predetermined force is applied to the valve.

12. The ink cartridge (1) according to claim 1%,
wherein the valve separates from the valve seat (46a) when
. the ink cartridge is attached to an inkjet recording device
and the extract component projects from either the inkjet
recording device (2) or the valve (32).

13. The ink cartridge (1) according to claim 12,
wherein the extract component (12) is a hollow member that
projects from the inkjet recording device and a path is
formed so that ink can flow from the ink chamber (16) and
into the hollow member when the valve (32) separates from
the valve seat {(46a).

14, The ink cartridge (1) according to one of claims 11
to 13, wherein the support includes a sealing device that
seals an outer circumference of the extract component when
the extract component ig in contact with the valve (32).



(37) that engages the valve and obstructs relative notion of the valve in
a radial direction and/or wherein: the support (46) includes an attachnent
part that projects outward in a radial direction, the conmmrunication
chanber includes a housing with a stepped surface, and the stepped surface
mai ntains a position of support relative to the comruni cati on chanber when
the attachment part is inserted in the holfsing. 22. The ink cartridge (1)
according to one of clainms 10 to 21, further conprising: an air

comuni cati on chanb@fe (80) ddatyisgLapapl gc0b,qeogMUpI €aLiRY1W th the ink
chanber (1@%' a,seQQnd val ve (éﬁ%) hatllﬁ novabl e7 .a Sﬁcond S gggrt (46)
disposed\ﬁr?ﬁ?%Qrﬁa%n?up%%ﬁ%u at Ton ¢ gﬁbgrsfg6}?gt SV%SSOE upport

i ncl udi ng P9 SRVMKVE Ve cwaropanh) SanbBhatseBendxbpeRin§OBRPHEMRg 78 a
bott om of ddressconthey atakeratami Hppnexanpiehysoehhaal inporanofilowher ei n
the secondra wehsSepix i shath@ceat fntbernseeRpda¥al ¥8mpbnaftodhel or

periphery of "t Ne. SR80 PRNIL (A R, SRCONS A of D9, PeXLEeo(4Rb) T hat

extends fromthe ‘second valve s dévice dire

roi ng
cont act i ng e eddHF VAN €3t 109 FiPThR SeRoRé gﬁPvgalf’S\AéPdat he second
val ve seathotttver eifh thwe wecondvivert vieh¢ 3yedeparairsdf foncehésseppadedval ve
seat when ta pitedeterva ned force is applied to the second valve and the
second support (46) and the second urging device (46b) are forned as a

one-pi ece member. 73, The 1K Carddd agp, (1 agqording Lo one,gf claims 10

wherein the opening of the valve is non-circular and/ox

wherein: the valve (32) includes a base (70) adjacent
the valve seat (46a) and a valve sidewall (71) that extends
from an outer periphery of the base (70) toward the ink
chamber (16), and

the opening (38) of the valve (32) is formed at the
base (70) and the valve sidewall (71) and/orx

wherein individual edge lines define the opening of the
valve and are on two or more planes inclined with respect to
each other.

17. The ink cartridge (1) according to claim 16,
wherein the valve includes a projection (72) protruding from
one side of the opening of the wvalve adjacent the ink
chamber side, and edge lines of the projection and the edge
lines of the opening are on the two or more planes.

18. The ink cartridge (1) according to one of claims 10
to 17, wherein:

the valve (32) includeg a base (70) adjacent the valve
seat (46a), and a valve sidewall (71) extends from an outer
periphery of the base toward the ink chamber, and the urging
device extends along an outer periphery of the valve
sidewall and/or

wherein when a predetermined force is applied to the
valve, a path is created between the ink chamber and an area
ocutside the ink cartridge and/or
wherein a width of the urging device (46b) at an outer
periphery of the valve is smaller than a length of the valve
seat (46a).



to 22, wherein the support (46) and the urging device (46b) are forned

froma rubberlike elastic material. 24. An inkjet recording apparatus (2),

conprising: an ink cartridge (1) according to claim 10; a nounting part

(3) that is arranged to mount the ink cartridge (1); and a recording

device (7) that receives ink fromthe ink cartridge (1) and records an

i mage on a recording medium (6). 25. A nmethod of supplying ink froman ink

cartridge (1) according to one of clains 10-23, the nmethod conpri sing:
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wall (33) located outside the inner peripheral wall (35),

the outer peripheral wall is secured to an inner peripheral
wall of the communication chamber, the inner peripheral wall
seals an outer surface of the extract component (12) when
the extract component is located at the support, a part of
the inner peripheral wall is located a predetermined
distance away from the outer peripheral wall, and the inner
peripheral wall (35) is elagtically deformable with respect
to the outer peripheral wall (33).

20. The ink cartridge (1) according to claim 19,
wherein the inner peripheral wall (35) defines the opening
(41} of the support {(46) and a size of a part of the opening
(41) decreases toward an end adjacent the valve (32), or

wherein the inner peripheral wall (35) defines the
opening (41} of the support and a size of a part of the
opening increases toward an end adjacent the valve (32).

21. The ink cartridge (1) according to one of claims 10
to 20, wherein the wvalve (32) includes an annular projection
that is adjacent the valve sgeat (46a) and/or

wherein the urging device (46b) includes a projection
(37} that engages the wvalve and obstructg relative motion of
the valve in a radial direction and/or

wherein: the support (46) includes an attachment part
that projects ocutward in a radial direction, the
communication chamber includes a housing with a stepped
surface, and the stepped surface maintains a position of
support relative to the communication chamber when the
attachment part is inserted in the housing.

22. The ink cartridge (1) according to one of claims 10
to 21, further comprising:

an air communication chamber (50) that is capable of
communicating with the ink chamber (16);

a second valve (19) that is movable;

a second support (46) disposed within the air
communication chamber (50), the second suppert including 20
a second valve seat (46a) and a second opening exposing
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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
a second urging device (46b) that extends from 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 (32) separates from the second
valve seat when a predetermined force is applied to the
second valve and the second support {46} and the second
urging device (46b) are formed as a one-piece member.

23. The ink cartridge (1) according to one of claims 10
to 22, wherein the support (46) and the urging device (46b)
are formed from a rubberlike elastic material.

24. An inkjet recording apparatus (2), comprising:

an ink cartridge (1) according to claim 10;

a mounting part (3) that is arranged to mount the ink
cartridge {1); and

a recording device (7) that receives ink from the ink
cartridge {1} and records an image on a recording medium (6).

25. A method of supplying ink from an ink cartridge (1)
according to one of claims 10-23, the method comprising:

moving an extract component (12) into contact with the
bottom of the wvalve (32); and

applying a predetermined force to the valve such that
the valve moves away from the valve geat (46a) and a top of
the urging member (46b) flexes outwardly relative to a
bottom of the urging member (46b).



