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WO 2007/ 142016 PCT/ JP2007/ 060323 -1- DESCRIPTION | NK
CARTRI DGE, | NK CARTRI DGE BAG AND | NKJET RECORDI NG

wWOARPHRAIIYS TECHNI CAL FI ELD The present i nvent ip@i/3r2007/060323
relates to a replaceable ink cartridge or an ink
cartridge bag and an inkjgL recording apparatus
enpl oyi ng the sane. 10 BACKGROUND ART An i nkj et
recordi ng apparatus enploying a replaceable ink
cartridge/ink cartridgsgdegregmorpe classified into
two types. The first type has an ink 15 cartridge and
a head provided as a single integral unit. The second
type has an ink cartridge and a head provided

TNSE [CRRI KL DGE AnTNKI SARTRTDER BAG,t AP (AKIET HRESARIII NG
as a head tank or a sub tank) connected to the head.

AFRARATIUSs a conceptual diagramof an inkjet 20
recordi ng apparatus 10 with the ink cartridges and the
head provided as a single integral unit. A recording

| ement _substrate is provided on the bottom surface of
TQFHW%QA%hEEQB recordi ng head 11 On top of the

1¢, ?_ER]QTQES%%%\% SRRy e B e DUkcpEfEeane
igkgcarglﬁaéengZQQY %ﬁ?%%@tPGI&ﬁP%QQFGH§93£§ inkjet

recording apparatus employing the same.

BACKGROUND ART

An inkjet recording apparatus employing a
replaceable ink cartridge/ink cartridge bag can be
classified into two types. The first type has an ink
cartridge and a head provided as a single integral unit.
The second type has an ink cartridge and a head provided
separately, and also has an ink tank (also referred to
as a head tank or a sub tank) connected to the head.

FIG. 1 is a conceptual diagram of an inkjet
recording apparatus 10 with the ink cartridges and the
head provided as a single integral unit. A recording
element substrate is provided on the bottom surface of a
box-shaped recording head 11. On top of the recording
head 11, there are mounted ink tanks 12k, 1l2c, 12m, and

12y containing ink of various colors, e.g., black
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-2 (hereinafter, "k"), cyan (hereinafter, "c")

magenta (hereinafter, "nf'), and yellow (her ’ I
WO 00142% e | nkj et recording apparatus 10 furfﬂﬁgl?fp&&mmn:’
i ncludes a scanner 13, a conveying device 14, a sheet
feeding tray 15, and 3 a —dride bar 16 of the recording

head 11. In such an inkjet recording apparatus in

which the ink cartridge and the head are,\praqyi S
(peseighSternt BkFAlL el (ORESinRIteivus a5 )f’olc}'?{‘-i : £
Specifically, black ink inside.,t J K s 1'S The
(sappinadtearo F‘ﬁéllﬁ"nﬁdgé/ iNg (ﬁgg%lﬁ%%'ugﬁn i nk
~suppl yi ng opening of _the i ﬁﬁ%é@l@_@é@u@eéoérgcanner
inkdersreGppried %@35?%3%? gﬁhx)ylng openi ng of the

not shown recor dj Nty Hdst rededihg obgdy ahsSj nknd
18r o ﬁ&PP{eP’ﬁntgh?eS’ch% r@ﬁ'g %head 11. 15 FIG 2 is a
concept ual_ di M Acdfkigd hdatolling apparat us
az@“%ﬁﬁh%%ﬁkqéigﬁfi ges and arﬁiad provi ded

separ at el y, Idiicicadd r i st 2dkcoPding 2appaaagus2ip which
containing 1nk of various colors as in the exanple

\Mhﬂ'béﬂﬂéidqeEhﬁﬂ,théahka@k?;ecgggv@gyg Afigénfingle
O e et o o Bt e B an B3,
ok ik it e Soanieh brskobbi CenaePRIeA hteShe
ko Son g ot ecnabs b SofuguERL v Rag of
g;etggkiggégtléﬁcgggiggjoint, and is supplied to an ink
supplying opening of the not shown recording element
substrate through an ink flow path in the recording head
11.

