17 JUN 2004 Ink Cartridge for Ink Jet Recording Device BACKGRCUNq O THE
| NVENTI ON The present invention relates to an ink cartridge which 7£ﬂbam4es
ink at an appropriate negative pressure to a recording head which ejects
ink droplets in response.to print signals applied 5 thereto. The ink jet
recording device is usually constructed such that an ink j et recording
head for ejecting ink droplets in response to print signals is nounted on
a carriage which is reciprocatively noved in the width direction of a
recordi ng. sheet, and ink is 10 supplied froman ink tank, |ocated outside,
to the recording head. In the recording device of the small type, an ink
.st'orage contai ner :nEuEATEEIdae| fikr t 2mk, Jés Retaedaky ypadiashed to the
carriage to secure easy handling. In general, the ink storage container
contains a porous 5 nenber in order to prevent ink fromleaking out of the
recording head. The porous nmenber is inpregnated with ink, whereby the

ink is held by a capillary force. Inprovenent of print quality and printing
speed is demanded in the market. Thus, there is a tendency that the nunber
of 20 nozzle openings of BASKEBOUNBi A REBJINYENDTONased, and an anount of
I nk consuned p, unit tine.is increased. To neet this tendency, it is
necessary to iﬁ%?e8§8sﬁﬁé ARBERLIPNIYeIBle20Dd an ink cartridge which

Supplies ink at an appropriate negative pressure to a recording

headwhichejectsinkdropletsinresponsetoprintsignalsapplied
5 thereto.

The ink jet recording device is usually constructed such
thaténinkjet:ecordingheadforejectinginkdrcpletsinresponse
to print sign;ls is mounted on a carriage which.is reciprocatively
moved in the width direction of a recording sheet, and ink is

10 supplied from an ink tank, located outside, to the recording
head. 1In the recording device of the small type, an ink storage
container, such as an ink tank, -is detachably attached to the
carriage to secure easy handling.

In general, the ink storage container contains a porous

+2  member in order to prevent ink from leaking cut of the recording
head. The porous member is impregnated with ink, whereby the
ink is held by a capillary force.

Improvement of print quality and printing speed is demanded
in the market. Thus, there is a tendency that the number of

%p neozzle openings of the recording head is increased, and an amount
of ink consumed per unit time is increased.

To meet this tendency, it is necessary to increase the amount




ink stored in the ink storage container. As a result, the vol une oﬁ7tnm 2004
porous nenber is increased. However, in view of holding ink by the
capillary force of the porous nenber, a height, or a water head, is
limted in increase, and consequently, the, 5-. bottom area need to be

i ncreased. This results -in the increase of the carriage size, and thus
the recording device. There is an approach in which the ink hol di ng
capability is increased byusing a porous nmenber small in averagepore

di aneter. However, this approach increases fluid resistance against the 10

“ink flow,cC ing diffi.culty not only in stably supplying ink
cotresponafngﬁ3 Fgofﬁg &ﬁo&h@ &ﬂ% ﬁ$°5@ﬁ§uﬁ€@t§ﬁﬁeﬁhe'Xﬁeéorﬁﬁﬁét:héhﬂ,
but . al so Lnlrelia?lﬁ s%g I¥in to the recording head, ink in a region
di stanced Prafranti hites g"p ¥s eI S 1PELERS LA -t hHPYRVEDnti dEW ®Lt he

i nk cont gy ] 0 ned ., | etely 15 d left therein as-waste ink
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di scl osed_.j.n.JP- A-8-.174860, that.an,ink .storage chanper is |located in the
upper par?,f An¢ gé%o}r}%r% fyiiligjggjd@%r?ﬂ} AELEETF AR FPS SR eIV dEd e
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storage chanber is located inh the upper part. Therefore,
isincreasedbyusingaporousmember smallinaverageporediameter.
However, this approach increases fluid resistance against the
10 " ink flow, causing difficulty not only in stably supplying ink
correspondingly to the amount of ink consumed by the recording
head, but.alsec in reliably supplying, to the.recording head, -
ink in a region distanced from an ink supply port.. As a result,
the'ink contained in the ink container is not consumed completely
15 and left therein as waste ink.

Tosolvetheproblem, suchaninkstorage container isproposed,
as disclosed in JP-A-8-174860, that an ink storage chamber is
located in the upper part, and a normally closed membrane.(film)
valve is provided between the ink storage chamber and the ink

20 supply port so that the valve is opened by a negative pressure
caused with the ink consumption by the xecording head.

Since the membrane valve can prevent the leakage of ink,

the amount of stored ink can be increased. However, a pressure

corxresponding to the ink amount acts on the membrane valve since

25 the ink storage chamber is located in the upper part. Therefore,



17 JUN 2004 to increase the amount of the stored ink w thout increaﬁtgﬁqggf
bottom area, the negative pressure for opening the nenbrane val ve

increased. As a result, the print quality is degraded at a tine point that
the remaining ink amount is small, that 5- is, the water head pressure of
the ink is decreased below a predetermned level. On the other hand, if
the print quality nust be ensured, the remaining ink anmount is increased.
Further, if printing is continued while disregarding the print quality in
order to decrease the waste ink, an excess negative 10 pressure required
to open the nenbrane valve acts on the recording head to destroy the

meni scuse§° f‘nFﬁgaﬁﬁzEF‘lésa%?mﬁ%é’fr &86r aragedniak Witk inareasiing ithe
inpossiblg. %UNNARY O _THE | NVENTI ON The present invention was made in view
of the abBYETRBrEEE21FHG PE&%%%@@S% BAT shjesdm oEhe e eayemvalve

I nvention_is tg pr.ovi de ﬁn '&% cartridge,. which. can reduce a water head
pressure BRSEnRE ABEFRESS rﬁn%ﬁﬁ?kﬁﬂ\R?QJQW$§ta§U§%&¢W'é§ g68¥rEEd

wi t hout igcreasing_the b%hﬁ m a of .a.container storing ink, A further
advant age® g ﬁémﬁrggéﬁF i gnF%SnrﬁgaPBlBEo6P eam?HnEananééﬂteréé
whi ch t I I Kk t t t hout
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Further, if printing is continued while disregarding the

print gquality in order to decrease the waste ink, an excess negative

10 pPressure required to open the membrane valve acts on the recording

head to deétroy the meniscuses at the nozzles of the recording
head, making. the printing impcssible.

SUMMARY OF THE INVENTION

The present invention was made in view of the above-noted -
15 circumstances,andanobjectofthepresentinvehtionistopmovide
" an ink.cartridge, which -can reduce a water head pressure of ink
acting on a membrane valve to be as small as possible without
increasing the bottom area of a container storing ink. .
A further advantage of the present invention is to provide
20 an ink cartridge, which can increase the effectively usable ink
storage amount without degrading the print quality.
Still another advantage of thepresent inventionistoprovide
ink cartridges, which can be mainly constructed using common
parts to thereby readily change an ink storage amount.

25 . The present inventionprovides, for example, an ink cartridge



3 17 JUN 2004 for an ink jet recording device having a recording head,
conprising- a container including: a |ower section ink chanber; an uppiéh 2004
section ink chanber; an ink supply port for supplying ink to the recording
head; an ink suction passage connecting the |ower. 5 section ink chanber to
t he upper section ink chanber; an ink flow passage connecting the upper
section ink chanber to the 1ink supply port; and an air comuni cation
portion comruni cating the |ower section ink chanber with the atnosphere;
and a negative pressure generatingnmechani smstored in the container, and
di sposed _10_in the ink flow passage, for exanple, mdway of same. Ink is
sucked upfPF&RHE] BOIACLEATIFRY HKE bA%ABER X4 Rdeng hppdr comprilsd rignk

chanber, and then supp%%ﬁd-via t he_negative _pressure_generating nmechani sm

to phe_re%oFaPﬁ81ﬁ8§d? SPéPGfe? LPHErs SEESEPRI énko CheBREE i pPEs $BPET
Pk amounenptRiintPRe ShARCEEar PFr 403 PREBLYBPAEI SR EwFERERAR CorBior on.
patent -aporFcat T sRkBE Berbhataa ot SRt P nt Sat G B0 de LobE
2000, 3203485 sy e 2000800005 SULABEROES (L pdsoon fencyery ©
17,2001); r20Q01p34934e CELhEHtOReMEKel8pP00 )k ection ink chamber.to the
. -ink supply port; and an air communication portion communicating .
the lower section ink chamber with the atmosphere:; and a negative
pressuregeneratingmechanismstoredinthe container, anddisposed
10 in the ink flow passage, for example, midway of same.
-.Ink is sucked up from the lower section ink chamber to the
upper section ink chamber, and then supplied-'via the'negati§e
" . pressure generating mechanism to the recording head., Thereforeé,
it ispossibletoreduce pressure variationapplied to the negative - -
15 pressure generating mechanism due to ink amount within the ink
-cartridge in assoclation with ink consumption.
Thepresentdisclosurerelatestothesubjectmattercontainéd
in Japanese patent application Nos.:
2000~-321207 ({filed on October 20, 2000);
20 2000-320319 (filed on October 20, 2000);
2001-033075 (filed on February 2, 2001):
2001-147418 (filed on May 17, 2001}
2001-148286 {(filed on May 17, 2001);
2001-149315% (filed on May 18, 2001).
25 2001-149787 (filed on May 18, 2001});



252001- 149787 (filed on May 18,2001) ; 17 JUN 2004 2001-220340 (filed on
Jul'y 19, 2001);. 2001-148297 (filed on May 17, 2001); 2001- 033074 1(fJUNe@0
on February 9, 2001); and 2001-316455 (filed on Cctober 15j 2001), 5 which
are expressly incorporated herein by reference in their entireties. BRI EF
DESCRI PTI ON OF THE DRAW NGS Fi gs. 1A and 1B are perspective views show ng
front and rear surface structures of an ink cartridge which constitutes
10 one exenpl ary enbodi nent of the present invention. Figs. 2A and 2B are
perspective views. showng the ink cartridge of Fig, 2 in a state that
side surface form ng nmenbers for sealing the ink cartridge are renoved.
Fig. 3 is a perffEctda34h eifidieshiary A lottSom290ddct ure 15 of the ink
cartridge of Fig. |I. Figs. 4A and 4B are an upper surface view and an

el evational ¥ Tlﬂz%s%d\ﬁ%da@hil‘?abbéﬁwﬁioééﬂi-‘on passage in the ink
cartridge of E%ﬁ{ éf FiPs. SA and 5B show a val ve nenber and a spring for
constructing WO3RGT 4 Ifhlmdc s Siebraesdg @ oR081d; 2ndrigs. 6A and 6B
are sectional vy i ng exanple of a _differential pressure valve
whi ch consti tué@?@ﬁ&éﬁq Jﬂﬁ#@@% OCtOBREr dtirng Of8ehani sm Figs. 7Ais a
partl%lly cut %Eﬁ%ﬂa%S&?%%%Eé@%f?‘?ﬁéﬂ?ﬂgﬁg%ed herein by. reference in

their entireties.

BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1A and 1B are perspective views showing front and
rear surface structures of an ink cartridge which constitutes

i0 one exemplary embodiment of the present invention.

Figs. 238 and 2B areperspective views showingthe inkcartridge
.0of Fig. 1 in a state that side surface forming members for sealing
the. ink cartridge are removed.

Fig. 3 is a perspective view showing a bottom structure

15 of the ink cartridge of Fig. 1.
. Figs. 4A and 4B are an upper surface view and an elevational
view for showing an air con&nunication passage in the ink cartridge
of Fig. 1.
Figs. 5Aand 5B showavalvemember anda spring for constructing
20 the air communication passage of Fig. 4.

Figs. 6A and 6B are sectional views showing an example of
adifferentialpressurevalvewhichconstitutesanegativepressure
generating mechanism.

Figs. 7};1; is a partially cut-away, perspective view showing

25 an example of a cartridge holder suitable for the ink cartridge



25 an exanple of a cartridge holder suitable for the ink cartridge 5 17 JUN
2004 of Fig. 1, and Fig. 7B is a perspective view showng a state 1?“9*2%?9
ink cartridge is mounted to the holder. Fig. 8 shows a position of "the

val ve nenber in a state that .the ink cartridge of Fig. 1 is nmounted to a
recordi ng device- 5 and opened to the atnosphere. Fig. 9 is an el evational
view mai nly showing an ink flow passage, provided in a filter chanber

side in. the ink cartridge. of Fig. 1. Fig. 10 is a perspective view
showi ng a nodification directed 10 to but not limted to the ink cartridge

of the fir§IEenbo I ment . .Flg% 11A and 11B are perspective view show ng
other no8if Fédti dns 2% ddFed Bo Iud RETSPEGRHYE (Vd hSHonGart Stade.  of

the first odi nent ., in whi.ch capacity of the ink_ cartridge is changed.
15 Figs. ¥§n%a% ©128 aF@I§€F§§@CP%v@°V%§ﬁ§ §ﬁbﬁ$ﬁgh§H4§%be?nal appea?ance
of an ink cartrci.dge | ch_consti.tutes econ enmbodi nent of the present
i nvent : on. Fi g.%ll%g Psslo‘f)%rasﬁgéltli%\gé’nv?gﬁs}é%&ﬁ Y§ AR I nedt it &ﬁ?@t re

f t ai net f.the i tridge of Fig .12. 20 Fig. 14 js._
per apecti VRVRY SREREAGSE 56t EOR S 1 ScBS R F Ut @ SECPREIENEAVIGE body

of thg inénﬁaﬁﬁéhqg¢t%ft%%gatﬁ%spﬁgge.15 IS an elgvatiqnaL view/shomﬁng t he
opened si de

Fig. 9 is an elevational view mainly showing an ink flow

. passage provided in a filter chamber side in.the ink cartridge.
of Fig. 1.

Fig. 10is a perspective view showing amodification directed

10 to but not limited to the ink cartridge of the first embodiment.

Figs. 11A and 11B.are perspective view showing other
".modifications directed to but not limited: to the ink cartridge.
of the first embodiment, in which capacity of the ink cartridge
is changed.

15 Figs. 12A and 12B are perspective views showing-an external
appearance of an ink cartridge which constitutes 'a second
embodiment of the present invention.

Fig. 13 1s aperspective view showing an opened side structure
of a container body of the ink cartridge of Fig. 12.

20 Fig. 14 is a perspective view showing a bottom surface
structure of the container body of the ink cartridge of Fig.
12.

Fig. 15 is an elevational view showing the opened side

structure of the container body of the ink cartridge of Fig.

25 12.




structure of the container body of the ink cartridge of Fig. 25 12. 6 17
JUN 2004 Fig . -15 is an el evational view show ng a surface side St { YqHNDEL
of 'the container body of the ink cartridge of Fig. 12. Fig. 17 is an

enl arged sectional view showing a structure of a differential pressure

val ve storage chanber. 5 Fig. 18 is an enlarged sectional view show ng a
structure of a valve-chanber for comrunication with the atnosphere. Figs.
191 to 19V. are schematic views for showi ng change in ink anount of the ink
cartridge. Figs. 20A and 20B are perspective views show ng an 10

i dentification Iocﬁ .Figs.. 21A and 21B are sectional views

showi ng- nodi fi ¢atd o §lsfag'r31%}ﬁa%?<nﬂ BWRP ESCH S I B BRAT AR 1ER SAFAIC TS ch
are directed;, to but .not lLimted tq the.ink cartridge of the second

enbodi rren?.% &P&sc%% fﬁgyaroef ﬁg?esr}é‘é‘t P WR R Sokildy 4% -external 15
appear ance of rfa nd_reverse si,des of an.ink cartridge, which
constitutes a t%H‘i r’dﬁgnggdf’ﬂeﬁfliﬁagd SSACiongl BueW ShOWHHY 2 $tINCEYSEr

surface vhee AL A, MU AUl ats pew ond o side
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of a valve_chamber for communication with the atmosphere. -

Figs. 18I to 19V are schematic views for showing change
in ink amount of the ink cartridgez

Figs. 20A and 20B are perspective views showing an

10 identification block.

Figs.:21A and 21B are sectional views showing-modificatiens
.for an ink flow passage.zand an ink chamber, .which are directed.
to but not limited to the ink cartridge of the second embodiment.

Figs. 22a and 22B are perspective views:.showing an external

15 appearance of surface and reverse sides of an ink cartridge,
which constitutes a third embodiment...

Figs. 23A, 23B, 23C and 23D are an upper surface view, an
elevational view, a bottom surface view and a side surface view
of the ink cartridge.

20 Fig. 24 is a sectional view showing an example of a carriage
to which an ink cartridge is to be mounted.

Figs. 25A and 25B show a process for mounting an ink cartridge
ento the carriage.

Figs. 26A and 26B are perspective views showing opened side

25 andsurfacesidestructuresofacontainerbodyoftheinkcartridge,



onto the carriage. Figs. 26A and 26B are perspective views show ng opened
side 25 andsurf ace side structures of a container body of the iqw_wNZML
cartridge, 7 17 JUN 2004 which constitutes the third enbodi ment of the
present invention. Fig. 27 is a perspective view show ng a bottom surface
structure of the container body of the ink cartridge-of Fig. 26 as viewed
fromthe opened surface side. 5. Fig. 28 is an el evational view show ng
the opened surface structure of the container -body of the ink
cartridge-of Flg. 26. Fig. 29 is an expl oded, perspective view show ng the
ink cartridge of Fig. 26. 10 Fig. 30 is an exploded, perspective view
showi ng t W&iigik copattitidgs the Rilg.r Pembbiddme8t 65 tare preacgedi Sestt 0nal
view showing a structure in the vicinity of a differential pressure valve.
storage chanberFidgi gd7 B2/MR ek 3R taree sebdw stadwinewr Bondig Suyed se
closed 15 state and a valve open state in an air communication valve
storage GHEWHUT Figh. tIssAeme B8 dredyn plridpecinvecan tewi dywl <& biitd .om
surface view of an exanple of an identification block. Figs. 34A and 34B
are persp& idfe WieWedhovamghe |apered apacfase 20de ype ink cartridge, which
is a nodification directed to but not limted to the ink cartridge of the
t hi rd ®=nbodi merfiid arkd Risgan elevational view showing the opened surface
structure.of the container body of the .ink cartridge of Fig.
26.
Fig. 29 is an exploded, perspective view showing the ink
cartridge of Fig. 26.
10 Fig. 30 is an exploded, perspective view showing the ink
cartridge.of Fig. 26.. .-
© Fig. 31-is an enlarged sectional view showing a structure:
in the vicinity of a differential pressure valve storage chamber.
Figs. 32A and 32B are sectional view showing a valve cleosed
15 state and a valve open state in an air communication valve storage
- chamber.
Figs. 33A and 33B are a perspective view and a bottom surface
view of an example of an ildentification block.-
Figs. 34Aand 34Bareperspectiveviewshowinga large capacity
20 type ink cartridge, which is a modification directed to but not
limited to the ink cartridge of the third embodiment, and Fig.
34Cisabottomsurfaceviewof thelargecapacitytypeinkcartridge.
Fig. 35 is a perspective view showing a bottom surface
structure of a container body of the large capacity type ink

25 cartridge of Fig. 34 as viewed from an opened surface side.



3 4Cis a bottomsurface view of the |arge capacity type ink cartridge.
Fig. 35 is a perspective view show ng a bottom surface structure 0f7§UNZWﬁ
contai ner body of the large capacity type ink 25 cartridge of Fig. 34 as
viewed from an opened surface side. 17 JUN 2004 Fig. 36 is a perspective
view showi ng a surface side structure of the container body of the |arge
capacity type ink cartridge of Fig. 34. Fig. 37 is an el evational view
showi ng an opened surface 5 side structure of the container body of the

| arge capacity type ink cartridge of Fig. 34. Fig. 38 is an expl oded

per spective vi showi.ng the large. capacity type ink cartridge of Fig.,
34. Figs. 39A g\#g '3§§nl§?aeP§rBBFF€éVF9’l§ét%%Walllg ¢ B arrphge stousture
structure_gf Lnk _supply rt of the large capacity type _.ink cartridge
of Fro 390 5ha EoBsRU PR B el HOR: 1S CARARA b YRS G et Hieige
supply pogg.gﬁbg.Bﬁ.o I s an-el evational view show ng a structure of a

ody

cont ai ner of "a'smal | capacity type ink cartridge, which 15 is a

nodi fi cati on di:ect t.q but not li.mted to the ink cartridge .of the third
enbodi nent . . ﬁg.' ze?(i’ s 20 slvatioRat visw §ﬁ8\ﬁlﬁ‘§ ANs PPGORGr sustage

e ¢ BheleLEO0RE00E e IR LB EBendll b g gt o
enbodinengnkFEgrtﬁgdbg %fp%&%Qeg@[vg vi ew show ng another exanple of
Fig. 38 is an exploded perspective view showing the large-
- . capacity type ink cartridge of Fig. 34.
Figs. 39A and 39B are a partially sectional view showing
10 a structure of an ink supply port of the large capacity type
ink cartridge of Fig. 34, and a sectional view showing a structure-
around the i.nk- supply port.
Fig. 40 is an.elevational view showing a structure of z-
container body of a smzll capacity type ink cartridge, which
15 is amodification directed to but not limited to the ink cartridge
.0of the third embodiment.
Fig. 41 is an elevational view showing a structure of a
container of a large capacity type ink cartridge, which is a
modification directed to but not limited to the ink cartridge
20 of the third embodiment.
Fig. 42 is a perspective view showing another example of
a filter in an ink cartridge according to the present invention.

DESCRIPTION QOF THE PREFERRED EMBODIMENT

The present invention will be described in detail by way

25 of example with reference to preferred embodiments illustrated




afilter in an ink cartridge according to the present invention.

DESCRI PTI ON OF THE PREFERRED EMBCDI MENT The present invention wll be
described in detail by way 25 of exanple with reference to preferi&dUN 200
enbodi ments illustrated 9 17 JUN 2004 in the acconpanyi ng drawi ngs. First
Enbodi nent Figs. IA 1B, 2A and 2B show the front and rear structures of a
container body 1 formng an ink cartridge, which constitutes 5 a first
enbodi ment of the present invention. Fig.3 shows the.. bottom structure of
the container body 1. The interior of the container body 1'is vertically
di vi ded by, a wall 2, extendlng substantially horizontally, into a | ower
section reégi Fh&fF P APPES SEEMISWS-egion. In the | ower section region, a
first ink 10 c&gnber 3 se V|n as a |lower section ink chanber is formed in
a | owner sectlo upper section region, there are fornmed: a

differenti al ssur ora nber 4, serving, as -a negative
pressure gener é\ﬁ ﬁé‘ EM bhg freRE.and 4935 SLRAWES 5

a fllter ond serving as .an upper

section | B B s EeRd ﬁ?ﬁglﬂ% &p T GoE5 TS M Lbrass tge. 15
Chanber 5 5aFe kT CTELORBI o ] FBR PRESORhel NEg LLORr | F46 1 ob AR hE
subst ant I gldy ysﬁ@&f@ct@gl 0@M:hl EBRCLOLEKNESAy 2P, e Yol UE the |
+  container body 1 is vertically divided by a wall 2, extending
substantially horizontally, into a lower section region and an
upper section region. In the lower section region, a first ink
10 chamber 3 serving as a lower section ink chamber is formed in
- -a lower.section region. In the upper section region,: there are
- formed: a differential pressure valve storage chamber 4, serving
.asanegative pressure generatingmechanismto be described later;
a filter chamber 5 for storing a filter; and a second ink chamber
15- 8 serving as an upper section ink chamber and including first
and second ink storage portions 15 and 16.
The differential pressure valve storage chamber 4 and the
filter chamber 5 are partitioned one from the other by a wall
6 located at a substantially central portion in the thickness
20 direction of the container body 1. The wall 6 is formed with
a protruded valve seat 6a on the differential pressure valve
chamber (4) side, and with through-holes &b (see also Figs. €A

and 6B). A frame portion 10 is formed on the filter chamber

{5) side so as to fix a filter 18 thereto (see also Figs. 6A

25 and 6B).