FIG. 2 is a conceptual diagram of an inkjet
recording apparatus 20 with ink cartridges and a head
provided separately. Ink cartridges 21k, 2lc, 21m, and
21y containing ink of various colors as in the example
shown in FIG. 1, e.g., black (k), cyan (c), magenta (m),
and yellow (y) are provided at the bottom part of the
main unit of the inkjet recording apparatus 20. Ink
tanks (sub tanks) 22k, 22¢, 22m, and 22y for storing ink
are mounted on top of the recording head 11. Although

not shown, there are ink supplying needles with sharp

tips provided in the main unit of the inkjet recording
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WO 2007/ 142016 PCT/ JP20071060323 -3 apparatus 20

where the ink cartridges 21k, 21c, 21m and 21y are
WOe07/143016 i nk cartridges are stabbed by thesepcirag2007/060323

suppl yi ng needl es and connected to the inkjet

recordi ng apparatus 20. Jye other ends of the ink 5

suppl ying needl es are connected to a bendabl e ink

supplying tube 17, so that ink is supplied to an ink

apg?%ta% blor qu@lr < hehd ninls upptyi Nggésib21ky. 210, FRE, 2and
ements corresponding to those in FIG 1 are denoted
210y arthgesane mef eranceanumiyss dfel stabbedkpyt these
recording apparatus performs a printing operation
inkhenpphieriad sewiliak ardetonmgctadaho tgk éakiietdge, a
desirable printing quality cannot be  attained. and a
refcainding erpamRius t2e. r Bee dPhgeheaRds Bar theulRN y | f
the recording head is a thernal type 1% E rthernore,
S uipfo 1ari e t e 2IPPFYRReREed hRde hRBER2 ﬁﬁeﬁ@kis no
ink remaining in an ipk cartridge,  the. pressuyre.
supsdndae £Yhe the n?%dFEan ink %ﬁksgaséﬁﬁ%né% %é?t 5%

i Nsi t.h tridge. . Thi bt t
ta{rﬂi'&zpta}%tﬁ%rx PRt chrtinanop RELRE ek, %0 at G 2

20 id b dastdd
e Rt e R o o i A

tﬂgﬂgaﬁgﬂﬁgﬁéfgﬁgg Egﬁbggg@cting that there is no ink

remaining Tn anin cartridge (also referred to as an
ink end sgatys) inkjet recording apparatus performs a

printing operation when there is no ink remaining in an
ink cartridge, a desirable printing quality cannot be
attained and a failure occurs in the recording head,
particularly if the recording head is a thermal type.
Furthermore, if an attempt to supply ink is made when
there is no ink remaining in an ink cartridge, the
pressure decreases in the middle of an ink supplying
path or inside the cartridge. This causes air to enter
the ink supplying system when the cartridge is replaced
subsequently.

Tn order to avoid the above~described failures,
the inkjet recording apparatus needs to have a mechanism
for detecting that there is no ink remaining in an ink
cartridge (also referred to as an ink end status).

There have been many proposed techniques for



10

15

20

25

25 There have been many proposed techniques for WO
20071142016 PCTI JP20071060323

-4cbteﬂﬁnin%the
WO ORIy anount of ink inside an ink cartrit§d&P2Ra/060323
one exanple of determ ning the anmount of renmaining
i nk, patent document 1 di4ecl oses a nmethod of
detecting the anmount of remaining ink inside an ink 5
cartridge by using an el ectrode pin, Patent, doc t, 2
dettiesmiiosiasy & retireR HR1BGt REARRY BEt &BKi MY SLRS glﬂn‘onﬁn k
of remaining ink. In both nethods, .the | Cc 406 £
catridavi deRF viti$ %%I%I‘P?i@n& g&%?ﬁ%ﬁ‘t"%por Iﬁ&e%g(totrdlrﬂg
the, amount of ink remmining,iRsi t Nk GardHd s
r%ﬁﬁﬂ@%ﬁgh%?%fd?%Fe?ﬁe PﬁﬁmggFtﬁigggc%gggﬁef'conplex
and . expensive. Anpt her 1Gat aEi Gl hienk
d?%ﬁ%?h?&ggh%n%%%?ngfg?nﬁgﬁégggnggﬁbulatelihe anount of
elect ed i pk. I o 1608 RIRCHIGN amitinty Ad@mernd
= %f%&g?e$§tﬁat§§6é§tﬁal anountkg? i nk consuned rmay
dgg& égggegpﬁgghg,g bire opRSTHIEY aimiqﬁtiofg i rtke camewmedo £
ur% ernore, in order to prevent air fromenterin
rLRgihAkgSYRRLYi N8 Byshemetlddd,s thexaushrgaroriddvel &
certain"anount of ink in the ink cartridge, takin
pkBY@deccaufh theivaonal euuipnent Do gfekerbhRanblift .
Pat ent docunent 3 discloses a cartrjdge with, an ar eg
ambenei oIf dnkcoehedmiing dinsignie HOE GRhtradee, an