_10._




a protruded val ve seat 6a on the differential pressure valve chanber (4)
side, and with through-holes 6b (see also Figs. 6A and 6B). A frane
portion 10 is' fornmed on the filter chanber (5) side so as to fixX TalUfilBer
18 thereto (see also Figs. 6A 25 and 6B). 17 JUN 2004 The upper and | ower
section chanbers are conmunicated with an upper section regi on opening 5a
of the filter chanber 5 via a circuitous flow passage (in nore detail, a
passage turning on and along a vertical plane) defined by vertically
extending 5 walls 11a, 11b and horizontally extendi ng-walls 11c, 1id
| ocated at one_side of the container body 1 (see Fig 9). The differenti al
pressure val ve ’gﬁﬁrléf&ée%ﬁ&r%épwﬂ}' EORRhEet cthamier 3 kg e heobghikelted. wbbh to
the filter _chanber 5, is communicated wth an ink suEgly port 14 via a
Bri

f1 ow passeife TP For Wt 1P B HPTs SREHOS Br 6k the fil akawhanbervia
That is, a part oftthe ﬁﬁ%er erighery of the differential pressure valve
storage cHamArCUHEPRS BhAHPRa%R8° vi 1P tRRE ¢ | Y0 phbs agePassagach weh Heg an

[ : t h- hol e .13 d i 3c, with i nk I
port 14, 0 ¥ L G % dasid ip &L 2280t ABALPAR B¥ ol aBb- bl 47 oHEC TSI and
16 arecl o - 0S| C ther with respect.1o_.the_differentia
pressﬁsre &ngl\%s gtﬂc%r’aggSc%’i%@%aﬁgﬁ@mﬁﬁeyﬁgFPQF“ C‘Pﬁ%]n%%rlléi’ ASIFI REppted
rai sed an I Lt b k. he first ink chanber- 3 are
tr appe_d' b%ttcﬁ:;e}}s%yﬁg%%rc?ﬁg%c i %%ﬂ%igég%?%gl p_L)Srefel oﬂﬁlsg 15‘£|ahd 16. 20 As -
shown in Figs. P28 ahedrdreAthal AAUNAlYvEXLEDNGE PP anber 4, connected

via the through-holes 6b to the filter chamber 5, is communicated
with an ink supply port 14 via a flow passage 13 formed to be

10 separated from the first ink chamber 3. That is, a part of the

-outenperipheryofthedifferentialp%essurevalvestoragechamber-
-1 4-is-communicated via the flow passage .13, including an:opening

13a, a through-holé i3b and an opening 13c, with the ink supply

port 14. The first-and second upper section ink storave portions

15 . 15 and 16 are located cpposite from each other with respect to
the differential pressure valve storage chamber 4 and the filter -
chamber 5. Air bubbles raised and conveyed along with ink from
the first ink chamber 3 are trapped by these upper- section ink
storage portions 15 and 16.

20 As shown in Figs. 2B and 3, a horizontally extending wall
20 is formed to be slightly distanced from the outer wall of
the container body 1, to thereby define an air chamber 21. The
air chamber 21 is communicated via a vertically extending
through-hole 25a of a cylindrical portion 25 with the first ink

25 chamber 3 (as shown in Fig. 4, a2 valve member described later




20 is fornmed to be slightly distanced fromthe outer wall of the container .
body 1, to thereby define an air chanber 21. The air chanber 21 isi?JUN 004
comuni cated via a vertically extendi ng through-hole 25a of a cyIindrlcaF
portion 25 with the first ink 25 chanber 3 (as shown in Fig. 4,.a valve
menber described later 17 JUN 2004 is installed wthin the through-hole 25a
of the cylindrical portion 25). The air chanber 21 is al so conmuni cat ed
with a recessed portion 23 (Fig. 2A) where an air perneable film24a (Fig.
2B) is provided. As shown in Fig. 2A, the recessed portion 23 is 5
comruni cat ed .vi a groove 23c wth a passage 100 to which one- end 22b of a
capillary :2%1F§tégﬁﬁ§éi3é'tﬂmﬁﬂée EQEP}JEEF?@E?E@' &f thermadneiritded portion
differenthgé pressure val ve storage chanber side surface of the container
body 1. The’bt het et hagathe lcas 1algoy copmmind cadmse ttidd 2o rresised
here. That is, the first

COMUN o214 90 P31 A7, 10, e gpened 10,40, Lhe aLospier o0 That oy e 1ot
2 the aispoigeebls, Gl My Rl the callay 22, el Lo e 9L s iy
per el e COTAPALLE PLOY Usthla. Che. Lo08RPL POLLLON 35 o bELCES. 1O
e oeves Pald 28 B DG % AL, DY AR e 9 e
o 5, o B VPl B8 LIRGLTEARLESLI LMD 0
-surface of the containerbodyl. The otherend?22aof the capillary
22 is connected to an air communication port 17 te be opened
10 to the atmosphere. That is, the first ink chamber 3 is connected
-viathecylindricalportion25, thealr chamber 21, theairpermeable.
. film. 24a, . the capillary 22, etc. to. the.air commuhication port
17. 1In addition, Fig. 2A . shows a state before the.air permeable -
film 24a is provided in the recessed portion 23, whereas Fig.
15 2B shows a state after the air permeable film 24z is provided
~.in the recessed portion 23.

The capillary 22 is formed by sealing a circuitous groove,
formed in the differential pressure valve. storage chamber side
surface of the contaziner body 1, with an air impermeable film

20 37 (Fig. 1A). The end 22a is connected to the air communication
port 17, and the opposite end 22b is communicated via the passage
100 and the groove 23c {connected to the passage 100 in the inside
of the container body) with a region defined between the air

permeable film 24a and an air impermeable film 24b. The air

25 permeable film24a is stretched over anmiddle stage of the recessed
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port 17, and the opposite end 22b is communi cated via the passage ]}QBN?MH
t he groove 23c (connected to the passage 100 in the inside of the
cont ai ner body) with a region defined between the air perneable film 24a
and an air inperneable film 24b. The air 25 perneable film 24a is stretched
over a mddle stage of the recessed 17 JUN 2004 portion 23 formed in the
contai ner body 1. More specifically, as shown in Fig. 4A, a film support
menber 23a is formed at the mddle stage of the recessed portion 23, and
the air perneable film24a is bonded to the filmsupport nenber 23a.
Further,, 5 .,the ajir_inperneable film24b is bonded to an upper surface
peri phery POF3 Gt dhdormgcedSedhgorenéainer( Prgy 24A) Marg remecifecalihteri or
of the recessed, portion 23 is separated fromthe atnosphere. The air
chanber 274 SPCKAR Eafedihi th THE SUEPOTS METBRETBAR L3 SotmeRet the

cylindrical. rti n_250&h % Is located to _be substantially 10 opposite ﬁo
the ink s%ﬁﬁ\l%@ep&?ftagﬁ. A% Spéﬁi‘:ﬁésgé PSTFoBA gg, ool - 10y IR idvg el e
et or mabi &2 181 7 St mEBIE o e SF LU Rrdihr § el & 0% VELFEPRERDer 27
upvar &1 y S B 4TRSS rAfI08 b 3R R e o R TE P et eimar Hiker .
advances. antn e Ten A R Bk ¢ 2 1y ey TeARCeT
o ALY LT g oA AT LS 308 B WP Sl e 27
comuni cation Wrdai P& hamber 21 is communicated with the £irst .ink chamber
3viathecylindrical portion25that is locatedtobe substantially
10 opposite to the ink supply port 14. An opening 28 is located
above the éylindrical portion 25 (see Fig. 4B), and the opening
28 is sealedﬁby.an.elastically deformable,. air impermezble film -
29.. AsshowninFig. B, avalvemember 27 issteredinthecylindrical
portion 25. The valve member 27 is urged upwardly by a plate
15 spring 26 to normally seal the first ink chaﬁber 3.
With this arrangement, an operation rod R of a2 recording
device, which advances when the ink cartridge 1 is mounted to
the recording device, elastically deforms the air impermeable
seal 29 to put the valve member 27 into a valve-open state, whereby
T 20 the first ink chamber 3 is brought into communication with the
air chamber 21.
As shown in Figs. 52 and 5B, the valve member 27 includes
a slider 27a for penetrating through the cylindrical portion

25, and 2 valve 27b formed of elastic material. OCne end 27d

. 25 of the slider 27a is exposed to the opening 28 formed in the




air chanmber 21. As shown in Figs. SA and 5B, the valve nenber 27 includes
a slider 27a for penetrating through the cylindrical portion 25, aﬂﬂJ@NZﬂm
val ve 27b fornmed of elastic material. One end 27d 25 of the slider 27a™71s
exposed to the opening 28 formed in the 17 JUN 2004 upper surface of the
ink cartridge and communi cated with the air chanber 21, and the other end
of the slider 27a is exposed to the first ink chanber 3. A portion 27c
(bel ow t he one end 27d) of the slider 27a is attached to a fixed portion
26a of. 5 the plate spring 26, and the valve 27b is fixed to the other end
of the slider 27a. The opening 28 is sealed by the-elastically defornable,
air i nper PRSTe IR ClWhE rgrecaide 19 eFiagd sommmicaned Suithadseof the
ink cartrid e,6%$&9re he igk iupglg gort 14 is provided, is formed with a
recessed ¢ SOAMP&ET 36 wWRPEhTPE BPRAECSHS Phethpvridqn i IS g&rased
| ocat ed j uyst  bel the differential, pressure,.val storage chamber 4. = In.
this .enbéﬁfé@ﬁaﬂ%ﬁg:Hﬁg%éggﬁﬁﬁﬁt%bn SBoﬁﬁﬁPﬂeégﬁ HES?&H taﬁe?ae end
protrusio 1 Fi ..é} :g r .ink . car r%ﬁ e i_dentifjcatian pose can
be for mad%srgj S O\G/\t/‘rj;"ei rfqﬁ @ ,7Oat Hi%s altg\ﬁéi&’e %Pa@e%nf%‘eidls PEG & I%;%‘r ﬁzd with
I nk iy ecthan rts : t.hr L.ch-j-nk .is filled into the ink
cartf?%gégﬁﬁ%ﬁﬂgﬁf F&%ﬁl cé&%rﬁ Sg%gg%‘%gﬁ%fgg uﬁgdflﬁﬁngﬁ.‘ € PgﬁgFence
numeral 3 d%? gnat s ~Qpeni-ng gj | .SUCH i | OW. A.GE 9.
o) deri ned et ot FRae 82T ERE lerihd B S ELr PRSP AP Ay S
20 and a rRfRHSASA JUEAli 3R AeT 9 alias 31 opening of the first
WithreferencetoFig. 3, the lowersurfaceof the ink cartridge,
where the ink supply port 14 is provided, is formed with a recessed
: 10 portion 30 which is opened to the lower surface side 'and located
just below the differential pressure valve storage. chamber 4.
. In. this embodiment, the recessed portion 30.defines a region
- whereprotrusions 31 (seeFig. 2A) for inkcartridge identification .
purpose can be formed. As shown in Fig. 3, this lower surface
" 15 is further formed with ink injection ports 32 and 33 through -
which'ink is filled inteo the ink cartridge when the ink cartridge-
is manufactured. In Fig. 3, reference numeral 32a designates
an - opening of an ink suction flow passage A (Fig. 9} defined
between the wall 1lla and the outer wall of the ink cartridge,
- 20 and a reference numeral 33b designates an opening of the first
ink chamber 3. After ink injection, the ink injection port 32
is sealed by an air impermeable film or plug, and the ink injection
port 33 is sealed by the same or another air impermeable film

or plug while securing communication between the openings 33b

.. 25 and 33a. Reference numeral 34 designates a recessed portion




I nk chanber 3. After ink injection, the ink injection port 32 is sealed by
an air inperneable filmor plug, and the ink injection port 33 is1%pﬂhpﬁm
by the sane or another air inperneable film or plug while securing
comuni cati on between the openings 33b 25 and 33a. Reference nuneral 34
designates a recessed portion 17 JUN 2004 for storing a nenory devi ce,
whi.ch is fornmed in the side wall of the ink cartridge in the vicinity of
the ink supply port 14. Reference nunmeral 35 designates a protrusion for
assisting the attachment and detachnent of the ink cartridge to and from
the 5 carriage of the recording device. Figs. 6A and GB show an exanpl e of
a differehPFaPftpréBgupemenarYe de¥élsani stishr isn§oamedegat the pidsswadl
generating neans, éthe negative pressure generating nechanisn,
wher ei n. - Bf gtRe A DK IRRE L A28 Vi Sihes@dcdrate, ofiich i ik embsiowpoat 14.
val ve-open_state. 10 A nenprane val ve" (a. diaphragm val ve) 40 includes an
annul ar P%?%T{r%??iw?@%?aq 9§ SHITGHESr 2 ¥ ¢ pHeT 10N £k @ssals tikidckhe
portion, _40c Eavi g._a.through-hole_40b at its center, and. a bent.
portion .ﬂEg‘.ac HEL) daFat %egag B@Pgn‘?fa‘?}i‘? Ik agdridoesdar pod ARaM Bhat ed
closecto-Lhe annul ar. %hick gortion 40a. The nenbrane valve- 40 15 is
fixedly freredces QLcyPENAFFRAALREI HEV14%: t hereby being stoied in the
differential pgessureg,val torage _chanber. 4. A cqiled .spring 42 is
i nserted and i ir;?g?'pog%aa%%tesm%es%ot“ﬁgncsﬁ?rf‘%iet‘?ﬁ @kdlggletrﬁ&ﬁlﬁ‘loﬁgﬁﬁau’fﬁe
cont ai ner oi_l -Spring tion Q permt. separation of
t he nenbr%%ggéa sgh%ggfgoﬁﬁﬁhéagakgen%éaéggg BgegFu%ﬁég?Pﬁ§a§ﬁgﬁ Jrans
predet er miprd negative Pressuke 8ehirating mechanism), wherein Fig. 6A
shows a valve-closed state, and Fig. 6B shows a valve-upen state.
S 10 A membrane valve (a diaphragm valve) 40 includes an annular
thick porti.on 40z along an outer periphery, ‘'a central thick portion:
- 40c having. a.through-hole 40b at its center, and a bent portion
40d. shaped inte a substantially S-shape in section and located .
close to'the annular.thick portion 40a.- The membrane valve 40
<15 is fixedly fitted to a cylindrical holder 41, thereby being stored
in the differential pressure valve storage chamber 4. A cciled
spring 42 is inserted and interposed between the central thick
portion40candthecontainerbodyl. Thecoiledspring4?2 functions
to permit separation of the membrane valve 40 from the valve
.20 seat fa at the time when a predetermined negative pressure acts
on the ink supply port 14 due to ink consumption by a recording
head (see Fig. 6B), and to put the membrane valve 40 in elastic
contact with the valve seat 6a at the time when ink supply to
the recording head is complete (see Fig. 6A). To this end, the

25 elastic force (the elasticity) of the spring is adjusted




on the ink supply port 14 due to ink consunption by a recording ﬂﬂéﬁﬁf
Fig. 6B), and to put the nenbrane valve 40 in elastic contact MAt

val ve seat 6a at the tinme when ink supply to the recording head is conplete
(see Fig. 6A). To this end, the 25 elastic force (the elasticity) of the
spring is adjusted 17 JUN 2004 accordingly. Wth reference to Figs. 1A and
1B, the filter chanber side surface of the container body 1 is sealingly

cl osed by a cover nenber 36, and. the differential pressure valve storage-
chanber 5 side surface thereof is sealingly closed by the air inperneable
filmaz, t$ épgigg con-struct a sealed container. To finish the ink
cartridge Rus“tho ¥ructed the - -|nk |nJect|on ports 32 and 33 are

connect €0, L0 el ok Y EROL sietiee AR LA My s et AR I sk T
i nsert i on mrwse@gg;mdy%%dé%o ake ansﬁag(s;ngegf N cdhsse

i nk injection ~por are se u

bl.g L 50
urtabl o TERCE 10 Tk AT EAse %@3?? Ség%ée% %C%%é%éé’ R
50 d ,
por!tlng%]US‘iss%t%e E%ﬁﬁfné%n orr%t 1%&%&1?}?%?%18%,‘% aPP eﬂgur 4ces,

adj acent tg; 1he3fr ol SpEfRce, c&is’&f‘@ct“é‘ s&L1Ly affgh a protruded
portion 55 prOV|d'd on the base portion 51 to 20q%§ﬂfocated at a position
correspondi ng tTo af el éh Cethe I £6LRSSEEt ridge thus constructed,. the . ink
injection ports 32 and 33 are connected to an ink injection device
to fill the ink cartridge with ink in a state that the ink supply
10 port 14 is sealed with a film breakable by insertion of the ink
supply needle, and-after the filling of ink, these ink injection
" :ports 32.and 33 are sealed by the plug(s) or. air.impermeable.
film(s).. |
Fig. 7A shows an example of a cartridge holder 50 suitable
15 for the ink cartridge described above. ' The .cartridge holder -
50 includes a base portion 51, walls 52, 53, 54 provided on the
base portion 51 to be in conformity with a front surface and
side surfaces, adjacent to the front surface, of the ink cartridge,
and a protruded portion 55 provided on the base portion 51 to
' 20 be located at a position corresponding to a vertical recessed
. portion of the ink cartridge. If necessary, a protrusion(s)
56 for cartridge identification purposes (for identifying a kind
of the ink cartridge) may be formed on the base portion S51.

In this embodiment, in a state where the ink cartridge is

25 not mounted to a recording device, the valve 27b of the valve




portion of the ink cartridge. If necessary, a protrusion(s) 56 for
cartridge identification purposes (for identifying a kind of the ink
cartridge) may be forned on the base portion 51. In this enmbodi nment]7i/BN 004
state where the ink cartridge is 25 not nounted to a recording device, the
val ve 27b of the valve 17 JUN 2004 nenber 27 sealingly closes a first ink
chanber side opening portion of the cylindrical nmenber 25 by the urging
force of the spring 26, and thus the first ink chanber 3 is isolated
front he at nosphere . Cbnsequently, evaporation and | eakage of -ink can be

cartr ?géiﬂﬁ%gﬁ"sé?géﬂ BTV ol : %easit-“e  PhirBBes ichcRRen 10 PRECRAR
he- vl 5250 nESCER AP ERY RREbEFLEF Gty B b or b0 Hihhe: AETiLAR
car tri dgeos postiloned & & predetermined Location 10 as shown in Fg. 78

and further! an operation rod provi Eﬁresses

;QGSXS'MX%‘%?JE?@EJH%% ol VLA e PECREEE I SRkAD B e R RadErat ed.
via. sthe air g Haqhgro%%ertﬂ%nﬁ'rwﬂgﬁnﬁﬁglgn}nngkg%ﬁdgEUﬁaéﬁBhkk%dytol5 22

and the air conmmuni cation port spheré

this-condfhéoaar€§18?@ hBKdé§ §9nséﬁgﬁk33hé'E%ﬂfagawylﬁg tﬂ ad §9rEPEEs

negative pressure acfs on t he T nk supply port the ne rane va
recei ves ardiHd enRMdraly IRSEHES R ssRY SEPBLGS eﬂe&@am dherya E‘ét%%étlyfsa

agai nst the urging force 20 of the coiled spring 42. Ink in the first™ink
chamber 3gpadedsby the-walls 52, 53 and 54 and the protruded portion 55,
so that the ink cartridge is positioned at a predetermined location
10 as shown in Fig. 7B, and further, ‘an operation rod R provided
-te the recording device depresses the valve member. 27 tbrbugh
. the air.impe?meable film 29 to open the .valve.as shown in Fig.
8. Consequently, the first ink chamber 3 'is communicated. via-
-the 'air chamber-21, 'the air permeable film 24z, the capillary
C15 22 and the air communication port 17 with thé’atmosphere.
Under this.condition, as the ink is consumed by the recording
head so that a negative pressure acts on the ink supply port
14, the membrane valve 40 receives a differential pressure to
be separzted from the valve seat 6a against the urging force
20 of the coiled spring 42. Ink in the first ink chamber 3 passes
through the filter 18, flows into‘the differential pressure valve
storage chamber 4 through the through-holes 6b, passes through
the through~hole 40b of the membrane valve 40, and then flows

through the flow passage 13 into the ink supply port 14.

25 The ink flow from the first ink chamber 3 to the filter
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through the filter 18, flows into the differential pressure valve storage
chanber 4 through the through-holes 6b, passes through the thr ﬂ@g
40b of the nmenbrane valve 40, and then flows through the fIOM/passage

into the ink supply port 14. 25 The ink flow fromthe first ink chanber 3
to the filter 17 JUN 2004 chanber 5 will be discussed in nore detail. Wen
the negative Pressure acts on the filter chanber 5 due to the flow out of
ink fromthe ink supply port 14, as shown in Fig. .91 ink in the first ink
chanber 3 is sucked up and flows via passages- defined 5 by the walls 11,

13 ext eﬂhf’%’ﬁo’%ssa%eﬁﬁﬁx} i 35 #Elglteyssavcgﬁikca%ﬁm%a%@' RO
e e oL P e e and e S
Che Tirst ’ln]’i’ fé%%“ﬁ%é?eéﬂf‘%per BER RS Thel dud Lo ?‘gge.rﬁk l%'fslf[}ggé’l e
Prom bott a1 sAaflere S 1R et 8B, aPts T18hBTR: afhandess Falifincde 1 1
Storags pedh oaoWE 1 417" ﬁﬁérﬁ?‘éél@Qgsé‘?%e’g;#&ﬁt%%ﬁé?ﬁﬁ%
fromink %m@gﬂ% p%ssflt&?épag‘sfs‘?{o fe g @@:ﬂe?}% ;{f‘&%flfkto%aég%elééu | &5 chanber

5. Here, since both Tl owin W- out are con

bot t om poRigpR s t Per tPELRT 2 FAGH 94k d ke é%&ﬁ«@%&»&éémh@&aﬁ de‘ftlﬂﬁig
possi ble to make constant a pressure (a water
the filter chamber and the substantlally horlzontally extending
wall 2, a vertical flow passage D and a horizontal passage E,
10 into the upper portion of the filter chamber 5. Since ink in
the first ink chamber 2 flows .into the two upper section ink
. storage portions.-15 and 16, and flows out:of the ink storage
portions-ldand 16 frombottomportions of the ink storage portions
15and 16, air bubbles in the ink are trapped in the upper portions
15  of the upper section ink storage porticns 15 and 16. Accordingly,
the air bubbles can.be removed from ink as much as possible before
the ink flows into the filter chamber 5. |
- Here, since both flow-in and flow-ocut of ink are conducted
at the bottom portion of the upper section ink storage portion
20 16, it is possible to make constant a pressure {a water head
pressure) acting on the differential pressure valve during the
time period in which ink is consumed in the upper section ink
storage chamber 16. Thatis, it ispossible toreduce the variation

of the water head pressure,.

25 In this manner, during ink consumption, ink in the first
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pressure) acting on the differential pressure valve during the time period
i n which ink is consuned in the upper section ink storage chanber1%qUNﬁg§t
is, it is possible to reduce the variation of the water head pressure.

In this manner, during ink consunption, ink in the first 17 JUN 20D4 i nk
chanber 3 located at the | ower section is sucked up to the upper section
filter chanber 5, and then supplied via the differential pressure valve
mechanismto the ink supply port 14. Therefore, ink pressure acting on the
back surface of the 5 nenbrane valve 40 is not so influenced by pressure

vari ation ::Stenqm fr th tion of .ink stored in the first ink chanber
3, and-thJgﬁéﬁﬁgkggﬁhﬁog@é@&ﬁggaﬁrEggu}BWEQnS%EFhﬁPn%%iﬁ%@k@®.upsiﬂnﬂhﬁ
ink-to tfuﬁﬂ§%¥n§gé¥% QF%%F'lf the ink cartri i s detached because ink is
conpl et el y PRT OrsurEt ort 18 S i £t %S'éertt%%?j@d,eq el & dihge nenber
27npis- Ciﬂ. rQﬁﬁ%.%? f th aQ; nce of .the support by the operation rod
provi ded onsf%e reC(L)ér dipgrgesdseu\?“‘iece,aaavr?’d ReeR AR g:rp?é% VK ANRRL % REES cal |y
contactedw th e t the yrgin force of the coil. rin
o Ther efy e, TPBZEEBEYS, SR, PP ek bl 182 e AR B od

In the fi LalnaXxeml iJTen j-f [ I

rrgchaﬁsi s%&gs}ar Vi ng é\?%hégrﬁrgglit i vt(‘at p%%ggl%lgeggcﬁee%r g.DSJI ﬁ%re%:szl seev \éﬁleavtﬁébélat Ive

pressure ganetdtdNe BRCRARI 8MidS St argd sit%rtelae'in-fﬁgof]gréfﬂﬁrﬁbacrsfﬁag{llﬂe%

|l ocated in the upper section. However, 20 the present 1nvention
be.-restri @,eddhealtfid 8 JEMRAY negative pressure can be maintained to.

hot
supply ink to the recording head.
If the ink cartridge is detached because ink is completely
10 consumed or the ink kind is to be changed, the valve member 27
is closed because of the absence of the support by the operation
rod provided on:.the recording device, .and the membrane valve
40 is elastically contacted with the valve seat 6a by .the urging
force of the coil spring 42. Therefore, leakage of ink from
15 . ‘the ink supply port 14 is prevented.
' In the first.exemplary embodiment, the differential pressure
valve mechanism serving as the negative pressure generating means
{the negative pressure generating mechanism) is stored in the
second ink chamber 8 locazted in the upper section. However,
20 the present invention should not be restricted thereto or thereby.
That is, the differential pressure valve mechanismmay be located
at any portion of the passage connecting the second ink chamber
8 to the ink supply port 14. It is apparent that, regardless

of the storage position of the differential pressure valve

25 mechanism, the differential pressure valve mechanism can apply
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That is, the differential pressure valve nechanismnmay be | ocated at any
portion of the passage connecting the second ink chanber 8 to thz7Uﬂﬁ 0
supply port 14. It is apparent that, regardl ess of the storage posi'ti #Qﬁ
the differential pressure valve 25 nechanism the differential pressure
val ve nechani smcan apply 17 JUN 2004 a negative pressure to ink stored in
the upper section ink chanber 8 to supply the ink to the ink supply port
14. In the first enbodinent, a case that an identification block is
nmounted to (or the protrusion 31 is provided at) the recessed 5 portion of
the ink cartridge to prevent erroneous nmounting of the ink cartridge, has
been descr? BEG2 Y ReRESS SHFR topik eforschiiticonprendsat iwt ibd cranhéxct ed
thereto or thereb In.a case where such erroneous nounting is not

concei vabl&;t¢ o?ufélkja}‘rpt}ée ink %o e Bik asuRpiyirmet (B bl ack ink cartridge)
different in 10 o%hﬁ config ratlon fromother cartridges (yellow ink
cartridge, cya%u @a’i?? ediged theg&inse thrtan ﬂﬂ?&éé)ﬁlﬁ§§é}oﬂéﬁé%r

5 Shown 177 BRGRESEhTS, fo the GaBreirber 87 13 quqwdﬂ%egsfe?%“ew%&uf{%@r

the- fdlt h nb 5 th f the filt

coﬁbi n“!’at i"gj:] J?cf{l ,?ca% ’i‘r\fl\éf t'et 1‘?%‘@?%%%%&“?6%‘%'%5% En%é?%f;tmq of s
bl d etf d

55 i AT, P Y, SO RS

cycl o pressurn Al aldons fle ik réé”txcar.g@ éh&@p;@& SRSl 5 Usgd pal one,

i s possi | spense with g Process 1 ter, ®and
thUS the casewhere sucherroneousmounting isnot conceivable, for example,

in a case of a cartridge (& black ink cartridge) different in
io outer configuration from other cartridges (yellow ink cartridge,
cyan- ink cartridge, and magenfa ink ecartridge) 'used together,-
.such an identification block or protrusion can be dispensed with.
Further, as shown inFig. 10, if aporousmember 57.is £fillingly’
inserted into.the filter chamber 5 without the use of the filter
15 18 or in combination with the filter 18 overlapping the. porous
member 57, it .is possible to more positively eliminate adverse:
effects caused by foreign substances, such as air bubbles, |
hindering the printing, and the short cycle pressure variation-
of ink. In case the porous member is used alone, it is possible
20 to dispense with & welding process for the filter, and thus the
manufacture is easy. Further, if the porous member is made of
the same material as that of the container body, then a recycling
ability can be enhanced.
Further, as shown in Figs. 1l1A and 11B, an 1nk storage

25 amount of the ink cartridge can be changed without any change
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manuf acture is easy. Further, if the porous nenber is made of the sane
material as that of the container body, then a recycling abilityldiN3eg
enhanced. Further, as shown in Figs. 11A and 11B, an ink storage 25 anount
of the ink cartridge can be changed w thout any change 17 JUN 2004 in ink
cartridge attachnment/detachnent capability and characteristics of ink
supply to the recording head, by sinply changing a volune (the length L1,
L2) of an ink storage portion |ocated. opposite the identification piece
(identification .5.. protrusion) of the recessed portion 30. . . In

addi tion, .the_| ower se%fi n i.nk_chanber irst ink chanber 3 in

i.e. the f

this. first éﬁﬁo&%ﬁ&ﬁﬁ5%%Fv§§c§?9§tﬁﬁﬁnghgﬁEﬁbgPPabiﬁéFYi§Pdduring t he
use of the,ink arLrid%F, even if a{r bubhl es trapped in the upper section
i nk stora&gaﬁgFtegﬁﬁﬁl.é.Oghéngeﬁﬁﬂﬂ Y 1%Pi g ihgachi SYedbBELYent )

d t h -] ip the- ti i,nk
ot or age porergans 8 FETBRRtht ASUBR tHe PAk-ShCt? o pasosseq FREE 1on
fl ow, [ i S - [ nto. the -I. tion.ink,st
port | on ( PR teEn bR B AR R s et o B R R SEBRRAAFEAEE v h the
at mosgher ¢, 15 yict oyt Leina E%%gehnggr%hgndgbfenentiaI pressure-val ve
storage ?ﬁanﬁer. erefore, it.i's po SFBIrE™t 8 "avoid- the I eakage of the

b e o2k, BUERLYoRO! the MGl dRL U e QpLiiSed WETe. SBE 9D LT

storage portion is again Suc the in I on ~ passage i nto
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head, and therefore ink in t
That is, during the use of the ink c:a;:tridge, even 1f air bubbles

trapped in the upper section ink storage portion (i.e. the second
10 ink chamber 8 in this embodiment) are expanded due to t_:empe'ratui:e
.change,-ink in the-upper section ink storage portion'is returned ...
through.the.ink-suction passage {(the flow passage.’ inm this
embodiment) into the lower section ink storageportion (the first
ink chamber 3.in this embodiment) communicated with the atmosphere
15 withoutbeingﬁqrgedintothedifferentialpreséurevalvestorage
-chamber. .Therefore, it.is possible to .aveid the leakage of the
ink from the ink supply port. The ink returned to the lower:
section ink storage portion is again sucked up by the ink suction
passage into the upper section ink storage portion as ink is
20 consumed by the recording head, and therefore ink in the ink
cartridge can be consumed efficiently.
Second Embodiment
Figs. 12A and 12B show an external appearance of an ink
cartridge which constitutes a second exemplary embodiment of

25 the present invention. TheinkcartridgeGlisnminlyéonstructed




cartridge can be consuned efficiently. Second Enbodi nent Figs. 12A and 12D
show an external appearance of an ink cartridge which consti t ut esl BJEed8hd
exenpl ary enbodi nent of 25 the present invention. The ink cartridge 61 is
mai nly constructed 17 JUN 2004 of a flat, rectangul ar contai ner body 62
whose one side is opened, and a cover nenber 63 for sealingly closing the
opening. The container body 62 is integrally formed with an ink supply
port 64 at the forward end thereof as viewed in the cartridge insertion 5
direction the lower end in this enbodinent) , and retaining nenbers 65 and

6.6 at the.corners of the upper rt. thereof. A menory .device 67 is
provi ded Sjnfggrﬂt é FSF&F‘HEHS‘*H&F&% IRT RARYHEE Whopsceiedisle iaenanedsuppl y
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device 67 is previded under the retaining member 65, which is
located on the ink supply port (64) side.. Avalve storage chamber
68 is provided under the other retaining member 66. A valve
10 member (not shown) is$ Stored in the ink supply port 64 so as
to.be opened when an ink supply needle is inserted into the ink -
supply port .64.
figs. .13 and 14 show an exanple of a flow passage formed-
in the contalner body €2 of the ink cartridge. The. inner space
15 of the container body 62 is divided into upper and lower sections
by.a wall 70, which extends substantially horizontally, in more - .
detail, which extends so that the ink supply port 64 side ié
located somewhat lowered.
The lower section contains a first ink chamber 71 serving
20 as a lower section ink chamber. The upper section is defined
by 2 frame 74, with the wall 70 és its bottom, thereby forming
an upper section ink chamber. The frame 74 is spaced apart from
awall 72 of the container body 62 so as to forman air communicating

passage 73. The inner space of the frame 74 is divided, by a

25 vertical wall 75 with a communication port 75a formed in the
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by a frame 74, with the wall 70 as its bottom thereby formng an yqﬁﬁr
section ink chanber. The franme 74 is spaced apart from a wall 72 & 10
cont ai ner body 62 so as to forman air comruni cati ng passage 73. The inner
space of the frame 74 is divided, by a 25 vertical wall 75 with a

comuni cation port 75a formed in the 17 JUN 2004 bottom thereof, into space
sections. One of the space sections 1is used as a second ink chanber 76,
while the other is used as a third ink chanber 77. A suction passage 78 is
formed in the second ink chanber 5 (76) side.. The -suction passage 78

connunica%jv I %%nnec%s thg. second ink chanber. 76 to a bottom surface
624 of t hELGAL LIS €0 ady69 FPace S§FiPnTror PBf Pegidn HAC] IHEGHHORS | nk
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A cross sectional area of the suction passage 78 is-selected
so as to deal with such an amount of ink as to be consumed by
10 the recording head. As shown in Fig. 15, an ink suction port
".78a is Tormed at the lower end of the suction passage.- The ink
suction-porf 78a is opened into the first ink .chamber 71, and
is capable of holding ink by a capillary force. An exit port
78b' is formed at the upper end of the suction passage 78. The -
15 exit port 78b is opened into a bottom portion of the second ink
" chamber . 76.
A wall 79 is formed at a lower portion of the suction passage
78. The wall 79 includes communication ports 7%a and 7%b formed
therein. An ink injection hole 80 for injecting ink into the
20 container body 62 from an exterior is formed at a part facing
the suctionpassage 78, and an ink injectionhole 81 is communicated
with the first ink chamber for injecting ink.. The suctionpassage
78 is constructed such that a recessed part 78c (Fig. 16) is

formed in a surface of the container body 62, and the recessed

25 part 78c is sealed with an air impermeable film.
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the suction passage 78, and an ink injection hole 81 is communicated wth .
the first ink chamber for injecting ink. The suction passage 78 isl17 JUN 2004
constructed such that a recessed part 78c (Fig. 16) is formed in a surface
of the container body 62, and the recessed 25 part 78c is sealed with an
air inpernmeable film 17 JUN 2004 The third ink chanber 77 is defined by
walls 82 and 84, which are spaced from an upper surface 74a of the frane
74 by a predeterm ned gap. A fourth ink chanber 83 is defined by walls

86, 84 and 87. Afilter chanber 94 for storing a filter 115 5. is defined
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frame 74. The upper part of the ink passage 88 is co nicate _
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20 14, reference nuneral 62b indicates a recess for storing the
- and.the filter chamber 94 on the other side. Through holes 85a
are formed in the wall 85 so as to introduce ink, which has passed
10 through the filter, into the differential pressure valve storage
chamber .83: located opposite the filter chamber 24. .. -
The partitioning.wall 86 having a communicaticn port.86a-
.1s provided at the lower portion of the wall ‘84 so that the:
communication port 86a is located between the wall 84 and the-
15 wall 70. The partitioning wall 87 having a communication port
87a at its lower portion is also provided so.that an ink passage
88 is fo;med between the partitioning wall 87 and the frame 74.
The upper part of the ink passage 88 is communicated with a.surface
side of the ink cartridge 61 through a through hole 89. In Fig.
20 14, referenﬁe numeral 62b indicates a recess for storing the
memory device 67.
The through hole B89, as shown in Fig. 15, is separated by
a wall 90 continuous to the pgrtitioning wall 87. The through

hole 82, as shown in Fig. 16, is communicated with the upper

25 part of the filter chamber 94 through a recess 90a. In more




menory device 67. The through hole 89, as shown in Fig. 15, is separated by
a wall 90 continuous to the partitioning wall 87. The through hol e 189N A%
shown in Fig. 16, is conmunicated with the upper 25 part of the filter
chanmber 94 through a recess 90a. In nore 17 JUN 2004 detail, the through
hole 89 is comunicated with a region 91 defined by the walls 90, 84 and
82, through the recess 90a, and further communicated with the upper part
of the filter chanmber 94 through a conmunication port 84a (Fig. 14) forned
at the upper 5 -part of the wall 84 defining the filter chanber 94 A
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di sposed paoundst BReNRRN OV QT QRYEn9Ry tBerf BEESS Ly I gglangul ar in
shape, an% disposedein an area o%pogiFE tﬁgfsecoﬁﬁé?%ﬁrcgénber 76. A frane

99 and ribs 10§ 1aﬂrérfQéﬂﬁdolfnthéﬁ‘dﬁ.ﬁﬁéﬁén@§ai%P@s%fﬂh@i\l/vé%‘@é??n%r.om an
open end of the recess 96. A part of the open end of the recess 98 20 is
comuni catkedmpethoBren@ntheO@akokupbe ynporove gy eV erdn Therig. 16, are
-interconnected by a passage that is ;onstructed by a recess 85
formed in the surface and an air -impermeable film covering the
10 recess 95. In the figure, reference numerazl 95a represents a
deep-part ehtering the ink supply port side.
- ;A‘narroﬁ groove 26, a wide groove 97. and .a recess ‘98 are
- formed in the surface of the container body 2. The narrow groove - - -
‘96 meanders so as to provide the largest possible flow resistance.
15 .+ The wide groove 97 'is disposed around.the narrow groove 96. ..
- .The recess 98 is rectangular in shape, and disposed in an-area
opposite the second ink chamber 76. A frame 98 and ribs 100
are formed in the recess 28 to be slightly lowered from an open
end of the recess 98. A part of the open end of the recess 98
20 is communicated with one end 96a of the narrow groove 96. The
other end 96b of the narrow groove 96 is opened to the atmosphere.
An air permeable film having an ink repellent property and an

air permezbility is bonded to the frame 99 and ribs 100, thereby

defining an air communication chamber. A through hole 101 is

25 formed at the bottom of the recess 98, and communicated with




other end 96b of the narrow groove 96 is opened to the atnosphere. An air
pernmeable fil mhaving an ink repellent property and an air perneq@uhmﬂmus
bonded to the frame 99 and ribs 100, thereby defining an air comunicatl on
chamber. A through hole 101 is 25 fornmed at the bottom of the recess 98,
and communi cated with 17 JUN 2004 a sl ender region 103 (Fig - 15) defined
by a wall 102 of the second ink chanber 76. The narrow groove 96 is
comuni cated with the recess 98 at a position closer to the surface side
(i.e. the open end side) than the air perneable filmis provided. The 5
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shomn but forned in or ided in the contal ner
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opened at the cartridge insertion eadi ng end of the valve storage
chanber 68,05 afd & terdoyRhoARd1I00f thesNett e adt O pgemtliagReE 168 dds dhe

enbodi ment shown in Fig. 20 14. The val ve storage chanber 68 stores an
ai r-open & ferkdd to extend from the other end 96b of the narrow groove -
96 via the one end 96a of the narrow groove 96, the air permeable
10 film bonded to the frame 99 and ribs 100, the through hole 101 -
* formed in the bottom of the recess 98, the slender region 103,
the through hole 104, the groove 105, and the through. hole 106.
. to a.through hole 120 of the valve storage chamber 8.  The
through-hole 120 is further communicated via a flow passage {not
15 shown, but férmed in or provided in the container body 62) and
a through hole 127 with the first ink. chamber’ 71.
A window 68a is formed and opened at the cartridge insertien
‘leading end of the valve storage chamber 68, i.e. the lower end
of the valve storage chamber 68 in the embodiment shown in Fig.
20 14. The valve storage chamber 68 stores an alr-open valve 125
{(see Fig. 18) at its upper part, which is normally closed, but
openedbyavalveoperatingrod (not shown) providedon the recording
device body to enter into the chamber. That is, the air-open

valve 125isprovidedat the throughhole 120 so that the through-hole

25 106 can be communicated with and isolated from the through-hole

- 26 -



(see Fig. 18) at its upper part, which is normally closed, but opeqqumeﬁ
val ve operating rod (not shown) provided on the recording device body to
enter into the chanber. That is, the air-open valve 125 is provided at the
t hrough hole 12 0 so that the through-hole 25 106 can be comruni cated with
and isolated fromthe through-hole 17 JUN 2004 127. Fig. 17 is a sectional
view showng vicinities of the differential pressure valve storage chanber
93. A spring 110 and a nmenbrane (film valve 112 is stored in the
differential 5 pressure valve storage chanber 93. The nenbrane valve 112 is
formed of .an elastically deformable material, such as elastomer, and has
a. througﬂzﬁble ; . 111 at its center. The nenbrane valve 112 includes an
annul ar thick part 112a circunferentially provided, and a frane 114 forned

integral ly witH 4%re bhntd & Sefitcionsey (vigy Stwalintheitdmitdes of v&e112 is
fixed to the container bod 62 through the. frame 114. The spring_'110 is.
suppor t ed St fgFER RF & LS TFréc SONAHRP HERTPED 56 PhePFdmsr add

|ve' 112, . _and.at the oth d by 3 Spri t 113a of
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112includesanannularthickpart112agircumferentiallyprovided,
and a frame 114 formed integrally with the annular thick part
10 112a. The membrane valve 112 is fixed to the containgr body
62 through the. frame 114. The spring 110 is. supported .at one
end by a spring receiving part 112b of:the membrane valve 112, .
and at 'the other end by a spring receiving part 113a of a lid
member 113 for the differential pressure valve storage chamber.-
15 - . In the ‘figure, reference numeral 115 repreSents-a-filter
providedinthefilterchamber$4, andlléandll7areairimpermeable
films bonded onto the surface side and the opened surface side
of the containex body €2. The air impermeable film 116 is bonded
to the wall 70, the frame 74, and the walls 75, 82, B84, 86, 87,
20 90 and 102 (Fig. 15) by welding or the like.
In this structure, ink having passed through the filter
115 passes through the ink passing ports 85a, and is blocked
by the membrane valve 112. When, in this state, a pressure at
the ink supply port 64 is lowered, the membrane valve 112 moves

25 . apart from a valve seat 85b against an urging force of the spring
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In this structure, ink having passed through the filter 115 passes through
the ink passing ports 85a, and is blocked by the nenbrane val ve|3l8N fien,
in this state, a pressure at the ink supply port 64 is |owered, the

menbr ane val ve 112 noves 25 . apart froma val ve seat 85b agai nst an urging
force of the spring 17 JUN 2004 110, so that the ink passes through the
through hole Ill and flows to the ink supply port 64 via the passage
formed by the recess 95. Wen an ink pressure at the ink supply port 64 is
increased 5 to a predeterm ned val ue, the nmenbrane valve 112 is brought

i nt iJjent_(elasti tact_ with the val t 85b by th i

for ce of CHE e gaote s% TRaThe TATRGRKERS oot QLT CB huph b i)
ti hi t] i nk is. discharged. to the ink | t .64
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Vi ew shovmxrkgceasﬁtgycture of the valve storage chanber 68 for comunication
with the. Taitr. The through hole 120 is bored in the wall defining the
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62., Provided on the Insertion. - pressing 1lis
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plate spring 122, having a lower en i xed by a protrusion~123 _
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constantly urged towar
BY repeating this operation, ink is discharged to the ink supply
port 64 while maintaining a constant negative pressure.
i0 Fig. 18 is a sectional view showing a structure of the valve
storage chamber 68Ifor communication with the air.. . The through-
hole 120 1s bored in the wall defining the valve.storage chamber
.68. A pressing member 12]1 formed of an elastic material, 'such
- as rubber, is-movably inserted into the through hole- 120 in a
15 state that its circumference is supported with.the.container: .
body 62.. Provided con the insertion leading end cf the pressing
member 121 is the valve member 125, which is supported by aﬁ
elastic member, such as a plate spring 122, having a lower end
fixed by a protrusion 123 and a central portion restricted by
20 a protrusion 124. The valve member 125 is constantly urged toward
the through hole 120.
A cartridge~identifying block 135, as shown in more detail
inFigs. 20A and 20B is mounted on the other surface of the pressing

member 121. The cartridge-identifying block 135 has: a fulcrum

25 126a that is formed by the ink cartridge insertion side of the

- 28 -



t he through hole 120. A cartridge-identifying block 135, as shown in nore
detail in Figs. 20A and 20B is nounted on the other surface of the
pressing nmenber 121. The cartridge-identifying block 135 has. a FLIW B8 25
126a that is formed by the ink cartridge insertion side of the 17 JUN 2004
bl ock 135, i.e. the |ower end thereof in the enbodinent to be positioned
slightly inwardly fromthe val ve operating rod of the recording device; an
arm 126 that is forned by the ink cartridge renoving side of the block
135, i. e. the upper portion side thereof 5 in this enbodinent, to
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the pressing member .121. With this‘structure, when the valve
member 125 is put into a valve open state, a through hole 127

10 formed in the upper part of the first ink chamber 71 is brought
into . communication with the alr communication recess 98 via-the -
through-holeilzo.