di scl oses an ink cartridge with two ink bags therein.
therefore, the ink cartridge becomes complex

expensive.

Another method of determining the remaining
amount of ink is to calculate the amount of ejected ink.
However, the ejection amount varies, and therefore, the
actual amount of ink consumed may not correspond to the
assumed amount of ink consumed. Furthermore, in order
to prevent air from entering the ink supplying system,
it is necessary to leave a certain amount of ink in the
ink cartridge, taking into account the variation in the
ejection amount.

Patent document 3 discloses a cartridge with
an area therein for collecting air. Patent document 4
discloses an ink cartridge with two ink bags therein.
However, if the ink cartridge is removed (from the

apparatus) when both ink bags are empty and the negative
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However, if the ink cartridge is renoved (fromthe 25

appar atus) when both ink bags are enpty and the
wortegatszoae WO 20071142016 PCT1JP20071060323 - BCPURROU06323

is high in the ink conveying path, air would enter

the ink conveying path. Batent docunent 3 describes a
nmet hod of renoving air that has entered the

cartridge. However, by enploying such a nethod, the
prE§§u§eC§Ethﬁ € 1 e GOIEE SN0 M reve ity expemsi yEr Paubdt
cunent 1: Japanese Lai d-Open Patent Application No.
enb8r64hePahentdoreyirny Ritkapapeisent adde@pent Pat ent
Application No. 2003-193340 10 Patent Docunent 3:
dedapanese al aietHaew Patemvinppricathah Nes entergdrihe
Pat ent Docunent 4: Japanese Lai d- Open Patent .
capliidoat.i ofioMeve#,- 1831ere0 ] oy bhg herchf a¢ pethod, the ink
above-described types of 15 _inkjet printers, it is
cagesiics daarmsstetel §X caRduRBPeRALVPNk i nside an ink

cartridge. However, it is_ difficult N di_atgel
detect arPatRlePSERENE G‘ﬁeﬁaplf"‘ﬂés@nQ%il?%ﬁgﬁag{%éﬁyeynt

consunmed. If t [ end status is detected a few
ARR%&ﬁﬂE&%ﬂtQﬂ'Eﬁ%@gé?ely consumi ng the 20 ink, the

pressure in the 0 f t.he Vil o fnt

decrease,ﬁﬁ%%%.dﬁéggégn?hg'i?ﬁbggﬁ%ggﬁhg negﬁ%g. Air
ApEY: E & 1S, | HosuUPBkYupg path and even the head

Patent Document 3: Japanese Laid-Open Patent
Application No. H11-182759

Patent Document 4: Japanese Laid-Open Patent
Application No. H4-183116

In either of the above-described types of
inkjet printers, it is desirable to completely consume
the ink inside an ink cartridge. However, it is
difficult to immediately detect an ink end status when
the ink is completely consumed. If the ink end status
is detected a few seconds after completely consuming the
ink, the pressure in the middle of the ink conveying
path may decrease, depending on the ink conveying method.
Air may enter the ink supplying path and even the head
tank by replacing the ink cartridge while the pressure
is reduced. Air inside the ink supplying system may

cause ink ejection failures in the inkjet recording



10

15

20

25

tank by replacing the ink cartridge while the pressure
is reduced. Air inside the ink supplying system ma