A recess 128 for fixing the cartridge-identifying block

-for judgment as-to whether the ink cartridge is' ¢ompatible with

15, &z recording device is formed in the insertion'side from the arm
126, i.e. .a lower side in this embodiment; The identification
block 135 shown in Fig. 20 is mounted to the recess 128 such
that the judgment of the compatibility of the ink cartridge 1is
complete before the ink supply port 64 is communicated with an

20 ink supply needle and before the valve member 125 is opened.
In Fig. 18, reference numeral 138” is a protruded part serving
as an identifying part of the cartridge-identifying block 135.

The cartridge-identifying block 135 includes guide grooves

136, 137 and 140 (Fig. 20A) which,respectively'guide the entering

25 of the valve operating rod and the identifying pieces provided




In Fig. 18, reference nuneral 138" is a protruded part serving as an
identifying part of the cartridge-identifying block 135. The 17 JUN 2004
cartridge-identifying block 135 includes guide grooves 136, 137 and 140
(Fig. 20A) which respectively guide the entering 25 of the valve
operating. rod and the identifying pieces provided 17 JUN 2004 in the
recordi ng device. Protrusions 138 and 138" are provided at predeterm ned
positions in the guide grooves into which the .identifying pieces enter.
The protrusions 138 and 138" are provided at |east at such positions as to
be differregfntﬁﬁromcartrldg&f}i‘é to cartridge in the insertion direction, so
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the further insertion.
In Fig. 20B, reference-numeral 139 designates pawls for

10 engagement with recessed parts 140 formed in the container body.

. With this construction, when the ink cartridge 61 is inserted
into the cartridge holder having the valve operating rod that
erects on.the lower surface thereof, the valve operating reod-
comes in contact with the slanted arm 126 of the.

15 cartridge-identifying block 135. As the ‘insertion of the ink
.cartridge €l progresses, the pressing member 121 is moved toward
the valve member 125. As a result, the valve member 125 is movéd
apart from the through hole 120, so that the first ink'chamber
is opened to the air via the through hole 106, groove 105, through

20 hole 104, region 103, through hole 101 and the zir permeable
film.

When the ink cartridge 61 is pulled out of the cartridge

holder, the arm 126 loses its support by the valve operating

rod. As a result, the spring 122 causes the valve member 125

25 to close the through hole 120 to interrupt the communication




film Wen the ink cartridge 61 is pulled out of the cartridge holder, the
arm 126 loses its support by the valve operating rod. As a resul JUN @88}
spring 122 causes the valve nmenber 125 25 to close the through hole 120 to
i nterrupt the comruni cation 17 JUN 2096 between the first ink chanber 71
and the air. Ina state that all the parts including the valves are
assenbled into the container body 62, the air inperneable film 117 (Fig.
17) is bonded, by thermal welding or the like, to the surface .5 of-the
cont ai ner body 62 so as to-cover at |east the recessed parts.,. As a
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pr edet er mraad gap hetrwend g AR5y "thereof by the narrow groove
h 96 and the air impermeable film 117.
The air impermeable film 116 (Fig. 17) is bonded, by thermal
10 "~ welding or the like, onto the opened portion of the container
- body 62-50.as to mainly seal the second ink chamber 76, .third
ink chamber.77.and fourth ink chamber 83 hermetically..
Consequently, .the regions defined by the walls 70, 74, 75, 82,
B4, 86, 87, 90 and 102 are sealed so as to communicate with one
15 anotheryonlythroughthesuctionpassageﬁa;yuithecommunication'
. ports -75a, 86a. and 87a.

Then, the opening side of the valve storage chamber 68 is
.alsosealedwiththe air impermeable £film.l116' (Fig. 18} . Finally,
the sealing cover member 63 is fixed, by welding or the like,

20 so as to secure a predetermined gap between the cover member
63 and the film 116, preferably such a gap as to allow the film
116 to be deformed by an ink pressure variation. As a result,

the first ink chamber 71 is sealingly closed, and the assembling

of the ink cartridge is completed.

25 By adopting such a structure that the ink storage regions




63 and the film 116, preferably such a gap as to allowthe film 116 to be
def.ormed by an ink pressure variation. As a result, the first |qh_anmRer
71 is sealingly closed, and the assenbling of the ink cartridge is

conpl eted. 25 By adopting such a structure that the ink storage regions 17
JUN 2004 are sealed wth the film 116, the container body 62 can be forned
using a sinple process, i . e _, injection molding of high polymer, to
have a plurality of partitioned i nk storage chanbers and regi ons, and
further a novenment of ink caused by the reciprocal notion 5 of, the

Subsoquentity C2asrna FRAT I%Ll‘ﬁw] BESIL00 0L 116y LALTR o

inj ected AL L‘yrhte?%g??ét%* 0By R TR T h A YA S Lo SUBIE 1 ne
monber. (S0 T PR st&3{&??*@%%&%@l?%n%onrgag%?%?atb%ﬁ% Pt our 1
i1t orent PaE arashi,  mertng o 1 SRRMRGEY Ine selBip Ay Sr9en o
ogi on |l e e b Rae e She] B W?ﬁ‘iﬂfla%ﬁ%@on%. 8 body

62 and thgigcaven grenber . 63. The upper ink storage regions, i . e. , the
second-i nk chanber 76, thlrd i nk chanmber 77, fourth ink chanber 83 and

}* i | tter dchanber s2b sMnign g, -aecagdt eaboel nﬁfﬁtecﬂrc@n defieRedobynd her fidim 116
oeae is discharged from the cartridge, and then sufficiently degassed
ink is injected into the cartridge. After the ink injection
10 is completed, the ink injection holes 80 and 81 are sealed with
-a film{s) or a plug member(s). In this state, .the spaces ranging
from .the first to fourth ink chambers 71, 76, 77, 83, suction
passage 78, filter chamber 94, differential pressurevalve stcérage
chamber 93, recessed portion 95 to the ink supply port 104 are
15 filled with the .ink.-
The lower ink storage region, i.e., the first ink chamber .
71, "is sealed with the container body 62 and the cover menlbér
.63. The upper ink storage regions, i1.e., the second ink chamber
76, third ink chamber 77, fourth ink chamber 83 and filter chamber
20 94 in the second embodiment, are defined by the film 116 located
between the container body 62 and the cover member 63. In this
case, a space 150 (Fig. 17) communicated with the first ink chamber
71 is present. Accordingly, there is a case that some amount

of ink also enters into this space when an amount of the filled

25 ink reaches any of some specific amounts of the ink.




bet ween the contai ner body 62 and the cover nenber 63. In this case, a
space 150 (Fig. 17) comunicated with the first ink chanber 71 isiprigRepd.
Accordingly, there is a case that sone amobunt of ink also enters into this
space when an amount of the filled 25 ink reaches any of sone specific
amounts of the ink. 17 JUN 1004 In the thus constructed ink cartridge, the
ink is stored therein while being isolated fromthe air by the valve and

the like. Accordingly, in case that degassed ink is stored, the degassed
rate of ink is fully maintained. 5 .. . Wen the-ink cartridge 61 is | oaded
into the cartridge holder, the ink supply port 64 advances until it

receives the i i@ liFplihuscomsdrive tege 104 tasirdgd doe, c dimeatiinkl & swisttle rekie.
cartridge holder.. The through 'hole 120 is opened by the val ve operating
rod. as a&bMEeEdy shdtledbeing frpsetpakitamnbes Fir thie thek vetloreaged ddicons)
10 are conn%nicated wth the air, and the valve nmenber of the ink supply
port 64 i ¢1k&-soh6FeREANEAYN LReC?AR. thapprponseafeink ignshored, | Bke
cartridge jis not conpatible with the cartridge holder, the insertion of

the ink cSPEESEFE 5oLe i Bitted ShdPdrly MBHELSIMESUppl y port -64 reaches
t he- i_nk. supp needl e, ,at l.east 15 hefore he valve .nenber in _the ink
" supplPy port i g%t?ﬁ‘eﬁé?j'lw ﬁarﬁt‘rﬁ‘ig? gﬁ&ﬁl@%@%‘%ﬂl@tow Gaf VELAgRdeldexs
keeps thet %aL£ g sta%e of %Ee igk cagtrid Lo _prevent an un ecessg&y
repl acement ot thePRHY Rithi _?ﬂea?ﬁﬁ st %géiié§F8ﬁ¥?S; t HeteBy PErdvent ,
the [nk sEbusn;from eUanyaldds et fesikeRerd dotds MU'y
| oaded into the cartridge
The through hole 120 is opened by the valve operating rod as
already stated, the first ink chamber 71 (the ink storage regions})
10 are communicated with the air, and the valve member of the ink
supply porf 64 is-also opened with the ink. supply needle. -
When the ink cartridge is not compatible with the cartridge
- holder, .the insertion of the ink cartridge is inhibited before . .
the ink supply port 64 reaches the ink supply needle, at léast
15 before the valve member in the ink supply porﬁ is opened by the
ink supply needle. The valve member 125 keeps the sealing state .
of the ink cartridge to prevent an unnecessary replacement of
the air within the ink storage regions, to thereby prevent. the
ink solvent from evaporating.
20 When the ink cartridge is normally leaded into the cartridge
holder and the ink is consumed by the ink jet recording head,
a pressure at the ink supply port €4 drops below a predetermined
pressure value. Accordingly, the membrane valve 112 is opened

as stated above. When the pressure at the ink supply port 64

25 rises more than a predetermined value, the membrane valve 112 -
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hol der and the ink is consuned by the ink jet recording head, a Qﬁﬁ@ﬁ%ﬁﬁ
at the ink supply port 64 drops below a predeterm ned pressure value.
Accordi ngly, the nenbrane valve 112 is opened as stated above. Wen the
pressure at the ink supply port 64 25 rises nore than a predeterm ned

val ue, the nenbrane valve 112 1 7 JUN 2004 is closed. Ink that is kept at
a predeterm ned negative pressure flows into the recording head (Fig. 191;
the hatched. areas in Figs. 191 to '19V indicate the ink contained in the
first to fourth ink chanbers 71 to 83 and the like). 5 As the consunption
of the ink by the recording head progresses, the ink in the first. ink
chanber 725 FdRESEnt oIBRE DRt dAdk ek 2tchpRrde trmingdinegat dve Kxns sprssage
78. Air buhbles,, which. have f]owed, -together with the ink, into the
second i nkEIPHanderC 7Eie Feer BinG BRAFat 1S orkl’ ddq RAtBRY ansas ale
flows intq,.the third jnk chapber 77 via the | ower commynication port
750 The BARE 1 §ORHES T RAEARL B Htfhar kg™ VATR) LpaSse d (P CotE o e
comuni cat,ign port. 86a t he partitjoni I1* 86 defining the filter
chanber QiﬁkiihﬁFQ?ﬁ%u th Bfﬁ%“ A5 and flows. into the upper

t the filyt hanber. 94, f th ion 15 91. The .ink having-
Passod® thr ough AE FECRGEDES SPIThEET ADE D3 ML BT PERLAT PAROSASERs Sl v
t . WShamber-. 93 .t h t th 85 tj oned
bove. 11 S Pth TR AR A e P i S ef B R R At v

Firlgfsufe AU AdGiAPERLNGu AP S 951 NG OPAY At h0DS,bp] L€, THRNARG Al ve
flowed, -together with the ink, into the second ink: chamber 76,
rise by a buoyant force, so that only the ink flows into the

10 ° third ink chamber 77 via the lower communication port 75a.
- The ink in the fourth ink chamber 83, having passed: through
" the communication port 8€a of the partitioning wall 86 defining
the filter chamber 94, rises through the ink passage 88 and flows.
into the upper part of the filter chamber 24, from'the region
15 ©1. The ink having passed through the filter 115 flows 'into
the differential pressure valve storage chamber 23 through the
through holes 85a, and as mentioned above, flows into the iﬁk
. supply port €4 under a predetermined negative pressure through
the opening and closing operations of the membrane valve 11Z2.
20
The first ink chamber 71 is cornmunicated with the air through
the through hole 127, and is kept at atmospheric pressure.

The second ink chamber 76 is communicated with the third ink

chamber 77 through only the communication port 75a. Therefore,

25 an amount of ink, which correspends to an ink amount reduced




20 The first ink chanber 71 is communicated with the air through the

t hrough hole 127, and is kept at atnospheric pressure. The second ink
chanber 76 is comunicated with the third ink chanber 77 through 1onlN bk
conmuni cation port 75a. Therefore, 25 an amount of ink, which corresponds
to an ink amount reduced 1 7 JUN 2004 through the ink consunption by the
recordi ng head, flows from the first ink chanber 71 to the second ink
chanmber 76. Even if the ink of the first ink chanber 71 flows- back and
reaches the recess 98, the air perneable- and ink repellent film 5
provided -in -the recess 98 maintains the. comrunication with the.

at nospher &hxiougd Shey dmtki mprismmptdaady. thiwe refcooaingWhish d, hifd owkedtromne,
the, ink cartridge is free fromsuch an unwanted situation that the ink
that has fthewddrisht 6 ntkheheabredwIgr dov&hes siesosd ildikf cbdmbehe&.t 0 cl ose t he
air communi cation passage. Subsequently, 10 in a state that the ink is
present in theEWﬁPsﬂfiﬁgeckﬁﬁﬁﬁﬁ(ihﬁ figstednki ceapbessUt of ootd dipcdnatke i nk
supply port 64 is gradually _increased in accordance with an_ink level Hin
the first riem@ht%éhsgﬁereqq.ssm%s Etheéirnrerpephéeberd ohitlarrepedil aitte Lifmy st

i nk. c¢hamber 15 71 .located at a IomerjParI I s . sucked up to an area near
the- Dot t BACVdAhaRuHAEr TRARSE haRRF LN TRRS SR t9opmue <Sddipiy Witk ¢R&nber
76. Consequently, the ter _head pressure.in.the ink chanbers _, 76, 77 and
55 1 ount oAt e T B o RS At FG B b NP kERs EBREEIAER . Th TRt {0

change of fteg%uvr\%t,e{hgﬁ%q( 8arneéx§fégeé i%aflrseeg fl%%masiJch an unwanted situation-

that the ink that has flowed into the narrow groove 96 is solidified
there to close the air communication passage. Subsequently,
10 in a state that the ink is present in the first ink chamber 71,
. a.negative .'pressure acting on the ink supply port 64-is gradually
" increased in. accordance with an ink level-H:in .the. first ink
chamber -71.
Thus, the ink in the bottom area of the first ink chamber
15 71 located at a lower part is sucked up to an aréa near the bottom
- of the upper ink .chamber, more exactly the.second ink chamber
76. Consequently, the water head pressure in the ink chambers
76, 77and 83 locatedintheupper sectionis substantiallyconstant.
That is, the change of the water head pressure, caused by a
20 height of the ink cartridge, is limited only to the change of
the water head pressure H of the first ink chamber 71 located
in the lower section, and the thus limited change directly acts
on the membrane valve 112.

Therefore, a pressing force to keep the membrane valve 112

25 in a closed state can be set in accordance with the change of




20 height of the ink cartridge, is limted only to the change of QQ@WMﬁ er
head pressure H of the first ink chanber 71 |ocated in the |ower '

and the thus limted change directly acts on the nenbrane val ve 112.
Therefore, a pressing force to keep the nenbrane valve 112 25 in a closed
state can be set in accordance with the change of 17 JUN 2004 the water
headpressure H of the first ink chanber 71. Accordingly, even if the
anount of stored ink is increased without increasing the bottom area, that
i's, the height of the container body 62 is increased,-the cartridge is
capable of supplying the ink without 5 applying an excessive negative
pressure tHeteteebepdingg Sfaue F odige hie siegakichenpesstur eAgensranvay,
mechanism As a result, the ink stored. in the ink cartridge can

ef f ecti vePyeBelfuthe SPD ARIT| Btoked pitHg LKi zglhmp?aﬁ%d qUAhaus IEER2EABY| nk
in the flr%: nk chanber 71 is sucked throu 10 the suction-p gag% 78 to
the secondiEnkolitamérers, WaF éénsﬁﬁ@d edg I@FéF?e(FPQtalngl £he
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negativ
while keeping high print quality.

When the ink in the first ink chamber 71 is sucked through
10 ‘'the suction passage 78 to the second ink chamber 76, and consumed
completely (Fig. 19I1), the ink suction port 78a of the suction
..pessage 78 holds ink by its capillary.force.(i.e. the force of
meniscus formed at the ink suction poxrt-78a):. Accordingly,
no ink flows from the -second ink chamber 76 to the first ink-
15 - chamber .71. Further, even if the cartridge is pulled.out in.
a state that no ink.is. left in the first ink chamber 71, ink.
in the upper ink storage regions can be prevented from flowing
intc the first ink chamber 71.
When the ink is consumed by the recording head and a negative
20 pressure acts on the second ink chamber 76, then the ink
intermittently flows from the second ink chamber 76 into the
third ink chamber 77 via the communication port 75a, while sucking
air from the first ink chamber 71 opened to the air. A constant
pressure acts on the membrane valve 112 serving as the negative

25 pressure generating mechanism regardless of ink level in the
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20 pressure acts on the second ink chanmber 76, then the ink intermttently
flows fromthe second ink chanber 76 into the third ink chanbed 770NV the
comuni cation port 75a, while sucking air fromthe first ink chanber 71
opened to the air. A constant pressure acts on the nenbrane valve 112
serving as the negative 25 pressure generating nechani smregardl ess of ink
| evel in the 17 JUN 2M second i nk chanber 76, third ink chanber 77 and
fourth ink chanmber 83 while ink in the second ink chanmber 76, third ink
chanmber 77 and fourth ink chanber 83 is consuned. Accordingly, the ink in
the ink cartridge can effectively be supplied to the recording 5

head- wi t hGRC ey i adi lipnber péi thigubinkychankmr A6 amk fiowritdf ink whemdegecond
ink chanber 76 (Fig. 19111) , .the ink left in the third ink: chanber 77

i s supplidd tiricighink higr dditmasicoad dmkpehem@Es (/6 t hbizecdindi whambed. Wien
the- ink _in the third ink chanber 77 is consuned conpletely, the ink_in 10
the fourtH i ARICKaNEER BBK|EPankaT Eohdgneanerngd - 18850 r§inatmi tiheh 1nkach
of the communjcation ports 7 5a, 8 6a-_anq 88a has such a size as t.o0 be

capabl e oflTf bPRi HYk £aRHiSIesC o HdicF tilve lat Pe teath® et Msa,
86a, -,_88a during.the ipk consu ion process as illustrated.- 15 Even if
the - 3 nk 15F et 0%£%@ .%iﬂfﬁ%@“&;}% e ‘partitioning wall. 86
the i nic of the WS PR Sl ErERor™ 3% FEEbhcmieth et Totpior ieihiver
gp a{ﬂﬁ:r Wzllghies ﬁmotleoﬁepierg 'thet. Qchth:% aiinrk Sé:ihna%%etrhe?’} r:lLks fslu%v}:\élgaesf%%%o %hSi de
the communication port 86a to the recording head. When the ink
in the third ink chamber 77 is consumed completely, the ink in
10 the fourthinkchamber 83is thenconsumed (Fig. 19IV). Inaddition,
each of the communication ports 75a, 86a and 88a has such.a:size
uastobecapabieofformingameniscustoholdinkatthecommunication
port 75a, 86a, 88a during the ink consumption process as
- illustrated.
15 -+ Fven if the-ink in one of the regions partitioned by the .
. partitioning wall 86 is lowered down to. the communication-port
86a (Fig. 191V), and further the ink of the fourth ink chamber
83 is consumed (Fig. 19V), the filter chamber 94 is not opened
to the air since the ink flow passage 8B side of the wall 70
20 is located at a lower position and hence the lower end BBa of
the ink passage B8 is left immersed in the ink. Therefore, if
the ink consumption by the recording head is stopped in this

state, then the air bubbles are prevented from flowing into the

recording head.

25 As described above, the ink storage region in the upper




20 is located at a |l ower position and hence the | ower end 86a of the ink
passage 88 is left inmersed in the ink. Therefore, if the ink consyrpNoal4
by the recording head is stopped in this state, then the air bubbles are
prevented fromflowing into the recording head. 25 As descri bed above, the
I nk. storage region in the upper 17 JUN 2004 section is partitioned into a
plurality of regions by the walls 75 and 86 to define a plurality of the
i nk chanbers 76, 77 and 83 in the upper section, and those chanbers are
communi cated .with one another at |east at the bottomregions. This
arrangenent 5 can naintain the water head pressure acting on the nmenbrane'
val ve. 1BEGH*IN A saPagddtantied ipteongtlamakidnyefr eggidhesky ofhelewldase
of ink in_the ink chanbers 76, 77 and 83. In.-the-process ranging fromthe
Figs. .19171° ped @by ta gefine aj pluralaty efathe hbnk mhambexhel §4 rst ansk
chamber 71 js used 3§Dand the ink in the second 10 to fourth chanbers 76,
77 and 83 9% %upfg‘ﬁ ReF t$RETi¥or dinthy thiss, chemRadsatdieh MU GRdgat i ve
pressure at-the-ink s I port 64 is greatly suppressed in conparison.
with . a stdfd SHERRO KA EASE Foftie PALLHR TOHaNS nk  EhaHATAENERT
addi tion, the |ower .section inK%cQEWber i.e. the firs 15 ink chanber 71
in thid- SALERIEAE]TSEPYEETES RepbAss EF NI A LhRICRRT #RG Y Suse
of the in tridge. even if.. ai.r bubbles trapped in the upper,section ink
Storage porid Bepin s S ey COREt BRE ST Remmeedatoer S eerF 7
| LT erRodLRth)niAl 3 KRAREEDS e, U LRSS A1 418 R0A0A. L0 d s llP
from the Figs. ‘1911."1:.07 191V, that is, in a.state that the ink
in the first ink chamber 71 is used up and the ink in the second
10 to fourth chambers 76, 77 and 83 is supplied to the recording
head, a variation of the negative pressure at the ink supply
.port 64 is greatly suppressed in comparison with a state-that:
. the ink is left. in the first ink chamber 71.
In addition, the lower section ink chamber (i.e. the first
15 - ink chamber 71 in this- embodiment) serves as a buffer chamber.
That is, during the use of the ink cartridge, even if air bubbles.
trapped in the upper section ink storage peortien (i.e. the second
to the fourth ink chambers 76, 77, 78 in this 'embodiment) are
expanded due to temperature change, ink in the upper section
| 20 ink storage portion is returned through the ink suction passage
{the flow passage 78 in this embodiment) into the lower section
ink storage portion (the first ink chamber 71 in this embodiment}

communicated with the atmosphere without being forced into the

differential pressure valve storage chamber. Therefore, it Is

" 25 possible to avoid the leakage of the ink from the ink supply




20 ink storage portion is returned through the ink suction passage ét@§ZWL
fl ow passage 78 in this enbodinent) into the |ower section ink sto} d
portion (the first ink chanmber 71 in this enbodiment) comunicated with

t he atnosphere wi thout being forced into the differential pressure valve
storage chanmber. Therefore, it is 25 possible to avoid the | eakage of the
I nk fromthe ink supply 17 JUN 2004 port. The ink returned to the | ower
section ink storage portion is again sucked up by the ink suction passage
into the upper section. ink storage portion as ink is consuned by the
recording head, and.therefore ink in the ink cartridge can be-consuned 5
ef fici ent IRRPTMor é‘"éfsepée' freyyged f& Fﬁ@ RRE T RN é%kp%‘a’éiﬁgem%frﬂeon
second and. subsequent jnk chanbers, even if the air layer formed _in the
Upper por tHorPEA LR 1 SRCESA MR Y (e SRS R 13k, BETIRI AR Y o s BRI due
to increase of.thﬁgﬂgbient tenBe ature tQ gause 1 | ow. i n

0 i nk f
the first THRCEFAMT > oHETenROBF L PREAT Gl oF SPPOWRCRPY  Shper g SHD
fi t ink -, F . - the-_J . L, db
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and t hus CQEiﬁgf%ntfig' 21A shows anot her exanple of the flow passage
€'s

connec irmf cond ink-chanber '76 to the third ' ink chanber-7-7.

*In this exa g%.%eg%é/g{figﬁi%oeaﬁ% NG 15| ARG {1 Sh fé){]é‘@éjsétiﬁ he

outflow side o omuni cat’ion port” 75a partitioning ‘the second in

chamber: 76 angdn & hg,d Ehb@e?ﬂgnﬁ'hﬁ‘ﬂ@@fha%eﬂs; @uendl f & ALY 0l 2,88 rdEhda 70
in the third 1nk chanber 77. A slope angle of the sl ope
in the upper portion of, for example, the.second .ink:chamber
isg expanded due to increase of the ambient temperature to cause
10 reverse ink flow into the first ink chamber, the ink of the reverse
flow is trépped by the first ink chamber. ' Further, the ink of .
the reverse fiow, trapped by the first ink chamber, can be'sucked
up again into the second ink chamber, and thus consumed.
Fig. 21A shows another example of the flow passage connecting
' 15 the second ink chamber 76 to the third'ink chaﬁber.??. ‘In this
. example, a vertically extending slope 70a isformed.at the outflow
side of the communication port 75a partitioning the second ink
chamber 76 and the third ink chamber 77, i.e. at a part of the
wall 70 in the third ink chamber 77. A slope angle of the slope
© 20 70a is gradually increased to be closer to a vertical directicn
as it is closer to the upper end thereof.
Ink flowing out from the communication port 75a flows along

the slope 70a as shown by an arrow Fl to cause a vortex flow

pehind the slope 70a as shown by an arrow F2. Therefore, in

. 25 case of pigment ink in which coloring components or the like




20 70a is gradually increased to be closer to a vertical direction as it
is closer to the upper end thereof. Ink flow ng out fromthe comunitcailiNomy
port 75a flows along the slope 70a as shown by an arrow FI to cause a
vortex flow behind the slope 70a as shown by an arrow F2. Therefore, in 25
case of pignment ink in which coloring conmponents or the |ike 17 JUN 2004
are likely to be concentrated at a | ower portion in conparison to dye ink,
such concentration or precipitation can be elimnated. Fig. 21B shows a
nodi fication of the ink chanber, by taking the third ink chanber 77 as an
exanple. In this nodification, 5 a slope 7Db is fornmed on the wall 70 so
as to facers- svkedwntodbeectnoentiatiedaded Myovar goraid® iaf coheacasphage
when the ink. cartridge is -nmounted to the.carriage of the recording

devi ce.. tordye thé, isvclarnredyeadlipnmouptedipbtihionarnilbgeldminbted.
recordi ng device, receives-accel eration/decel eration caused by 10 the

reci procati ng Aaui-oRlBfshetes canpdafécathenst bpder bbkcahamser - &1y d8&éndi ng
flow, indicated by F3 in Fig.. 2.1B, thereby preventing the _

concent r atihentBi rgr édkprhampen §Fnﬁ$a@mye¥%mnﬁ%-e%@nﬁhéSsmoﬂﬁflCﬁﬁlﬁhg.

21A. It is apparent that the simlar effect _can be obtained if such a

sl ope370a2 PBEPEs 'Okr Aed fiogmed pBadheomaldf 70hec fisr§o Igset g PAVeAent
(fourth) i.nk chanbers. .. Third Enbodi nent Figs. 22A, 22B and 23A to 23D
show an " eRt-EPFAR “ZpdeRafed e YaRdt REF oW hpPE Shet RETFARIENPRPIGRS

accor di ng;Lg L0e: PESENs moOHERY' O8N end Ll L0 A HEES &MU Sl BXGTRLATY
When the ink cartridge 61, mounted to the carriage of the
recording device, receives acceleration/deceleration caused by
10 the reciprocating motion of the carriage, the slope 70b causes
‘an ascending £flow, indicated by F3 in Fig. 21B, thereby preventing
the concentrationor preciiaitation similarly to the example shown -
‘inFig: 21A. It is apparent that the similar effect canbe obtained
if such a slope 70a, 70b is formed in at least one of the first
+ 15 to third (fourth) ink chambers.
Third Embodiment
Figs. 22AR, 22B and 23A to 23D show an external appearance
of another example of the ink cartridge according to the present .
invention, which constitutes a third exemplary embodiment. The
.20 ink cartridge 161 is mainly constructed of a flat, rectangular,
box-like container body 162, one surface of which is open and
the other opposite surface is closed, and a cover member 163

for closing the opening of the container body 162. An ink supply

port 164 is formed at a longitudinally offset position in the

25 leading end side of the insertion direction, i.e. in the bottom




20 ink cartridge 161 is mainly constructed of a flat, rectangul ar,

box-li ke container body 162, one surface of which is open and the 1ot H&¥ 2004
opposite surface is closed, and a cover nenber 163 for closing the opening
of the container body 162. An ink supply port 164 is forned at a

| ongitudinally offset position in the 25 |eading end side of the insertion
direction, i.e. in the bottom 17 JUN 2004 surface in this enbodi nent.
Ret.ai ni ng menbers 165 and 166 are forned integrally with the container
body 162 at upper lateral portions. The retaining nenber 165 | ocated
closer to the ink supply 5 port 164 has a, rotation fulcrum 165a | ocated
slightly aboviedédan tbddi rgbeddrende dietsihmimetreéndbems nefheand N6 iaret he
insertion direction, i.e. the lower end of the retaining nenber 165 in,

t hi s enmbodiomwrad isdedratl bhheigppshepoontainet bede 1et aniupgpareibercralss
can be opened outwardly about the ful crum 165a. The opposite 10 retaining
menber 166dxLidysdi.gned to assist the holding of the ink .cartridge in
-cooperation wth- the_retaining. menber 165, Each of.these retaining

nmenbers. 165 arfhel 166 3igs. g 5 ¢6Pr bepohedngledcn W dilte dmkasuPmderti on
port provided to a carriage so that a side surface of_the retaining nenber
165, 156 EFisdblehasse axohaierd W 1652 il@§§Fﬁ€t$hb%thﬁhﬂM%ghe
position of the, ink cartridge. A nmenory device 167 is provided below the
ret ai ni ng YRAAISS b ﬁ%t%%%ﬁt%@%“ﬁ?@%ﬁﬁ‘@ Foithe RS SFEdory ‘
device -16d7i~riencct| il.Jodne,_s. ia. eb.-d atrlge’ 1a0upel' '3 rearl'l | toyf (?:fhear%gctari%q.%sg }n%;%efro rlrg%d A
‘this embodiment, so that the upper portion of the retaining member
165 can be opened outwardly about the fulcrum 165a. The opposite
10 retaining mémber 166 is designed to assist the holding of the
ink_cartridge in .cooperztion with the retaining member 165.
Each of‘..these retaining members. 165 and 166 has a. width:
. corresponding to awidthof aninsertionpoertprovidedtoacarriage
so that a side surface of the retaining member 165, 166 can serve -
.15 as a guide member for restricting a widthwisé'positiog-of the -
ink cartridge.
A memory device 167 is provided below the retaining member
165 located closer to the ink supply port. The memory device:
167 includes a board, a plurality of electrodes 167a formed on
_ 20 one surface of the board, and a semiconductor memory element
formed on the other surface of the board. R valve chamber 168
is formed below the other retaining member 166.
A slit portion 169 is formed in the vicinity of the ink

supply port 164 and in a central region side of the container.

25 The slit portion 169 extends in the insertion/removal direction
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20 one surface of the board, and a sem conductor nenory elenment formed on
the other surface of the board. A valve chanber 168 is forned bel ow the

ot her retaining nmenber 166. A slit portion 169 is formed in the vi (;Iiﬁil}'\yzngf
the ink supply port 164 and in a central region side of the contai neil. 15
The slit portion 169 extends in the insertion/renoval direction 17 JUN 2004
of the ink cartridge, and at |east the |eading end side thereof is open.
The slit portion 169 has such a length and a wwdth as to restrict the
opening surface of the ink supply port to be perpendicular to an ink
supply needl e of the carriage at |east 5 before the |eading end of the ink
suppl y pordf 1éw iedchastridgel nkndupbl heartedihe le@dingeend hetddaritradie
carriage 260 to which the ink cartridge is to be. nounted has a .recording
head 261 proWRRAY- t dhehes Iddt tromt isur fidde hitsesaisth, aaddngithi akdseppligtheed| e
262 communicated with 10 the recording head 261, as shown in Fig. 24. A
pressi ng mshblet restelct gho|epeningisiriass oh e sinbodimehtRogts to
provided. .at a region distanced froma_region where the ink supply.needle
262 is provrdeendAcydsin terahd Nk serRdedesid@ofodhe sarsings petlAST the

pressing er and the ink su]%ly needl e 262 to. extend in 1.5. the
i nser t3 on/ | TR rER3 A HRI o e Hef i Hhe cit rivRRLY B riffeseadrsaride

di sposed an .a side wall %ﬁS located at the ink supply needle (262) side. A
recessed ot it 1%*foTned above the electrodes 266 so as to be

engaged WI t.h,_a dg{.%}lreuo%i-}?enr ]]ig'?lg, Qtfhe E:Qgr:{g(t;gizrgongo %T:):%rtl'il'eeséhk cartridge

is to be.mounted has a recording head 261 provided to the bottom
surface therecf, and an ink supply needle 262 communicated with

.10 the recording head 261, as shown in Fig. 24. A pressing member,
i.e." a plate spring 263 in this embodiment, is provided.zat a
region distanced from a region where the ink supply.needle 262 ..
‘is provided. A positioning protruded piece.264is formed between
the pressing member and the ink supply needle 262 to: extend in

15 the insertion/removal direction of the ink cartridge. - Electrodes .
266 are disposed on a side wall 265 located . at.the ink supply -
needle {262) side. A recessed portion 267 is formed above the
electrodes 266 so as .to be engaged with a protrusion 165b of
the retaining member 165.

20 By adopting this structure, as shown in Fig. 25A, when the
ink cartridge is inserted with the ink supply port 164 located
at a deeper side, and pushed in against the urging force of the
platespring263,theslitpoftionlﬁgisrestrictedbytheprotruded

 plece 264. Therefore, even if the ink cartridge receive such

25 a rotational force (an arrow K in Fig. 25A) as to lower the ink
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20 By adopting this structure, as shown in Fig. 25A, when the ink
cartridge is inserted with the ink supply port 164 |ocated at a deep N
side, and pushed in against the urging force of the plate spring i7d§,2WHe
slit portion 169 is restricted by the protruded piece 264. Therefore, even
If the ink cartridge receive such 25 a rotational force (an arrow K in Fig.
2-5A) as to lower the ink 17 JUN 2004 supply port 164 side by the action of
the plate spring 263 provided at an offsetposition, theposture of the
inkcartridge is restricted .to be in a specified insertion/renoval
direction, i.e. ina direction parallel to the vertical direction in this
enbodi ment supBl Tire Gtnk 64 avitds Hydhecact ot wit tee PRadkesp i in@gdidnstovhded
urging force of the spring 263, and the protrusion 165b of the retaining
menber 1652t paldif iR ahtl @nghbepoditumefcthetek sedtpdrtecs P87t rbytede
entire elasticity of the retaining nmenber 165. Therefore, a clear click
feeling isterbpaskit eedreelhiedniererblenMgeneval i el fmg hefrbeln 185, and
a user can_judge that the ink cartridge .161 is surely pounted %o t he
carriage 280reCtianaL ik &8 Srarve i celedi RRCEIPR AfgBiseanbodyeent .

surfac of the_penory device .167, where the electrodes 167a are rovi ded
e surl zod BREO e E eSS ra Il HRa R beA PR od SR ety e flny

' f , - f i ndj d.b  Ki i f.th
orol g orge; LU il Lnd et sd i an atou Kb Lhe o aunl ol e
di ti ' tr] by . t ' \ f th i ni .
gL octl on hephe! [AEUE 1Y S B9l LuskoR 168, oL LS el 1100, BErEes
vi brati ons, Gaysed, JUELNO A U0 the retaining member 165. Therefore,

a clear click feeling is transmitted to a finger holding the
10 ~retzining member 165, and a user can judge that the ink cartridge
161 is surély-mounted-to the carriage 260. - -
- In the ﬁounted state of the ink cartridge 161,:the surface
- of ‘the memory device ‘167 where the electrodes 167a are‘proﬁided S
is pressurized onto the electrodes 266 of the carriage 260 -by-
15 .the urging force {the force indicated by an arrow K in the drawing)
of the. spring 263 -while the position of the surface in the -
insertion/removal direction is restricted by the protrusion 165b
of the retaining member 165. Therefore, the reliable contact
canbemaintained regardless of vibrations caused during printing.
20 In case where the ink cartridge 161 is to be detached from
the carriage 260 for exchange or the like, the retaining member
165 is elastically pressed toward the container body (162) side
so that the retaining member 165 is rotated about the rotational
fulcrum 165a located slightly above the lower end thereof, whereby

25 the protrusion 165b of the retaining member 165 is disengaged
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20 In case where the ink cartridge 161 is to be detached from the carriage
260 for exchange or the like, the retaining nmenber 165 is elastically
pressed toward the contai ner body (162) side so that the retaining1ﬁéW%&w4
165 is rotated about the rotational fulcrum 165a |ocated slightly above
the | ower end thereof, whereby 25 the protrusion 165b of the retaining
menber 165 is di sengaged 17 JUN 2004 fromthe recessed portion 267. Under
this condition, the ink cartridge 161 is guided by the guide piece 264 and
noved parallel to the ink supply needle 262 due to the urging force of the
spring .263. Therefore, the ink cartridge can be detached fromthe
carriage Trwint o .resesiaty pordieindi F7T.0r vadar thesl ckadonibhe thk snpply
needl e 264. Figs. 26A and 26B show front and rear structures, of the

cont ai ner cagdy iti® 6l Tenstidect bpgthdeguiikle phete i2dge aadasdedgpartad ltelle
third enbodi rent of the present invention. The interior 10 of the container
body 162 it veetimalsiuppdiwndedldy? e daklto the urging Ujspere afidchewprisgeti on
regions. -The wall 170 extends .substantially horizontally, in nore

det ai | , "t Bé&3wal Fherefexeertds inlpcautchidgeraande detmchdbiy ok thapplry igget
(164) side thereof is. slightly lowered. 15 The | ower section- region

cont aiPns #iftihosrt jqRucharirerbending fore ey e rchsediiiken one dihen iink sappilyi oned
by a frame 17.4 with the wall 170 serving as a bottom surface. The frane
174 i s sp&eédleatZef predet erm ned space or distance froma wall 172 of the

cont ai ner bod%r162 to define an air comuni cation passage 173. The
interior v igs. 26A and 26B show front and rear structures.of the

- container body 162 for constructing the ink cartridge according
to the third émbodiment of the present invention. The interior
10 of the container body 162 is vertically divided by a wall 170
into upper and lower section regions. -The wall 170 extends
substantially horizontally, in more detail, the wall 170 extends -
in such a manner that the ink supply port (164) side therecf
is slightly lowered.
15 . - The lower section region contains a first ink chamber 171.
The upper section region is partitioned by-a frame 174 with -
the wall 170 serving as a bottom surface. The frame 174 is spaced
at apredetérmined spaceordistance fromawall 172 of the container
body 162 to define an air communication passage 173. The interior
20 of the frame 174 is divided by a vertical wall 175 having a
communication port 175a at its bottom portion so that one side
region serves as a second ink chamber 176, and the other side
region serves as a third ink chamber 177.
In a region toward one end of the first ink chamber 171,

25 there is formed a suction passage 178 for connecting the second
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20 of the frame 174 is divided by a vertical wall 175 having a

communi cation port 175a at its bottom portion so that one side regiqQn
serves as a second ink chanber 176, and the other side region se1r7\g/iﬂ,l§l Qi o
third ink chanber 177. In a region toward one end of the first ink chanber
171, 25 there is formed a suction passage 178 for connecting the second 17
JUN 2004 ink chanmber 176 to a bottom surface 162a of the container body

162 (i.e. to a bottomportion of the first ink chanber 131). The suction
passage 178 has such a cross-sectional area as to handle the ink anount
consuned by a recording head. The |lower 5 end of-the suction passage 178 is
formed i ntinla cheothean-15 tto B78attbat susfapenk8za oof hiehd iaagtt d inle x handher
171 and that can. hold ink by capillary force. The upper end of -the
suction pds&agel-el17t@ & odireareporticrow® [Wwpofir sty 8ink eitanixeogeied to be
comuni cated w th a bottom portion of the second ink chanmber 176. 10 A
wal | 179 HEhWG repcoirmupassaon bot thas michml Qs iseqioraisd anke tafe to
vicinity. of the suction port 178a. of the suction passage_  178. . As

shown. intRAnfle the dnlopaaunf reostged kyedt FE§OFARNEr BARA - t NE &A% S Tor

into the container body 1-62 is forned at, a | ocatjion opposite to the

sucti on perfichoel 158 SHEC IR dpATiage T i i@@?ﬁéﬂhﬂ%t%(ﬁ%qwq RS 1 st

ori i on 17 5wk 19 FrReied (0 Bt Toher YHo CUPTHCe oH (! Cota

body 162, ,and. this, recessed poption 178c.is seal ety A0.alt oL marymab! e

: 17815formedintooutflowportl?Bbthatisopenedtobecommunicatéd
with a bottom portion cf the second ink chamber 176.

A wall 179 having communication ports 17%a and 1790 is formed
in. the vicinity of the suction port 178a-of the suction passage-
178.. As shoﬁn-in Fig.. 27, an opening 180 for injecting ink from

- the exterior into the container body 162 is formed at-a location .-
opposite to the suction passage 178, and an opening 181 is
communicatedwiththefirstinkchamber171:.'-Thesuctionpassage

. 178 is formed with a recessed portion 178c (see .Fig.-26B)-in
the surface of the container body 162, and this recessed portion
178c is sealed by an air impermeable film 255 (see Figs. 29 and
30) .