WOHOHI28Y i nk ej ection failures in the inkjet P%F%‘VW@O”?’
WO 2007/ 142016 PCT/ JP2007/ 060323 -6 apparatus. If an

attenpt is made to convey6-nk froma conpletely enpty

ink cartridge or ink cartridge bag after the ink is

conpl etely consuned, the pressure S inside the ink
ameatatdge or ink cartridge bag decreases. Wen the

ink cartridge or the ink cartridge bag is..r [ N

such a st Afudn BRESRBIE oW H@é{ﬁ g"%} &Org’s%tlinolﬁ%&?n

with reduced pressure_therei n cqont. A8
cerpbIpReYi BMBFY. RS 547 grlh 9° eﬁ%p ]’?@éo%aout S 5

nters. the ink f i Ay t Sshed e.
a %ﬂ%ﬂ@Rﬁn&:l?Hggﬁﬁ@%ﬁ%ﬁ&% pr es'e%?%;gnti on
. provid an_in : fly H | Gardgé bédgcreanses .
lgﬁlﬁﬁkj‘e'g’te ?8?:‘0?8?’23% éadg%pal?g]% uc?(ﬁn V\h({cgg?ne or nore
whka! BRedlayecdesciioed o sataiiiagesrariigt imdgated. A
preferred enbodi nent of the present invention
rBReYdeS naRuidhK aC arfatiuige, tien hokloarneedbe foug, and
an inkjet recording apparatus capable of 20 preventing
sk ibnameeriind iwigh heduted opweyswee pat e ab_nCORRBCE Ak
cartridge or the ink cartridge bag is renoved r(:o_ be
theplatredphand. aviatd whifsh 3 nkes@ht bea SHbEF IRt PYFFYIS

enters the ink feeding path through the needle hole.

DISCLOSURE OF THE INVENTION

The present invention provides an ink
cartridge, an ink cartridge bag, and an inkjet recording
apparatus in which one or more of the above-described
disadvantages are eliminated.

A preferred embodiment of the present
invention provides an ink cartridge, an ink cartridge
bag, and an inkjet recording apparatus capable of
preventing air from entering the ink conveying path when
the ink cartridge or the ink cartridge bag is removed to
be replaced, and with which ink can be substantially
completely consumed.

An embodiment of the present invention

provides an ink cartridge for supplying ink to an inkjet
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conpl etely consuned. An enbodi ment of the present
invention 25 provides an ink cartridge for supplying
wOi20é7/142018n i nkj et WO 2007/ 142016 PCT/ P2 0 O Pt@®/ 8883060323
3 -7- recording head, the ink cartridge including a
primary ink roomand at-jeast one secondary ink room
configured to store therein the ink, the secondary
i nk room being arranged adjacent to the primary ink
rebeelindNtheddl,| hed iStippiant tngidgedi rctodinguaedrinary
suction the ink fromthe primry ink roomand supply
intkhedofik i tdte lgdgtetone eperaidgr hednk whemecanfhgurgr
supplying needle is made to pierce through the )
tos etonsarshdredin doe i inkucthe SaeeRéRrYhankatopBabe1iag
needl e hole provided in the ink 10 supplying needl.e
ameagsss ahiePnhery ik PHORREY agktSOOQQCFRSnaPhén$hk

fromthe primary ink, r th h th dl I d
SURRIBIAE T [ ThESTARY cFOr BHBFAPRg tPRoad Aits ol The

i .nk | yi h d iy ' i
pn';%;ag%%‘f’:‘éﬁ L;'}?inﬁ’?%wt%@pg??néﬁé LRE BEDRNYG JiRECCE
passes r ‘ ' :
TS fat O Thohe ki L RECRARTBkoRTY OB o N made

tofﬁglzg%ytflpgu Q0P e ABc£BRAd -FERL K0T CIRE iRY @3RIH a

. n “provides an ink caitridge bag for supplying
mddted Oc@g: 20 | nkhgt keqeediagnbeadpriche deek iearthd dgek

ag including a primary ink roomand at |east one
s@ﬁ&P@ﬂﬁQYnééﬁléoﬁéhches the primary ink room so as to
suction the ink from the primary ink room through the
needle hole and supply the ink to the inkjet recording
head via an ink supplying path, and as the ink supplying
needle is pulled out from the primary ink room, the
needle hole passes through the secondary ink room so
that the ink supplying needle can suction the ink from
the secondary ink room.