The third ink chamber 177 is defined by forming walls 182,
184 and 186 (Fig. 26A) spaced at predetermined spaces from an
upper surface 174a of the frame 174. A fourth ink chamber 183
is defined bywalls 170, 184, 186 and 187. Tﬁe wall 184 continuous

to the wall 182 defines a flow passage communicated with a back

side of a differential pressure valve storage chamber 193 (Fig.
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20 The third ink chanber 177 is defined by formng walls 182, 184 and 186
(Fig. 26A) spaced at predeterm ned spaces froman upper surface 1ﬁ§Aﬂmp@4
the frame 174. A fourth ink chanber 183 is defined by walls 170, 184, 1 g
and 187. The wall 184 continuous to the wall 182 defines a fl ow passage
communi cated with a back 25 side -of a differential pressure valve storage
chanber 193 (Fig. 17 JUN 2004 30) The partitioning wall 186 having a
comuni cation- port 186a (Fig. 26A) is provided between a | ower portion of
the wall 1B4 and the wall 170. The partitioning wall 187 having a

communi cation 5 port 187a at its |lower portion is provided to define an ink
flow passdge 188 between the wall 187 and the frame 174. The upper

portion of the i nk flow passage 188 is conmunicated with the other side
of the ink carthtiedgartétivinang vai dbubie heivé np8e- communseaveen axont fislteer
chanmber. A filter 215 (Fig. 29) made of porous 10 material, such as a
flamed resifig-i ¢6Piset & epr PVt ded Metverrowghonereror8on| af tHee dreadi A, a
reference nuneral 162b designates a recessed portion -for. storing a
nenory dewnéktheyalist Khowdhep gt oning wal i RBJAN T 8 wauﬁl§agéﬁé)r at ed
by a wall 190.-_continuous to the wall 187, and._the through-hole 189 15
is -cotmumioddt 8879 atalts eI ROS1ABL ERRF Pordsdto1dedinet 30 11K J39% end
of the ink fl ow passa 188. othgr si,de. o t he cgntainer body 162,

a tear-dréﬁ¥§ﬁﬁﬁb&q@eg%§§ef@b$ ség?#iéé 2B8p h?LfF%?ﬁeh {0 COFRPELt e
the thor oyghNole AP L 2 e8Pl alOTded) S EAREDYASY LARD HRPer
other side of the ink cartridge 161 via &.through-hole 182.that
serves as a filter chamber, A filter 215 {Fig. 29) made of poxous
10 material, suchasa foamedresin, is insertedintothis through-hele
:189, In the drawings, a reference numeral 162b designates a-
recessed portion for storing a memory device 167:
As shown in Fig. 27, the through-hole 18% is separated by
a wall 190 continuous teo the wall 187, and the through-hole 188
15 is communicated via a recessed or notched portion 1380a with the-
» upper end of the ink flow passage 188. . On the other 'side of
the container body 162, a tear-drop-shaped recess 150b (see Figs.
26B) is formedto communicate the thorough-hole 182 with a recessed
portion 184a provided to an upper portion of the flow passage
20 {or chamber) defined by the back side wall 194 of the differential
pressure valve storage chamber 193 and the wall 184 as shown
in Fig. 28.
As shown in Fig. 26B, a lower portion of the differential

pressure valve storage chamber 193 and the ink supply port 164

25 are connected toc each other via a flow passage that is defined .
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20 (or chanber) defined by the back side wall 194 of the differenti al
pressure val ve storage chanber 193 and the wall 184 as shown in FjdUN 28
As shown in Fig. 26B, a lower portion of the differential pressure valve
storage chanber 193 and the ink supply port 164 25 are connected to each
other via a flow passage that is defined 17 JUN 2004 by a recessed portion
195 fornmed in the surface of the container body 162 and by the air

i npernmeable film255 (Fig. 30) covering the recessed portion 195. A narrow
groove 196, a wide groove 197, and a rectangular 5recessed portion 198 are

formed in the surface of the container body 162 as shown jn Fig. 26B. The
narrow gr ¥ é Egsesﬁsgnaarsww%‘f Sorgect AR FRs &éﬁfaﬁ&ﬁﬁbﬁ%ﬂff?@%amer
resi stance. The wi de oove 197 is for ar,aynd e, parro roove .196. .
The receszﬁ‘filb&rst% @ﬁdgg?%tpg %%\ﬁ%rq%?gler %ﬂ%zgﬁ t(ﬁégOp%\é)gicfoevesrild]egto
the second 10 i nk chanber 176. The recessed portion 198 has a frane 198a
and ribs 4B HaISSF PLF bﬁ?l¥§§0mered from an open end of the recessed

porti on 198 T dibe, 1900 Al 8.l SosedosRaLalel 1A U cmpli A1
siictoged Lals 49 del) 05, an bt commphcal A 15 GlATbEl A dougtedol e
1998 (Fi g0 ShA S OHA & Dy i) PRI GRS B TR
176. The to provide the largest possible flow resistance. The wide groove:
197 is formed around the narrow groove 196.. The recessed portion
198 is provided in a region on the opposite side to the second
iO ink chamber 176. The recessed portion 198 has a frame 198a and
. ribs 198b that are slightly lowered from an opén end of.the recessed
portion 198.: The ribs 198b are disposed separately from one.
anhother. An-ink repellent, air permeable film 258 is fi};ed’ by
this frame 198a in a stretched state to define an air communication -
15 chamber.

A through hole 198c is formed in the bottom surface of the
recessed portion 198 as shown in Fig. 26B. This through hole
198c is communicated with a slender region 19%a (Figs. 26A and
28) defined by a wall 199 of the second ink chamber 176. The

20 recessed portion 198 is 2lso communicated with one end 196a of
the narrow groove 196 at a region closexr to the surface side
than a region where the air permeable film 258 is provided.
Thatis,thethroughhole198ciscommunicatedviatheairpermeable

film 258 with one end 196a of the narrow groove 196. The slender

25 region 19%a is.communicated via a through hole 200 (Fig. 28)

- 47 -



20 recessed portion 198 is al so communi cated with one end 196a of the
narrow groove 196 at a region closer to the surface side than a redﬂoWN2W4
where the air perneable film 258 is provided. That is, the through hole
198c is communicated via the air perneable film258 with one end 196a of

t he narrow groove 196. The slender 25 region 199a is-comunicated via a

t hrough hole 200 (Fig. 28) 17 JUN 2004 provided at the other end of the
region 199a, a groove 201 (Fig. 26B) formed in the surface of the
cont ai ner body 162 and a through-hole 20l1a (Fig. 28) with a val ve storage
chanber 168 (Fig. 27). 5 As shown in Figs. 26B and 30, a recessed portion
203 is f&OERBEITH e thacRther fand off thaersmior 1% r.agesthavbe?0l 168,9. and
a leading end of. the recessed portion. 203 is fornmed with a through hole
203a t hat 488 Jogeiatrd nit Hehwi imfiase it e segmdnembadadifa armsa A
regi on where these recessed portiaon 203 and 10' through hol e 203a are
provi ded i Isoélﬁ?b%’w 2953 mMB- 18 letitde 2 FPFssforadsy damber 168
comuni cat j_an. g%f t hrough hole 203a is comrunicated” with afl ow passage
205 (Fig.((%%' § ned by. a. wvertically extending wall 204, spaced at a

Upper ond 205355 SThET | A bada @ I e % RER-E 8087 Arows |
Commint cattoR hagste TR T i UsBor nd(s) B HE S FOATHRE ibtber
Lo 8PP 0 £ N DBEIE SN s R Ul SRS
a through hole 203a that is opened in the vicinity of the second
ink chamber 176. A region where these recessed portion 203 and -
10" through hole 203a are provided is sealed by a film 221 'to define
a-passage.for air communication. The through -heole 203a is - -
communicated  with a flow passage 205 {(Fig. 26A) defined by a.
vertically extending wall 204, spaced at a predetermined space
from the frame 174, and the cover member 163. An upper end 205a
15 of the flow passage 205 is communicated via a flow passage 206
formed by the wall 204 and the frame 174.or the air communication
passage 173 with an upper end(s) of the first ink chamber l?i.
By adopting this flow passage structure, it.is possible
to prevent the flow of ink from the first ink chamber 171 into
29 the valve storage chamber 168 and the evaporation of ink stored
in the first ink chamber 171, while keeping the communication
of the first ink chamber 171 with the atmosphere.
The leading end of the valve storage chamber 168 in the

cartridge insertion direction, i.e. the lower portion of the

25 valve chamber 168 in this embodiment, is opened by a window 168a
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20 the val ve storage chanber 168 and the evaporation of ink stored in tﬂ
first ink chanmber 171, while keeping. the conmunication of the firstTil EZW‘
chanber 171 with the atnosphere. The | eading end of the val ve storage
chanmber 168 in the cartridge insertion direction, i.e. the |ower portion of
the 25 valve chanber 168 in this enbodinent, is opened by a w ndow 168a 17
JUN 2004 as shown in Fig. 26H An identification block 230 (to be descri bed
|l ater) is nmounted to the |ower portion of the valve storage chanber 168,
and an air open valve 225 (Fig. 29) is nmounted to the upper portion
thereof. The-_ identifjcation bl ock 230 permts entr of pl ural

ELNES

i dent i fi c&tS DROPR ddiesl 973 5827150 2AeNTET4CalraR DA e §5SCEAPER 1 od
Under "t hi SARAHT 15 O UmEecCHb 1o PV OB R The @ s O TaopoRIBR oy
175, ez, L, S1§6a0 18T G d44V20285) ¥ Tho SBoR S OSPHESGHS (e SBREX: ner
Section-r EGc Omrihexst ABRoARebEs rcahitotBak 957, pPRAEER BbPE, o7
Sectich PO RS [ORRTIaer OO PI TS thar £ B Cibnan cod A
blate spriiy TP ab e A R o e e R O ot her

hand, in %m%5¥€gé?§§ﬁﬂcﬁééfcérﬁéﬂﬂmﬁ&ﬁiﬁ” body. 162, .as. shown.in Fig. .30, .
a nenbrane valve 212, a spring
Under this condition, as shown in Fig. 29, the film 254
is bonded by thermal welding or the like onto the frame 174 and
10  the walls 170, 175, 182, 184, 186, 187, 190 and 199 in the opehed
__side of the container body 162 so that the ink:chambers (176,
177, 183) afe formed in the upper section region.” The cover.
member 163 is hermetically fitted in a state'that the.uppexr section
. -region ink chambers are separated from the lower section region
15- ink chamber (171). The film 256 is bonded to fhe'valve<stdrage‘
_chamber 168 in.a state.that the valve member 225 and a plate
spring 222 are stored in the valve storage chamber 168.
On the other hand, in the surface side of the centainer
body 162, as shown in Fig. 30, a membrane valve 21z, & spring
20 210 snd 2 membrane valve holding member (1id member) 213, having
a groove 213a communicating the outlet side of the membrane valve
212 with the recessed portion 195, are mounted and stored in
the differential pressure valve storage chamber 153, and then

the single air impermeable film 255 having such a size as to

25 cover the differential pressure valve chamber 123, the narrow
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20 210 and a nenbrane val ve hol ding nenber (lid nmenber) 213, having
groove 213a conmmuni cating the outlet side of the nenbrane val ve 21£%MWNJW4
the recessed portion 195, are nounted and stored in the differential
pressure val ve storage chanber 193, and then the single air inperneable
film 255 having such a size as to 25 cover the differential pressure valve
chanber 193, the narrow 17 JUN 2004 groove 196, the groove 201, the
recessed portion 190b, the recessed portion 195, the recessed portion 198
and the recessed portion 178c is bonded to the surface side of the

contai ner body 162. The air inperneable film 221 easily deformable by the 5
operat i on §680Ys Ifndelie ggoavedtfibont bpresss sed Rowt Far ¢888d e reemssed03
o.f the valve storage chanmber 168, and further the identification | ece
2.30 is noRATBHCRNESP xele lpGrs adimaide o5 ¢68 ondt hBevapyessed portion

st or age- chanber 168 by pawl s 230a, 230b. A _val ve nenber 250 opened by the

i nsertion &f8 FhéslﬁﬁngﬁﬁpF9 the musdpee(rige 24)ths Fﬂ%E?%%%r|9° Yet g%

R UL SR T RE T R e
etk e B R AL i
o R eSSBS A€ e BB A PR o
RTINS R AR
storage. chamber 168 by pawls 230a, 230b.
A valve member 250 opened by the insertion of the ink supply
10 needle (Fig. 24) is inserteéed in the ink supply port 164 so that
the valve member 250 is urged by a spring 251 to'be:normally
closed.. A.packing 252 is further inserted into the ink supply
port-164 to ensure a hermetic state between each of the valve
member 250-and the ink supply port and the container body 162.
15 - ‘In the drawings, reference numeral 253 designates a protective
. film which is bonded to the ink supply port to prevent leakage
of ink during commercial distribution stage, and which permits
the insertion of the ink supply needle.262.
Fig. 31 shows a cross~sectional structure in the vicinity
20 of the differential pressure valve storage chamber 133. The
spring (coil spring) 210 and the membrane valve 212 are stored
in the differential pressure valve storage chamber 193. The
membrane valve 212 is formed of elastically deformable material,

such as elastomer, and has a through hole 211 at its center.

25 The membrane valve 212 includes an annular thick portion 212a




20 of the differential pressure valve storage chanber 193. The spring
(coil spring) 210 and the nenbrane valve 212 are stored in the 00
differential pressure valve storage chanber 193. The nenbrane vaIv&ngg Qé
formed of elastically dEformable material, such as elastonmer, and has a

t hrough hole 211 at its center. 25 The menbrane val ve 212 incl udes an
annul ar thick portion 212a 1 ~ JUN 2094 circunferentially provided, and a
frame 214 formed integrally wth the annular thick portion 212a. The
menbrane valve 212 is fixed to the contai ner body 162 t hrough the franme

214. The spring 210 i5 supported_at one end by a sgéing receiving portion
5 212b of ¢hecwpheranbliadlverpavidedd ardt el vamer2 bhdf dxmed el meedr ahley
val've holding plate 213 fittingly fixed to the container body 162. In this
ar r angenenit:th nkbnpeRuhas phsskdreREbehe 3R f iTheemerpranerivgl veoR Igasses
through the inpk flow pqarts 194a and . i s bl ocke 10 by the nenbrane, valve
212. In tht$ St%%2, th '%Pﬁﬁ%%ﬁﬁﬁe?qqytﬂﬁ?iﬁ$¥°§ﬁﬁp¥9ep5Fﬁm§631Fn | Ber ed,

t he menbrane val v, 12 is separated from.a val ve seat 194b agai nst the
Lo noF or e e 4G 15, FRREOS 180 S5 QIMEBARY dhS0Ee PenF RSV ERE Bort ioh

th , h 211 . to_be. - lied La th I f d by th
B BT S L R U RS S

[ he i I ' 64,18 I t det 1 ned
Vel ve. e werpranecbaPveiats fid ot skt udl YV ERRER e il WG L AR e
194b by thf%ypging force of the spring 210, and thus the flow of ink is
I nhi bited.” By repeating '

In this arrangement, ink which has passed through the filter
215 (Fig. 29) passes through the ink flow porf.s 1%4a and'is blocked
10 by thé membrane valve 212. In this state, when 'a pressure in
~ the ink supply port 164 is lowered, the membrane walve 212 is
- separated frem a'valve seat 194b against the urging force of .
‘the spring 210, so that :ink passes through the through.hole 211
to be supplied, via the flow passage formed by t;he recessed portion
15 195, to .the ink supply port 164.°
When the ink pressure in the ink supply port 164 is increased
to a predetermined valve, the membrane valve 212 is elastically
contacted with the valve seat 194b by the urging force of the
spring 210, and thus the flow of ink is inhibited. By repeating
20 this operation,_ink is discharged to the ink supply port 164
while maintaining a constant negative pressure.
Figs. 32A and 32B show a cross-sectional structure of the
valve storage chamber 168 for air communication. Thewalldefining
the valve storage chamber 168 is formed with a through hole 220,

25 and a protruded portion 225z of the valve member 225 is movably
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20 this operation, ink is discharged to the ink supply port 164 while

mai nt ai ni ng a constant negative pressure. Figs. 32A and 32B show a
cross-sectional structure of the valve storage chanber 168 for a|r17JUN2mL
comuni cation. The wall defining the valve storage chanmber 168 is forned
with a through hole 220, 25 and a protruded portion 225a of -the valve
menber 225 is novably 17 JUN 2004 installed in the through hole 220. A body
225b of the valve nenber 225 is pressed by an elastic nmenber 222, such as
a plate spring, so that the valve nmenmber 225 nornally closes the. through
hol e 220. The | ower end of the elastic nenber 222 is fixed by .5
protru5|on12233115ﬁdlPhéh@eﬁhFQPGbohPﬂénz?ﬁeré%qu@Yr%%ﬁb|Qﬁ€iﬁetﬂ@¥¥e
protrusion 224 The _val ve nenber 225 is preferably provided with a seallng
portion 22BEMBREILZSf 17 PERTIRA Y66 e#raﬁ*e'itr:amemb%c?@?as s 2Fmér PL8R%t he

provideq T8RS e or Sqeacrenyetien Ash 8RR LYy et hdesfrong
L B AR PR SR e
oron 5 254 23 200 AL eyl el thetrt?é’%rl%g%tgrsLZ'EgCtﬁdthis’
TR T TS B0 Lol 1558 10 LA o7

cartridge |,SErLi 00a) BhECOL] PR S5 c | wad RE 'r%\ﬁ%fti%qyl eo'fta' Ra€@Pogh ment,

by the identifrcation
such as elastomer, on the through hole. (220} side.

The identification block 230 (Figs. 33A and 33B) provided

10 on the other side of the film 258 is fixed to holes 162c, 162d

.+ (Fig. 28) of the container body 162 by the pawls 230a, 230b {Fig.
333A), and is formed with a plurality of grooves (Figs. 33A and

-.33B: three.grooves 231, 232, 233 in this embodiment) parallel
"to the cartridge insertion direction. One-of these grooves,

15 i.e. the groove 232 in this embodiment, is formed with an .arm-

- 234 for pressing the protruded portion 225a of the valve member
225. The arm 234 is supported at the ink cartridge insertion
direction side, i.e. the lower end in this embodiment, by the
identification block 230.

20 The arm 234 has a fulcrum 234a about which the arm 234 is
rotatable tobe locatedslightlyinwardly. Thecartridge removing
side, i.e. the upper portion side in this embodiment, of the
arm 234 extends obliquely into an advancing path of an operation

rod 273 (Fig. 32B). The grooves 231 to 233 are respectively

25 formed with protruded portions 23la, 232a, 2333 to be opposed




20 The arm 234 has a ful crum 234a about which the arm234 is rotatable to
be located slightly inwardly. The cartridge renoving side, i.e. tHellNpif@
portion side in this enbodi nent, of the arm 234 extends obliquely into an
advancing path of an operation rcd 273 {Fig. 32B) The grooves 231 to 233
are respectively 25 forned with protruded portions 231la, 232a, 233a to be
opposed 17 JUN 2604 to the |l eading ends of the identification pieces 270,
271, 272 of the carriage 260 (Figs. 24 and 25). By this arrangenent, it is
possi ble to make the position of the arm 234 constant, while preventing
erroneous nounting 5 -.of an ink cartridge such that positions of the
prot ruded tporthiodsadi3mn ere@2af. 2B8aldautpdirerdns piechne 28adi hll el of
the identification pieces 270, 271, 272 are -set. in. accordance with. a
kind of inkfithe eararage dyeld Hieaprotd wwed $ortions -231a, 232a, 233a nay
be arranged in such a three-di nensional manner 10 that the ositiQQ§.of
t hese prot kudedBypdehi®mrmedskeited Hotls PSSRl e NeP dMR%% i posation
insertion/renoval. direction but also in. the cartridge thickness, .
di rect i on.OfHike kR s234 t CPRTEIH e Wbl 1§ RFRTIFLLRT HGPRRMb MR T HIE ki nds
or types w thout |ncreasjng -ag %gea where the %35ﬁéifi atioa region is
formed® . 9f ansinkRIEY iR SPCEatR dh PRSI “550° BE°LYUERE Retordihg
device- to jdentjf -in$ Eind ased, on t he Oiéti ns,of the
4 )

, ded
Dortions. Aheast3ihe ekt FRT 0T bR AS | ¢ (LECERL CEetLRs: L

rocel . HG OPICALLER 0ol o4 RO O aBhHARAcE Lt s
a kind of ink in the cartridge. The protruded portions 23la,
232a, 2332 may be arranged in such a three-dimensiocnal manner

10 that the positions of these protruded portions are varied not
only in the cartridge insertion/removal direction but also in
- the cartridge thickness direction. This makes it possible to
identifya large number of ink kinds or types without increasing
an area where the identification region is formed.
15 - - 7This identificationblock 230 is used by the recording device
. to identify-ink kind based on the positions of the protxruded
portions. To ease the identification of ink kind by a user or
during assembly, the identification block may have the same or
similar color as ink, or may be provided with a mark indicative
20 of ink kind.
When the ink cartridge is mounted to the holder and the
arm 234 is pressed by the operation rod 273, the valve member
225 is moved to establish a valve open state. Consequently,

the upper ends of the first ink chamber 171 at both sides thereof

25 are opened to the atmosphere via: the alr communication passage

- £E3 -



20 of ink kind. when the ink cartridge is nounted to the hol der and the
arm 234 is pressed by the operation rod 273, the val ve nenber 2257U@qpmyed
to establish a val ve open state. Consequently, the upper ends of the first
i nk chanber 171 at both sides thereof 25 are opened to the atnosphere via:
the air. communi cati on passage 17 JUN 2004 fornmed by the through hole 203a
opened in the vicinity of the second ink chanber 176 and the film 221; the
fl ow passage 205 defined by the vertically extending wall 204, which may
be spaced at a constant distance fromthe frame 174, and the cover nenber
5 163; the fIOM/passage .206; and the_air communication passage 17.3..