An embodiment of the present invention
provides an ink cartridge bag for supplying ink to an
inkjet recording head, the ink cartridge bag including a
primary ink room and at least one secondary ink room
configured to store therein the ink, the secondary ink
room being arranged adjacent to the primary ink room;

and an ink supplying needle configured to suction the

ink from the primary ink room and supply the ink to the



10

15

20

25

configured to store therein the ink, the secondary ink
room bei ng arranged adjacent to the primary

i nk roo
W87 13010k suppl yi ng needl e configured to Sug{%_’rpgﬁooﬂ%oszs
25 ink fromthe primary ink roomand supply the ink to
the WD 2007/ 142016 PC /JP8O07/ 060323 -8- inkjet

recordi ng head; wherein the ink supplying needle is
made to pierce through the secondary.ink_ r in
i ey CoPALRG Peedl BB BLpr GOFAEHK HOPRATLAR Peddre
suppl yi ng needl e reache e prinary..i 0 0 ;&S stieh
iSMMEd%nt@hBl?HRefF%ﬁ??ﬂg %Fan?ﬁgﬁgér&ggﬁ%t roﬁbﬁ t he
needl e ho] e. and_supply ' : he 4 Rigeeti nikecor di ng
a ERnSY at3At| ﬁkngﬁﬁg?ylfléggp%?ﬁ?&%ﬁ g? the ink
suppl ying_ _needl e_|i I i miar@Mitdke fyomrayy asnko
SWR§#%¥?ﬂeneﬁ§gglgethggpgggeg #ﬁ}gﬁgﬁ-the secondary
| DK, L QOm, 50 the peimsugplivingowedteramh the
S%%%%?gngpéel%%kk??gn1 thg secgﬁgary i nk room _
n&6695 1B o @naneupphedichentingd tchehw eisviet iTRANIGH]
an i1nk cartridge, an ink cartridge bag, and an inkjet
hESE04ERNAARRA atupd lyiagpratedindud £ HEhe el 5 S 9
of preventing air fromentering the ink convey ﬂg
nBatihewitsh palSietploats tingst (e RAEFEAFY h i EH°™1 nk Can
be substantially conpletely consuned, BRI EF =em 56
nDERTRI PHIEN res SR thRANeE % 189092ty 38 ohe¥ht T
di agram of an inkjet recordi ng appar L hs i pk
thatt ey farkiR %dleeéle 9, APPRLAT YR YhENIhRKErom

the secondary ink room.

According to one embodiment of the present
invention, an ink cartridge, an ink cartridge bag, and
an inkjet recording apparatus are provided, which are
capable of preventing air from entering the ink
conveying path with a simple structure, and with which

ink can be substantially completely consumed.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a conceptual diagram of an inkjet
recording apparatus with ink cartridges and the head
provided as a single integral unit;

FIG. 2 is a conceptual diagram of an inkjet
recording apparatus with ink cartridges and a head

provided separately;
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provided as a single integral unit; FIG 2 is a
conceptual diagram of an inkjet recording apparatus
wownati4zalk cartridges and a head 25 provi ded PCT/JP2007/060323
separately; WO 20071142016 PC [7, 1120071460323 -9-
FIGS. 3A, 3B are sectional-diagrans of ink cartridges
according to a first enbodi nent of the present
invention; FIGS. 4A, 4B are sectional diagrans of the
ink 5 captesdges, agBoadengeiot itdma ) idistgmremzodifreiitk of
the present invention; FIG 5 is a sectional diagram
caftatdyek acaordidgetacsofdivsd tekwdigwmtd afniidR ment
of the present invention; and 10 FIG 6 is a
ppesapecinvenvien: of an inkjet recording apparatus

according to a third _enbodi nent, of _the present .

i nvent i on,FIfsg-mﬁhhwhén%@e&mw@ge@am Phgthy 1ok

t he above-descri bed enbodi ts of the,. prese
CARGELRRER EaRoBBLARpFPoaneIS Ry SR ARG

ouT TEE.INVE |ON A description is given, wth
PY¥ePEPENCBYEBHRE? acconpanying draw ngs, of an

embodi menty of, 19 PLEYRRYe 1 dAWENE1 8raRlof Fhh Sink
cartridge according to a second embodiment of the
present invention; and

FIG. 6 is a perspective view of an inkjet
recording apparatus according to a third embodiment of
the present invention, to which the ink cartridges

according to the above-described embodiments of the

present invention can be applied.

BEST MODE FOR CARRYING OUT THE INVENTION

A description is given, with reference to the
accompanying drawings, of an embodiment of the present
invention.

<First Embodiment>

FIGS. 3A and 3B are schematic diagrams of an
ink cartridge or an ink cartridge bag 1 (hereinafter,
both are simply referred to as “ink cartridge” unless
required otherwise) according to a first embodiment of

the present invention. Inside the ink cartridge 1 are
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FIGS. 3A and 3B are schematic diagranms of an ink
cartridge or an ink cartridge bag 1 (hereinaft
W%&”WIQP& simply referred to as 'ink cartri dgéac%rbmz%og/émoszs
required otherw se) according to a first enbodi nent of
25 the present invention-1Pnside the ink cartridge |
are WD 2007/ 142016 PCT/JP2007/060323 -10 storage
roons for storing ink 2. Specifically,_the i's :
stidmage | Thoma ofaleskophnd, L0ki eh | SPERETAERRaYy SPSrSyds
room and a second storage rpom 4, heh t e
a sticesid akyk st le? B@%e r 681 p vagéghn%grﬁbgi g? Eﬁ?hg orad
first 5 ink storage, ro 3 € 4l NkGt Kisdg@ el is
ronef ARG § S%ﬂ%go?tgrﬁ%e?:fa:ép‘ fHat has [ow nbi st ure
er neabi | | d b vRSRE Y1y idgide the first
SO ﬁEYa?%%ﬁagg r%?@%@?%gbility of P%e ink. As a
; Jptd c eg , t heneseaandamt Sidyesade Iroqme fexalsly
+ e?g(?gg%)e/ ?rgéé of a"10 material that has |ow nojsture
mgﬁéﬂggbglﬁ5¥e§ggllgwa® haspdroveatnilsture |peyme
at both of the storage roons 3 and 4 are filled
2Nt Bolink i@f pehecedia idasi ded cargticte 1Rt QP &propri at e
met hod. Most of the second storage roomd4, which is h
p1Bstheapaqdngant sher dgekr odkg 3 936kt eRff | TRPHES ¢ nE®
first ink storage room3 in the first ﬁnbodi

sHowedary sttioeagied&dam ol SuA£3° PFoF FHW héelfe®s
descri bed belowis inserted

moied. Ha MRS e WO T G noearEe e s R Re A el 5
5;¥§g;g¥kinP Tt is assumed that both of the storage
rooms 3 and 4 are filled with ink of the same desired
color by an appropriate method.

Most of the second storage room 4, which is
the secondary storage room, is located inside the first
ink storage room 3 in the first embodiment. However,
the side into which a hollow needle 5 described below is

inserted (pierces) is exposed outside, so that the

hollow needle 5 can be directly inserted. The

.embodiment is not limited to providing a single second

storage room 4. In a case where plural second storage
rooms 4 are provided, the second storage room 4 that is
arranged at the outermost position is preferably exposed
outside. Specifically, at least part of the face of the

outermost second storage room 4 pierced by the hollow
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20 -enbodinent is not limted to providing a single
second storage room4. In a case where plural second
wostor/Bgee roons 4 are provided, the second st @cage00w060323