That is,. freEmedl by ERhanbBrouegl haleorfdni ereeadvin the vhebughy bl theola
with the groove 201 of the container body 162, and s further comunicated
via the ot ABFOBAJiBKr 6hERPABI &7508Nndt Ree 16187 ok’ 10B8 E608rREspHIe t HRS

film and the thrqugh hole 198c with the bottom surface of the recessed
portion 198ef¥RedREEbecher bl by S¥IEN ndoRbhi e LR B3 be spaced

air.-.pernmeable film 258. with _the one end 196 of fhe.narrow groove 196
formng t hatcafanslant cﬁlsttﬁ@"@oﬁlrﬁfﬁnEge bgﬁ?ff‘e t%&felﬂ‘%&?‘ﬁgc%@ﬁ e¥ReT he
atrmsptlgerel é5 TEerglnay be an LgE gartrigge that is nDuntEd to -the- sane
recor dPng. *B2¢i EBEaS1BPhBASPARS AP P i ABBsTEF e2 buRYEAVRAGRHAEE PRTYFE] | nk,
out of “hi%9 the rate of consunption is larger than for ink in the other
ink cartri g8S1 For exanple, an ink cartridge storing black ink is such an

ink.cartridge. sych an iRk G4t A% er 168 is communicated via the through |
- hole 20la with the groove 201 of the container body 162, and
is further communicated via the other end through hele 200, the
. 10 ° region 19%a covered by the film, and the throiugh hole 188c with
the bottom surface of the recessed portion 198: The recessed.
- portion 188 is communicated via the zir.permeable film 258 with'
the one-.end-196a.of the narrow groove 126 forming the capillary
. of the container body, thereby being opened to the atmosphere.
~15 " . There may be an ink cartridge that is mounted to the'same -
recording. device as other ink cartridges are.mounted and that
stores ink, out of which the rate of consumption is larger than
for ink in the other ink cartridges. For example, an ink cartridge
storing black ink is such an ink cartridge. Such an ink cartridge
20 is preferably designed to have a larger ink storing capacity
as shown in Fig. 34, and this is convenient for a user because
the exchange cycle of the ink cartridge can be made substantially
equal to the other ink cartridges.
The cartridge is constructed such that the configuration

25 of the opened surface of the container body 162' is the same

- 54 -




20 is preferably designed to have a |larger ink storing capacity 1 J@Cgmg
in Fig. 34, and this is convenient for a user because the exchangg

of the ink cartridge can be made substantially equal to the other ink
cartridges. The cartridge is constructed such that the configuration 25 of
t he opened surface of the container body 162' is the sanme 17 JUN 2004 but
only a depth W2 is large. By sinply varying the depth W2 of the contai ner
body 162', the ink ampbunt that can be stored in the container body 162
can be increased. The distance fromthe surface of the container body 162
5 to the arrangenent center of the ink supply port 164" and the. nenory
devi ce 167Ut sorky &odeeth Ednss ahergal uGwis iniloh varyisqudhet depitit W2of -
the other ink cartridge. . In addition, . the identification block 230" is
mount ed t *f hEhguEeaEeiReYebodyt he2' cothrai ek woeyniebhat apahn thriss tareed

i dentification block 230" is 10 'disposed at the sane position as that of
the ot her ImktRarcentRener: hpte 1hal cam borirereassdrel y apply
the.pressing force to the. _.ink-supply-port 1641 when the ink cartridge

i s mounted, the'hetatdFaRce hepMebhacsrface phchhedcart 20neF FRAY P ti on.
toward_the_surface__side of the contajner body 162 sinilarig fo the .ink

suppl y° port® 194 eaT r2ngementi FFoher tHk TRE ath n@u%}%eﬁ’?ﬁ%G ‘%joeasr’&otch%ave
345, Even PIRORE CHTLRROLE ! Ut BT =T het R il of rerhpeyt Teat 95 571 it TY ¢ 1
sutficient, (0l & C{R38" SPCLAONSn & AR cfet Mgl OWPARRAYS on, . the
identification block 230" is mounted to the surface side of the
container body 162', and thus the identification block 230' is
10 ~"disposed at the same position as that of the other ink cartridge.
.Note that, in order to surely apply the pressing force to the
-.inksupplyport 164’ whentheinkcartridge ismounted, the retaining.
member 165' is'located at an offset position. toward the surface -
side of the container body 162' similarly to the ink supply port
15 164'. 1In addition, the retaining member 166' does not have 'such
an offset arrangement as shown, for example, .in Figs.- 34%& and
34B.
Even if the thickness W2 of the container body 162" is larger,
it is sufficient that a cross-sectional area of an ink flow passage
20 for inducing ink from the fourth ink chamber 183' (Fig. 37) to
the differential pressure valve storage chamber (i.e. a
cross-sectional area of an ink flow passage ccrresponding to
the ink flow passage 188 in the aforementioned embodiment) and

the membrane valve 212' (Fig. 38) constructing the differential

25 pressure valve are the same as or similar to those of the




20 for inducing ink froze the fourth ink chanber 183" (Fig. 37) to HQ& ]
di fferential pressure valve storage chanber (i.e. a cross-section ? é@
of an ink flow passage corresponding to the ink flow passage 188 in the

af orenenti oned enbodi nent) and the nenbrane valve 212" (Fig. 38)
constructing the differential 25 pressure valve are the sane as or simlar
to those of the 17 JUN 2004 aforenentioned thin ink cartridge. For this
reason, the ink, flow passage corresponding to the ink flow passage 18B of
the aforenentioned enbodinment is formed such that a recessed portion 207

(Fig. 3.6) Ls provided on _the surface, sjde of _the container 5 body 162",
and the ré%é%% BoteReA Boini InkeGREH 159% he BON fhissgepsopg ghe3dnkhonded

to the surface of the. container body 162' The recessed portion 207 is
comuni cat BtP*AtPF T 32 FoneP T ERIPOF S RI t e oé’b‘?m Jﬁgfehﬂf‘?aw.‘s(ﬁ%e. Fh Q/é)tq’p% he

f h i nk_ghanb 1, 83 d,. [ d vi h h haql 0.7b
ourth, e FOSTREC 182 AN 8 UPRL £00 K 8. 3, Lhtoush Dol 2070,
el i s, | e sofy By LR 20 L saITuAlL e8bed Bl 48PSt e
defi ni fl ] ' ial . I

del 90, Ligul L ows Passagechent geb iy HUlLsrenlialy o estune ol s siorpge
whi ch i { s t ' tyad ' N
iich 1S bl e g BEBABALD R ob Hhes SRl e ad L6 apeoun
ar r angenentynd i d s ekt R oM he bRReHIRaREke + 2078 Blwd Peehoty-om of

the fourth ink chanber 163" to upwardly
a through-hole 207a .(Fig. 37} with the fourth ink chamber 183'
and at its upper end via a through hole 207b {Fig. 37} with the
~ 10 through hole 189' serving as the filter chamber. That is, the
recessed-pdrtion 207 is communicated at its upper and. lower end
. with. the innér side of the container bcdy.162'.
The Qall 184' defining the flow passage behind the
differential pressure valve storage chambex 183' has a height
15 - J from the surface of the container body 162‘,'which is smaller
~than the width W2 of the container bedy 162", as shown. in Fig.
38B. A film 208 is sealingly bonded to the wall 184°'.
In this arrangement, ink is sucked up from the through hole
207a at the bottom of the fourth ink chamber 183' to upwardly
20 flow in the ink flow passage defined by the recessed portion
207 and the film 255', flows out from the through hole 207b at
the upper end of the recessed portion 207 and passes through
the filer 215' to flow out to the surface side of the container

body 162'. In addition, the through hole 207b and the through

25 hole 189" are communicatedwith each other via the recessed portion
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20 flow in the ink flow passage defined by the recessed portion 20 and the
fil-m 255', flows out fromthe through hole 207b at the upper end bt Jih&l
recessed portion 207 and passes through the filer 2151 to flow out to the
surface side of the container body 1621. In addition, the through hole
207b and the through 25 hole 189" are communicated with each other via the
recessed portion 17 JUN 2004 189a' (Fig. 37). Subsequently, the ink passes
t hrough the tear-drop- shaped recess 190b' (Fig. 36) in the surface side
of the container body 1621, and -flows via the recessed portion 184a' into
a region 5 defined by the-walls 184'. and the film 208-, i.e. the back
side. of 18%ae dFigerédiiral pressure val ve storage chanber 193 ~ .
Subsequently, simlarly to-the aforenentioned enbodi ment, the ink flows
into. the ink stpPF§Ipartliyesthe\inpatisfesatdirosdsthy tear drobraperesdl ve
2121 in accordance with a negative pressure 10 in the ink supply port
164' . |f thHeceFow PRsade Fr o t e Fhsusip fere ehdftiet thescontginggRebody
differentiﬁé%pressgrg valve.stgéage chanb&r 193! is_constructed- as,

ment i oned ve, 2B4ehavspEia EBR BBCREHETROLhPRnk84an HRtO 2r¥editWel y

'he. shme WOFOHECaRY (HAG AL Tha HonBanare Bod 2837 KnotnEor| PREE, Stet -
cxample; SbECELNg, bRLOUL 00 e Bl I8, Jeliogg, therklongserae |
hei ght of éﬁﬁ%é&@gﬁtiﬁﬁlsimilarly to the aforementioned embodiment, the
L ink flows into. the ink supply port 164' by opening and closing
the membrane valve 212' in accordance with a negative pressure
10 in the ink supply port 164°'.

If the flow passage from the fourth ink chamber 183'-to
thedifferentialpressurevalve storage chamber 123! isconstructed.
as mentioned above, a dead space can be reduced and ink can be.
effectively used in comparison to case where the wall 184' is

15 simply formed-to-have the same height as that of the contailner
body 162",

In the illustrated example, since the height of the wall
184' defining the flow passage behind the differential pressure
valve storage chamber is lower than the height of the frame 174"

20 and wall 170' defining the upper section ink storage chambers,
the third and fourth ink storage chambers 177' and 183'
substantially form a single ink storage chamber in the thickness
direction of the container body.

The ink cartridge thus constructed is finishedas a commercial

25 product by overlapping and bonding a decorative film 257, 257




20 and wall 170" defining the upper section ink storage chanbers, the
third and fourth ink storage chambers 177' and 183" substanti al | y 7f HiNnd0&
single ink storage chanmber in the thickness direction of the container
body. The ink cartridge thus constructed is finished as a comrercial 25
product by overl appi ng and bondi ng a decorative film 257, 257" 17 JUN 2004
onto the film 255, 255' bonded to the surface of the container body 162,
162' as shown in Figs. 29, 30 and 38. This decorative film 257, 257" is
preferably formed with a tab 257a, 257a' corresponding in position to the
ink injection 5 ports 180, 18-1, 1801, 181' so that ink injection ports
180, 181, onBo'thagfiilnabhe 255d bonkypd he the 2578ace57h the rcarainer

af orenenti oned enbodi ment, the second ink chanber 176, 176" and the third
i nk chanmbepody 7163771 63} e2 8 opieiit chit eBl I t3° eath andhet8only through the
recessed portion 175a, 175a' 10 forned in the |ower portion of the wall
175, 115' so thhRifudesrbativerfilmrais dubblis thagt Sranberiqgnedidedh o
the., second' .ink chapber. 1:76,..176.' .(see Figs. 40 and 41) . However;.
as shown. #F&h §o72/4287ancF AL e SRPTEIEE 4BAPPSE E1on t7she ankslediPhe
also formed in the 3% er go;tiqy of the wall 175, 175 In this_case, --
even 18 i rRaEES ot® Gudiblink 0% 5P b 30 KRy 12K e issioam Pared Lpo, 161,

precipttated, ygy | UEL ROTLLDN"SY SIS Bl Ok,  concont ated
[k chanber 185185 PLGURIOLIE LS ERB REIE ] o T80k S MLk e
176, 176' and the third ink chamber.177, 177' are communicated
with each other only through the recessed portion 175a, 173a'’
10 formed in the lower portion of the wall 175, 175" se that function
of*an air bubble trap chamber is added to the.second ink chamber.
'ulﬂ6f“176'.(§ee Figs. 40 and 41). Howevelr,. @s shown. in Figs.
40 and 41, ‘a recessed portion 175b, 175b" may be also formed
- in the upper portion of the wall 175, 175'. In this case, even
15 incaseofsuchinkastobelikelytobeconcentratedor precipitated
at a lower portion, for example, pigment ink, concentrated pigment .
in the second ink chamber 176 is allowed to flow intc the third
ink chamber 183, 183' through the recessed portion 1752, 1753’
while the sclvent component is allowed to flow into the third
20 ink chamber 177, 177' through the upper recessed portion 175b,
175b', thereby facilitating agitation of the pigment and the
solvent component. That is, the ink concentration can be made
uniform.

In the aforementioned embodiment, the differential pressure

25 valve storage chamber is disposed in the upper section ink storage




20 ink chanber 177, 177" through the upper recessed portion 175b, IVFMHINN
t her eby facrlrtatrng agitation of the pignment and the solvent conponent.
That is, the ink concentration can be made wuniform In the aforementioned
enbodinent, the differential pressure 25 valve storage chanber is disposed
In the upper section ink storage 17 JUN Z004 chanber in view of conveni ence
of the layout. The simlar effect can be obtained even if the differenti al
pressure val ve storage chanber is disposed in the |ower section ink
storage chanber, or disposed-to extend across the upper and | ower-section
ink 5 - storage chanbers. In this case, the fl ow passages. are arranged
to comuniEROSMRN VieheupPBYCBEERES P T ARkestaN Ayl cTRFherMid #R efifRet

i nfl ow si de of the nenbrane val ve, and to comuni cate the. outflom/srde of

t he nerrbrar?é'l V& ebtaipRdt fEen nkt %ﬁ;}fSSFﬁnUF&rPﬁ%FSUFﬁ fHe'e storage

af orenent i embodi pent, the filter. 215 '215' orous erial is
i nstal | ed q tdt HRAE Hpdhe |]erecfhesexﬁt6ﬁﬂ tjspkofStt &9 f%‘tébnet Yival

bt ai ned e TPo o s PG 20ARE | D RASde T AT ACHed hatfor to
oo 18 R 420 P B PR, g ap s
(1 er {yies e, oo Byt s Bt el Ui, ookl ueadil s ony 0o
.the inflow.side of.the membrane valve, and.to-communicate the
outflow side of. the membrane valve with the ink supply port.
Further, in the aforementioned embodiment, the filter 2153,
10° '215' of porous material is installed in the "through hole 188
:i&thevicinityofthedifferentialpressurevalvestoragechamber.
.The similar effect can be obtained eveéen if a.plate-like mesh. .
filter 273 is provided in a stretched manner.to cover the ‘through
-holes 194a of the wall 194 of the diffe;ential pressure valve
15 -'storage chamber 193 {see Fig. 42).
Selected one, or-both of the filter types.made of the porous.
material and the plate-like filter may be used depending on a
kind of ink to be stored in the ink cartridge.
In this embodiment, three ink storage chambers are formed
20 in the upper section, but even if a single ink storage chanmber
is formed in the upper section, it is possible to obtain the
effect of reducing the variation of the water head pressure acting
on the membrane valve as mentioned above. By forming two or

nmore ink storage chambers, and by communicating these ink storage

25 chambers one another a2t the bottom portion(s), a space created




In this enbodi ment, three ink storage chanbers are fornmed 20 in tg% gﬁm
section, but even if a single ink storage chanber is formed in th uE@
section, it is possible to obtain the effect of reducing the variation of
the water head pressure acting on the nenbrane val ve as nenti oned above.
By formng two or nore ink storage chanbers, and by conmuni cating these

i nk storage 25 chanbers one another at the bottom portion (s) , a space
created 17 JUN 2004 in each ink storage chanber as a consequence of ink
consunption can be allowed to function as an air bubble trap space,

t her eby QlininatLg%ientry of the air bubbles into the negative pressure
gener at i ng-mEaEInilsk sSomragh aBapbesidd @ cPhargusncehel | ovedomgunmptabnpri nt
quality can. be avoided. In the aforenentioned enbodi nent, the ink supply
port is fGmeg iedlemedhset Senstidaces o eig bubbliedyesr biRagehe thieriebar
effect can be obtajned even if the ink supply port is formed in the side
surface. |89 igsd GiHeF et ofr A gele fubkd esgédptedthe ne gaieiire PIGSSUALed i n
conjunction with the ink cartridge insertion, process is nodified and
oriented tERTRHTHRG FIE RS LSHs 8F tTHH- asdP?%%%ngﬁ- T2 G 45/ athergdovrier 150
desig nnd%;ication. . descri bed above, according to -the present

i nventy on,®f HdEt i Bk HEY Hettupirerd §bn is supplied-via the negative

St emmi ng 11 om tHb. EHBMEE T e R AR A oGS Vi, BIEdanFeat 17 N
2004 5 formed in.the bottom surface of the cartridge,..but the similar
effect can be obtained even if the ink supply port is formed
in the side surface. In case where this arrangement is adopted,
10 a membey operated in conjunction with the ink cartridge insertion
- process -is modified and oriented to-match with the insertion -

- direction. ThHis is a matter of design modification.
. .As described above, according to the present invention,
since ink in the upper sectionis suppliedvia thenegative pressure

15 generating means to the recording head, the pressure variation -

stemming fromthe change in ink amount canbepositivelyprevented.




WHAT IS CLAIMED Is: |I. An ink cartridge for an ink jet recordi ng device
having a recording head, conprising: a container including: a Iower 17 JUN 2004
section ink chanber; an. upper section ink chanber; ...an ink supply port
for supplying ink to .the recording head; an ink suction passage connecting
the |l ower section 10 ink chanmber to the upper section ink chanber; an ink
fl ow passage connecting, the upper section ink .chanber to the ink supply
port; -an air conmunication portion conmunicating the lower section ink
chanmber with the atnosphere; and 1.5. a negative pressure generating
mechani sm arranged in the container: -and disposed in the ink flow
passage. ¥HAThdS QLAIMED iIfde according to claim 1, wherein. the negative
pressure generating nechanismincludes a differential pressure valve

havi ng a nenbrdne vanvenkzprdriges fak ani bk ke racesddnggce vl e dismindor 2,
wherein the upper and |ower section ink chanbers are partitioned by a

wal | that @ Fesog@ided head heo®PTisiner to extend substantial l'y

hori zontally., . 4. The ink cartridge according to any one of the preceding
25 clai ms, whelei®MURe NFFpemEd&&tingri i nk chamber is divided into
S . a lower section ink chamber;

an upper section ink chamber;
..an ink supply port for supplying ink to the recording-
‘head;
an ink suction passage connecting the lower section
10 ink chamber to the upper section ink chambex;
an ink-flow passage connecting the upper section-ink
chamber to the ink supply port:;
‘an alr communication portion communicating the lower
section ink chamber with the atmosphere; and

15 - a negative pressure generating mechanism arranged in the
container: and disposed in the ink flow passage.. -

2. The ink cartridge according to claim 1, wherein the
negative pressure generating mechanism includes a differential
pressure valve having a membrane valve.

20 3. The ink cartridge according to claim 1 or 2, wherein
the upper and lower section ink chambers are partitioned by &
wall that is provided in the container to extend substantially
horizontally.

-

4, The ink cartridge according to any one of the preceding

25 claims, wherein the upper section ink chamber is divided into




17 JUN 204 a .plurality of chanmber regions by at |east one wall having a _
conmuni cation port at its lower portion. 5. The ink cartridge accordilfigUN gl
claim4, wherein a first slope is formed at an outflow side of the

conmuni cation port 5 of the wall. 6. The ink cartridge according to any
one of the preceding clainms, wherein .a second slope is formed in- the,
-ink... chanber to be oriented in a noving direction of a carriage-of. the

recording device when the ink cartridge is nounted to the carriage. 10 7.
The ink cartridge according to any one of the preceding clains , further
conprising: a filter disposed in the flow passage to -be | ocated between

t he upper asdgtuimml itk chiindeamtzad tdwE aregdty s Presssurcasgenrdrilatiavging a ,
mechani sm and upstream of the negative pressure generating 15 mechanism
S. The i nkcagemuirl chyel crageor tialy it dowanewft iathe preceding. clains,
wherein an inflow port of the ink suction passage is set to have such a
cross-sectional®ar edlks ing ¢ttt iddke bpcoagingaty cledmce,. wherginTad ik
cartridge according to any one of the precedin clainms, wherein the ink
SUCL] On pEsRR 35 ERIIeR (B byem By Siotamal (the IROEWRLFRTEOR Rt 111 m
sealing the recess. 10. The ink cartridge according to claim4, wherein
bottom s&f & Wlkhe chamber regions are fornmed as sl ope surfaces 25

that are |ocated to he |l oywer as the chanbers are | ocated nore .
o 6. The ink cartridge according to any one of the preceding

claims, .wherein.a second slope is formed in- the..ink:chamber to
be oriented in a moving direction of a carriage of the recording
device when the ink cartridge is mounted to the carriage.

7. The ink cartridge according to any one of the preceding
claims , further comprising:

& filter disposed in the flow passage to. be located between

-the upper section ink chamber and the negative pressure generating
mechanism, and upstream of the negative pressure generating
mechanism.

8. The ink cartridge according to any one of the preceding
claims, wherein an inflow port of the ink suction passage is
set to have such a cross-sectional area as to hold ink by capillary
force.

9. The ink cartridge according to any one of the preceding
claims, wherein the ink suction passage is defined by a recess
formed in the container, and a film sealing the recess.

10. The ink cartridge according to claim 4, wherein bottom
surfaces of the chamber regions are formed as slope surfaces

that are located to be lower as the chambers are located more

- B2 -




17 JUN 2004 downstream 11. The ink cartridge according to claim 4,
wherei n the nost downstream one of the chanber regions, which is th

closest to the negative pressure generating nmechanism is connunici?éHNZQL
with the negative pressure generating nechanismvia a fl ow passage
extendi ng substantially vertically. 12.. The ink cartridge according to
claim1l, wherein the,. flow passage extendi ng substantially vertically
is-.defined by a groove fornmed in the container and a filmsealing the
groove. 10 13. The ink cartridge according to any one of the preceding
clainms, wherein a frane is forned to surround an outer periphery of,the
upper sectPES Rk *Bhanber and to define a space conmunicated with the

aceor ding 1o chhi m 155 Wb EPRCTTRSC 16T TRt a0 SORRHE ol YRR Tem Ty
car 1§ dgeatE ARITHOL TR oRE B PGB Scbar tg bl A ha Ahers G rve e
art r gt ery : ng" el s, |

Fi [ mhavi ngb a1 gy TP MemedRsrren oot ni ke £y SomndhKLepeRy. ©

sectign ivrc”ftﬁr{%ﬁég%‘giggg%@ifgﬂa%eﬂgfﬁir%;ﬁeeﬁahhgmmmeﬂ%w B8ssdhe ink

cartridge accor ereint other of the two chanbers is

atmspher o SEeTR8 By e TG any one of the preceding.
12.. The ink cartridge according to claim 11, wherein the -
flow passage extending substantially vertically is-defined by
a groove formed in the container and a film sealing the groove.
10 13. The ink cartridge according to any one of the preceding
claims, wherein a frame is formed to surround an outer periphéry-
of the upper section ink chanber and to define a space communicated
‘with the lower section ink chamber at both sides of the frame.
14. The ink cartridge according to claim 13, wherein the
15 frame has a wall that vertically divides the container into the
upper.and lower ink chambers.l
15. The ink cartridge according to any one of the preceding
claims,whereintwochémbersareformedinasurfaceofthecohtainer,
whicharedividedbyafilmhavingairpermeabilityandinkrepellent
20 property, and the lower section ink chamber 1is communicated with
one cof the chambers.
16. The ink cartridge according to claim 15, wherein the
other of the two chambers is communicated via a passage rormed

in the surface of the container with the atmosphere.

25 17. The ink cartridge according to any one of the preceding
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17 JUN 2004 clainms, wherein the |ower section ink chanber is connuniﬁgt%g
with the atnosphere via a fl ow passage that extends froma vicinity £ JUY 004
upper portion of the |ower section ink chanber to a position above the
upper section ink chanber. 5 .18. The ink cartridge according to claim1,
wherein the container includes a box-like container body having an opening
and a bottom and a cover nenber sealing the opening of the container

body. 19. The ink cartridge according to claim 18, wherein at 10 | east one
of the ink chanbers is fornmed by sealing the opening of the container body
with a film . 20. The ink cartridge according to claim 18, wherein an
interior 6% aime comegiaier Bedyl ovepSeEtiiosndd ko heBbeitng Sa CPFENBL C35R8 t he
upper section ink chanmber is defined by sealing an openiqg 15 of the frame
with a fiMhtioibe phacspesg ¥ agel wtpararag tR tcPAF #1290 Topfe? FiFirAsy

frame is spaced at a distance_from an outer peripheral wall of the,

cont ai ner fod} UBRET PRELARR Thlhe E%Lée%é&‘}tt&ioﬁglgg bR §0 "M?é’tséi%ﬁof‘he

20 |l ower section_ink chanmber is opened.to.the atnosphere via the space

bet ween tﬁ@of"rear@eaﬁjd’ﬂ% S&ﬁtér‘mpelﬁkpﬁ@rag'lb%l |. 23. The ink cartridge
corordio 1o U M ST APl BASIRTG IS UL Aston,
vall. 25 24 (NG d K S 99085 CE I NGo L £a A 8L SRy WAANE] Taf Rfening
: andaboftom,andacovermembersealingtheopeningofthecontainer

body.

19. The ink cartridge according to claim 18, wherein at

10 least ohe of the ink chambers is formed by sealing the opening
of the container body with a film.

20. The ink cartridge according to claim 18, wherein an
interior of the container body is partitioned by forming a frame, - .
and the upper section ink chamber is defined by sealing an opening

15 of the frame with a film.

21. The ink cartridge according to claim 20, wherein the
frame is spaced at a distance from an outer peripheral wall of
the container body.

2. The ink cartridge according to claim 21, wherein the

20 lower section ink chamber is opened to the atmosphere via the
space between the frame and the outer peripheral wall.

23. The ink cartridge according to claim 21 or 22, wherein

a recess is formed in a region corresponding to the space between

the frame and the outer peripheral wall.

25 24. The ink cartridge according to claim 23, wherein the




I 1 JUN zoos recess is forned in the surface of the container body. ﬁﬁ. he
I nk cartridge according to any one of clains 20 to 24, wherein a 1i Jm}or
of the frame is divided into a plurality of chanber regions by at |east
one wal | having a conmunication 5 port, the chanber. regions being
arranged horizontally. 26.. The ink.cartridge according to claim 20,
wherein the negative, pressure generating nmechanismis. stored in a-region
where the upper section ink chanber is defined by the frane. 27. The ink
cartridge according to any one of the preceding 10 clains, 'wherein an ink
I njection opening is located in the vicinity, of the ink suctjon passage.
15 28, FERRSENR S AATEAS T SPiar TR SRR T £BGr GRS ARSI ng a
recordi ng head, co i si,nq;: . _.._.a container._including: anJdnk _cha r; an
Pk Supply por Z5or Rk 5555 S8 Breor LaPa iy RSP ML L0
passage cqnnecting . the 1nk_suppl I he i pk_¢ [ ir
comuni cati Epa%%%&&nb%ﬂﬁﬁ§f§§P¥HSSFﬁg‘#ﬁ% egﬁdd %}ggﬁﬁﬁlfhgggfﬁ%ggﬁéfe; a

i Sposed i ERETEE PEou basEloRt Sher by o LTI
to th% ai%J?%Pngﬂéxgﬂéﬂﬁer.regions being arranged horizontally:

. 26.. The ink.cartridge according to claim 20, wherein the
negative pressure generating mechanism is. stored in a-region
where the upper section ink chamber is defined by the frame.

27. The ink cartridge according to any one of the preceding
10 claims, wherein an ink injection opening is located in the vicinity
of the ink suction passage.
28. . An.ink cartridge for an ink jet recording devige having
a recording head, ccmprising:
a container including:
15 an ink chamber;
an ink supply port for supplying ink to the recording
head;
an ink flow passage connecting the ink supply port.
to the ink chamber; and
20 an air communication passage communicating the ink
chamber with the aztmosphere;
a negative pressure generating mechanism arranged in the
container and disposed in the ink flow passage; and

an air communication valve connected to the air communication

25 passage, wherein the air communication valve normally maintains




25 passage, wherein the air comunication valve normally maintains 17 JUN
2004 a valve closed state, and is opened when the ink cartridge is ??mwaﬁ?
to the recording device. 29. The ink cartridge according to clain12§,
wherein the air communication. valve is communicated with the. atnosphere
via -5 a, capillary- that is defined between a narrow groove- fornmed in a
surface of the container and a filmsealing the narrow groove. 30.. The
ink cartridge according to claim28 or 29, wherein an air. chanber is
formed to be separated fromthe ink chanber, and the air chanber is

connected tq _the ink ch er. by the air .10 ni.cati.on, valve that is
urged by é‘nv&’l(fl%gc C %nrﬁt%s%ﬁ%’o %Cfrﬁﬁ I%Pe%(fﬁ{ﬂ;eﬁh Te V4 \?g%g‘lr gg sfate
and that is en the ink .  cartridge. is. nounted to the recording
devi ce. 3®Pdﬁ%§éfﬁﬁﬁgﬁér%%ﬁﬁ§%;? réﬁiﬁ?%k)clain130,. wherein the air

chanber ['s conngg! edpip e ok ABARDEE DY aanevLl Wi 6lag 1313neac, chad the

val ve includes @ val've ne -arr cylindrical space to seal a

| oner por if-gncbg&mmecaﬁ@eﬂoingg%h@@'is%&ﬁm'%?ateﬁﬂ%iitﬂktﬁ@rawﬂdﬂ%a@@ri@i ng

to claim wherern t ve nenber 1ncludes a vertically extending

sliders and . an8l@siie 120 Wad Ve Paldd e d8d Rinad J AR Rl irdmeld e

slider, and a'spring is attached to an upper portion of the slider to urge
the val ve 5 park-RWBEN Ne htalited BhaCart1iWee 266" €hathd©r &k ArPok .0r

32, wherein a windowis fornmed in the container to be confronted with an
... 30.. The ink cartridge according to claim 28 or 29, wherein
an air.chamber is formed to be separated from the ink chamber,
and the air chamber is connected to the ink chamber by the air
10 communicationvalvethatisurgedbyanurgingmechanismtonormally
maintain the valve closed state and that is opened when the ink
cartridge .is. mounted to the recording device.
31. The ink cartridge according to claim 30, wherein the
air chamber is connected to the ink chamber by a cylindrical
15 space, and the valve includes a valve member ‘arranged .in the
cylindrical space to seal a lower portion of the cylindrical
space.
32. The ink cartridge according to claim 31, wherein the
valve member includes a vertically extending slider and an elastic
20 valve part provided at 2 lower porticn of the slider, and a spring
is attached to an upper portion of the slider to urge the valve
part upwardly.
33. The ink cartridge according to claim 31 or 32, wherein

a window is formed in the container to be confronted with an

25 upper end of the valve member so that the upper end can be depressed
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25 upper end of the valve nenber so that the upper end can be depressed 17
JUN 2804 fromthe exterior through the window. 34. The ink cartridge
according to claim33, wherein the windowis sealed by an elablﬂﬁgﬂm&
deformabl e, air inperneable film 5 35. The ink cartridge accordi'ng to any
oné of the preceding clains 30 to 34, wherein the air chanber is opened to
the atnosphere via a capillary forned in the surface of. the container:.
36. The ink cartridge according to claim 35, wherein the capillary is
defined by a neandering groove forned in the surface 10 " of the contai ner
and an air inpernmeable filmsealing the nmeandering groove. 37. An.ink

cartri dgefrem &he GRUEEHOFeEHEANAG B6% WeNRRYing a recordi ng head,
conprising a container including; 15 an | ower section i chanber.; n
upper section Pk cA&SbePs Sﬁngkdgﬁpﬁ?§°{%£%gf?ﬁ Qﬂﬁﬁﬂiéﬁngwﬁﬁﬁe98'Fﬁ3
recordi ng head; an ink, syction passage nnectin e |l quer . I 0 ink
chanber tUlPﬁQWU65eFe§%EaiBH ?%RQ%%éghﬁ§¥i¥uﬁ%ﬁﬂéﬁ%b ’pgggédﬁgggﬁ%ggg%ng
the ink s&ggly port to the upper section ink chanber; and an air

communi ca H-passage communi cating the |ower section ink chamber with the

at rmsgher € .. 35. Theink cartridge according to any one of the preceding

claims 30 to 34, wherein the air chamber is opened to the atmesphere
‘via a capillary formed in the surface of the container..
36. The ink cartridge according to claim 35, wherein the
capillary is defined by a meandering groove formed in the surface
10 ° ofthecontainerandanairimpermeablefilmsealingtheneandering
groove.
37. An.ink cartridge for an ink jet recording device having
© a recording head, comprising:
a container including:
15 - an lower section ink chamber;
an upper section ink chamber;
an ink supply port for supplying ink to the recording
head;
an ink suction passage connecting the lower section
20 ink chamber to the upper section ink chamber;
~an ink flow passage connecting the ink supply port
to the upper section ink chamber; and
an air communication passage communicating the lower
section ink chamber with the atmosphere;

- 25 a negative pressure generating mechanism arranged in the




25 a negative pressure generating nechanismarranged in the 17 JUN 2004
contai ner and disposed in the ink flow passage; and a filter of a pbdfdUk 7004
material, provided in the ink flow passage between the negative pressure
generating mechanismand the upper section ink chanber. 5. 38., The ink
cartridge according to claim37, wherein the filter is provided in a
regi on opposi ng the negative -pressure -generating, nmechanism 39. The ink
cartridge according to claim37 or 38,- wherein a part of the ink flow
passage, which connects the upper section "ink chanber to the filter,

10
iS5 formed in a circuitous manner.in a vertifﬁl planeél and_| ocated in the
vi ci ni ty SRR FRT oRPGhe+BPOFRE 111 ERF FRKpHEY RIESEMY FHE ink cartridge

according to claim39, wherein the <cjrcuijous flo assage is partially
enl arged to foRnfaht&Frof15 PREBBF ™ %Bl?tgiEﬁﬁvh§% THé%%H% %%?t##ﬁbe

according to claim37, wherein the filter_is arran LN | e
formed i PAPRATDMET HeFD t%%ﬁ]d‘ecgr‘?glt‘?ﬁ é’&&ﬁs%ﬁeg%%gggag %8%%%9%?% e ink
fIOM/pass%ge bet ween %he negﬁtive ressure generating mechani smand the
upper 20-ERCEPBRTI nRCEAGADERS $9°™FRE i nk cartridge according to claim 37,

bresctire genctt | niPReChAn o 1€ AETEREA B SEa e A TR e Ve
recordingfgfgégeis provided in a region opposing the negative .pressure
generating mechanism.

39, The ink cartridge according to claim 37 or 38, wherein
a part of the ink flow passage, which connects the upper section

10 ink chamber to the filter, is formed ih a circuitcus manner in
a vertical plane, and located in the vicinity of a region where .
- the filter is provided.

40. The ink cartridge according to claim 39, wherein the
circuitous flow passage is partially enlarged to:.form an alr

i5. Dbubble trasp region.

41. The ink cartridge according to claim 37, wherein the
filter is arranged in a through hole formed in the container,
and the through hole serves as a part of the ink flow passage
between the negative pressure generating mechanism and the upper

20 section ink chamber.

42. The ink cartridge according to claim 37, wherein the
filterisarrangedinarecessprovidedbehindthenegativepressure
generating mechanisn.

43. An ink cartridge for an ink jet recording device,

25 comprising:




25 conprising: 17 JUN 7004 a container having an ink supply port; %tlheast
two ink chanbers vertically partitioned by a wall in the contalné J
bei ng | ocated substantially in an upper section and the other being

| ocated substantially in a lower 5 section; an ink flow passage’
connecting a bottomregion of the |lower section ink chanber to the upper
section.ink chanber; and a . differential. pressure valve disposed. in a
fl ow passage connecting the ink. supply port to the upper section ink
chanber, 10 in a region of the upper section ink chanber. 44. The ink
cartrldge according to claim43, wherein a. f||t r chanber and a

di fferential p?e%%%?%l%%Tv EEHRY aRfe- LhaTHRRLY Y orned |n t he upper

Sde and {he var vt 108 CRERRFS | TR RELE G goRer Bhnf ol hod
‘ch;eégrﬁq{'fﬁ f%fggnﬁgyggggrm 317 eresd of mg%%%’ g A deggoned
lover cect PohePRkehAargs, SreP oot Lo e0a hus fe AT £ W dded e 20

| ower sec??% passage med i n

Ci rcuj tous mpNNer at least in a vertical plane. 46. The ink cartrldge
accordi ng *t% 5% one of the preceding claims 43, 44 or 45 wherein the

upper section gﬂhﬁbaﬂmwpgeggageéonﬂam% SHetegR RA1dORT enenEsied by a
fl ow passage.

section ink chamber to the upper section .ink chamber; and

a differential. pressure valve disposed in a flow passage

connecting the ink supply port to the upper section ink chamber, -
10 in a region of the upper section ink chamber.

"44. - The ink cartridge according to claim 43, wherein a.
filter chamber and a differential pressure valve storage chamber-
are formed in the upper section ink chamber so.that the filter
chamber is located at an upstream side and the-valve storage

15 chamber is located at a downstream side, and wherein the filter

. chamber and the valve storage chamber are-partitioned by a common

wall.

45, The ink cartridge according to claim 43 or 44, wherein

an upper region of the filter chamber is communicated with the

20 lower section ink chamber via a flow passage that is formed in
a circuitous manner at least in a vertical plane.

46. The ink cartridge according to any one of the preceding

claims 43, 44 or 45 wherein the upper section ink chamber includes

two ink storage portions connected by a flow passage.

25 . 47. The ink cartridge according to claim 46, wherein each




25 . 47. The ink cartridge according to claim46, wherein each 17 JUN 2004
of the ink storage portions is an ink inflow port and an ink outjfjl i pfir t
that are located in the vicinity of a bottomportion. .48. An ink cartridge
for an ink jet recording device, conprising; 5 a container having an ink
supply port; at least two ink chanbers partitioned in the container, one
being | ocated substantially in an upper -sect -ion -and the other being

| ocat ed substantially in a |lower section; an ink suction passage connecti ng
a bottomregion of the 10 |ower section ink chanber to a bottomregi on of

th ti ' hanber . . . and tive, '
mochan s br A QLR | SR TR B p e ERG el EOTMCEE nt He BRIt Cont bl

hanber to. i nk t. 49 . 1Lk ' ' t
C1'ai m 48 AT S Fetitot ha by SBEFER IMEO RS 1L Rt L ond by

t-1 t- | 4nt | [ ' | d, at
Thei 1 bot tomee® i thE R anbt hot 86 of0r 1R PRE JL U BB tagmeb B2t ol m

48 or 49, g%ﬁgf% g20 afilter is arranged in a f|low passage connecting the
upper sect) i nk”chanber to the negative pressure generating nechani sm

51. The ink cagtridge; AEEORL NEqt Onaly)x08epplyt Perpyeceding claims 48 to
50, erein an inflow port of t%e I nk suction passage has such a cross
sectional areazgs;t9sholtdel RKxb¥hameaps! batyitioned in the container,
one being located substantially in an upper-section-and the other
being located substantially in a lower section;
an ink suction passage connecting a bottém region of the

10 lower section ink chamber to a bottom region of the upper section

ink chamber; and

a negativejpressure.generatingJnechanisnlprovided in a fyow.-
passage connecting the upper section ink chamber to the ink supply:
port.

15 49, The .ink cartridge according to claim 48, wherein the
upper section ink chamber is partitioned by at least-one wall
into a plurality of reglons which are communicated, at their
bottoms, with oné another.

50. The ink cartridge according to claim 48 or 43, wherein

: 20 afilterisarrangedjjlaflowpassageconnectingtheuppersection
ink chamber to the negative pressure generating mechanism.

51. The ink cartridge according to any one of the preceding

claims 48 to 50, wherein an inflow port of the ink suction passage

has such a cross sectional area as to hold ink by a capillary

25 force.
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25 force. 17 JUN 2004 52. The ink cartridge according to claim51, wherein
the ink suction passage is fornmed by sealing a recess fornmed in the
container with a film 53. The ink cartridge according to any one of7tfe 7004
preceding 5 claims 49 to 52, wherein bottom surfaces of the plurality of
regions in the upper section ink chanber are arranged progressively |ower
as the -regions are closer to the negative pressure generating mechanism
54. The ink cartridge according to any one of the preceding 10 claim49 to
52, wherein the nost downstream one of the regions, mhich Is closest to

th ti t . hani

negative pressuie gans 4 %3#@%@%?2#%?%139@%%"“ & Hhetesh 5

substanti al | vertlcall i_nk artrl 98 2 c 9&89 Sl m 54

wherern. o SHETiPoRRSs88 T R §Y SLAR% Fa 52 285 e
erggglln rogQv |IE€ ] age, forned |n an [knerypgfilgﬁ?ofy {he ore

contalneréaﬁaéi %T EBQ%‘ le ink cartridge according to any one of the

preceding claigs 48,[0:85 AT AL 8:8830ESUY QMM olshen U RRYCCRaRY on

W owe

20 ink chanber S connunlca the section i nk chanber at both

e e e
Conta'nerf@ﬂféﬁ@hh%heuppersectlonlnkchamberarearrangedprogressively.
‘lowerastheregionsareclosertothenegativepressuregenerating
mechanisn.
54. The ink cartridge according to any one of the preceding
10 claims 49 to 52, wherein the most downstream one of the regions,
which is closest to the negative pressure generating mechanism,
is communicated with.the negative pressure generating mechanism .
via a flow passage that extends substantially vertically.
55. The ink cartridge according to claim 54, wherein the’
15 flow passage extending substantially vertically is formed by
- sealing .a groove-like passage, formed in an inner portion of
the container, with z film.
6. The ink cartridge according to any one of the preceding
claims 48 to 55, wherein a space surrounding the uppex section
20 ink chamber is communicated with the lower section ink chamber
at both sides.
57. The ink cartridge according to claim 56, wherein the
space is defined by a frame-like wall, a part of which is a wall
dividing the container vertically.

25 58.. The ink cartridge according to any cne of the preceding
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25 58.. The ink cartridge according to any one of the preceding 17 JUN 2004
clains 48 to 57, wherein two chanbers partitioned by an air perngg hﬁ ﬁ@d
ink repellant filmare formed in the surface of the container b f J

the | ower section ink chanber is communicated with one of the chanbers.

59. The ink cartridge according to claim58, wherein the other of the tmo
chanbers is comunicated with the atnosphere. through a passage forned in
the surface of the container body. 60. The ink cartridge according to any
one of the preceding clains 48 to 59, wherein an ink injection port is

| ocated in, 10 the vicinity of the ink suction.passa 61. The. ink

cartrldgecéééﬁﬁﬁﬁﬁP§8 &Wﬁrﬁﬁgﬁﬁo?%ﬁm%?EEBBFﬁé *ers nglfgeéﬂeab%ﬁereln

th t | ud t - - d d.a

bot t om Z'ﬁﬁ RV Rt Shl e M TR R R iR
hanb d fi d t d

chanber e ﬁ&gaft?‘\‘? %ﬁ?"&s&re&%ggﬁle : machag'lb E %Or&tbﬂl!mr&% C%Ieﬁ ngyl an a

film and |ng Rechani smTs arranged
recess forned |% th% s%%face of the container body. 62. The |nk cartrldge
accordi ng °s Sﬁy Bﬁe 5@ &> preceding clains 48 to 61, wherein the | ower

secti@n ink chagber s %9}4089’9‘8958 Eegc)f%}ﬁut, el té@asﬁlpegga ‘uh%:%lfd QWe

passage extendi'ig 0 ah” upper ont ai ner. The i nk

ﬁart ridge oFHEY g'f”%ﬁlteot%%y cg\%‘gb ré'. g% @0%@1%'1%1:(9@ JiH A(’_%et Qthdspheeeel n
pper section i nk chanber e havi ng connunlcatlon ports
at a batt @M pah ANp3dedage formed in the surface of the. container body.
60. The ink cartridge according to any one of the preceding
claims 48 to 59, wherein an ink injectlon port is located in
10 the vicinity of the ink suction passage.

.+ 1. The ink cartridge according to any one of the preceding
claims 48 to 60, wherein the container includes a»container.m;inz
body having an opening and a bottom, and a cover member sealing
the opening, the upper section ink chamber is defined by a wall

15 formed in the ‘container main body and a film, and the negative
pressure generating mechanism is arranged in a recess formed
in the surface of the container body.

62. The ink cartridge according to any one of the preceding
claims 48 to 61, wherein the lower section ink chamber is

20 communicated with the atmosphere via & flow passage extending
to an upper region of the container.

63. The ink cartridge according to any one of the preceding

claims 48 to 62, wherein upper section ink chamber is divided

by a wall having communication ports at a hottom portion and

25 an upper portiocn.




25 an upper portion. 17 JUN 2004 64. The ink cartridge according to claim
61, wherein the recess for the negative pressure generating nechantf?1¢s
formed wth a through hole, an ink chanber side opposite the reces 4N 2004
seal ed by another film and the recess is coomunicated via 5 a filter with
t he upper section ink chanber. 65. The ink cartridge according to claim®61,
wherein a nenbrane valve and a nenbrane val ve. hol ding plate. having a
recess defining a fl ow passage for comrunication with the ink supply port
are arranged in the recess, and the recess is sealed by 10 a film bonded

to the surface of the container body. 66. The |nk artridg ccordl to
any one of the %rec £ nkc?%ﬁ?ﬁ? EFEE NG ReF 56Wp$?§|ng Eﬁl%Jrg%

i cati t t he | 1l th
o mosphor ESCPRS 67 CORTERPCAL PO CAFVES SS<Trar Y YRR A, Aenoaed °
Va'Ve'C'OSeﬁBStag$C§&8%$ﬁ 09, ORENPLh WIEL L PCS | 8K sggégiégetﬂé fouted to

the recordt I nk—car e accordi to claim erein:

the air gﬂgﬁégga gglﬁgégﬁe%nekfﬂesa veﬁ ey JEODE' i s el anthisalivearged by a

spring to he val vé 0 closed state and to be opened by

an exgern 'fgﬁ?é?s LoR cABOopbbe sl commugicoatipeyal ve |s sealed by a

filmelastica orna e exfernal depression. 68. The ink
cartridge aCCOF?J' ngrha Szhﬁ' E‘aﬁé%nw@srse:eom@n&awecmsmeelhaSh@rsmlang

portion made of el astoner
membrane valve and a membrane valve. holding plate having a recess
defining a flow passage for communication with the ink supply
port are arranged in the recess, and the recess is sealed by
| 10 a fiilm bonded to the surface of the container body.
- 66.. . The ink cartridge according to any one of the preceding
claims 48 to 65, .further. comprising:
an air communication valve communicating the lower section
ink chamber with the atmosphere, the air communication valve
: 15 ‘normally maintaining a valve-closed state and being opened when
the ink cartridge 'is mounted to the recording device..
67. The ink cartridge according teo clalm 66, whereip:
the air communication valve includes a valve member
elastically urged by a spring to normally maintain the valve
* 50 closed state and tc be opened by an external depression; and
the air communication valve is sealed by a film elastically
deformable by the external depression.
68. The ink cartridge according to claim 67, wherein the

valve member has a sealing portion made of elastomer.

. 25 69. The ink cartridge according to any one of the preceding




25 69. The ink cartridge according to any one of the preceding 17 JUN 2004
clains 1 to 42 and 48 to 68, wherein the negative pressure generatmuysz4
mechani smis arranged m dway al ong the fl ow passage connecting the iInk
supply port to the upper section ink chanber. 70. The ink cartridge
according to any one of the preceding 5 clains 43 to 47, wherein the

di fferential pressure valve is disposed mdway along the flow passage
connecting the ink supply port to the upper section ink chanber.

claimsl1u>42and48to68,whereinthenegativepressuregenerating

mechanism is arranged midway aleng the flow passage connecting
the ink supply port to the upper section ink chamber.

70. The ink cartridge according to any one of the preceding

5 claims43t047,whereinthedifferentialpressurevalveisdisposed

midway along the flow passage connecting the ink supply port

to. the- upper section ink chamber.