4 that is arranged at the outernpst position is
preferably exposed outsigge Specifically, at |east
part of the face of the 25 outernpst second storage
room4 pierced by the holl ow WD 2007/ 142016
neBETEIB2QQ7/080323 cukkidacedherthésmexppsedeoplsrdd
Furthernore, the plural second storage roons 4 are to
sebendr sargedd roasls 65 atony daiaecangadi AnwArsheshe
holl ow needle 5 is inserted, as shown in FIG 3B At
albeasta tdieressdiand 5 stiokclyethaoheilprenerdbry Scébl apses
' when all of the ink 2 therein is consumed. Wth
1msqynaﬂ4(aalﬁhqwnewnaﬂ¥§0f33theAFiFgﬁanF%§t5P§Qeroom
3, the inside layer that contacts the ink.is .
stpxr@fgam o aTﬂqm rﬂaﬁ%ﬁe%q’%ﬂblr%‘b}/f%ﬂéeﬁrw 58 ?g‘llh)?lfer?&e £
e |l ayer at contr the 10 .el astici | S.2
2 s db| 3 s 'yre yc|ﬁ%€5|£?9ﬁrd088 e %%25% 35 ©F

olyirer;

t el t, -b ' i ,

£y :q"%’épldﬁ???fc%%%ee KRBT of ny Fagh L Baty LayB e
caDo : : . . .

cqiH %%$E%h%§fgg)ii5$95fé§a§§gphhﬁg 0¥ %dmggzaﬁyMéne or

. arrow hown in F
pé%ﬁ%%ﬂ%f&n%?_gﬁgimfédléhﬁayekhQHdﬂ<ddhﬂﬂﬁiélﬁhe
C ridge is conpletely consunmed, i.e., when the

elddt 2cipythe presbrabiyshatege i ayrnllc solebimpl etel y

consuned, the ink cartridge 1 is renoved to
copolymer; and the outermost gas-barrier layer is
preferably made of EVOH (saponificated EVA (ethylene-
vinyl acetate copolymer resin)).

Ink is supplied in a direction indicated by an
arrow 6 shown in FIG. 3A. Referring to FIG. 4A, when
the ink in the ink cartridge 1 is completely consumed,
i.e., when the ink 2 in the first ink storage room 3 1is
completely consumed, the ink cartridge 1 is removed to
be replaced. If the second storage room 4 were not
provided, there would not be any ink remaining in the

ink cartridge 1, and therefore, the pressure inside the

ink cartridge 1 would be reduced. If the ink cartridge

1 is removed under such a status, the pulled-out hollow

needle 5 contacts the atmospheric air while the pressure

inside the ink flow path extending to the recording head
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be r_eglgced.h If the second storage room4 were not 20
rovided, there would not be any ink remaini '
““Eﬁ%”@é???ldge 1, and therefore, the pressurenﬁggﬁﬁgﬂﬁmmns
the ink cartridge 1 would be reduced. If the ink

cartridge 1 is renoved Uhkfer such a status, the
pul | ed-out hollow needle 5 contacts the atnospheric

cair while the 25 j.nsi i

SyEetg 1o e Fectd nd okt Wb FeoTida e SO
. -12 . :
LREBTGS & T S

t hrough a h 58; g0 smbhe fkr ided with
enbodinenﬁﬂ$§Q%$BVﬁ!ed mﬁ?%_t%@yggt%ﬁdgstorgggvﬁg§WIZ?

t?{%ers%fc%gi é“é?ﬂﬂa%é hedmke . 5 TrRet&Eege, lwhslbethg ink
exchanged (see FIG 4B), the ink i nsi de the second
cShAGR;d 00 Hei iy Gt cnatlgdby (segaFlGe PBesstibe ok
the 1nk flow path and enters the ink flow path
iUy hdies aend estmtagSarobmt helhobhowioneddby 5, as
indi cated by an arrow 7. Accordingly, the 10 reduce
n¥essive prsssiere hef i tike sippl §lay parh ped cEESFEr &G
(raised) so as to prevent air from

\ I i i

Jilrﬁt ﬁlmpi L Idlydiﬁ *phr?uglv\i"@hesﬂéﬁdéesp Ieg\gnaggrfuéﬁl ‘lt?roélforlt &
si de e in trid i

nﬁﬁﬁﬂ%t%}yaéo%%@%%%ggét%%u gléf%%ﬁg gir§%§353¥#ﬁy§)’the

_ : I'nsi t'he
i nk supplyin ath. ln_t fi, js
waeseh phesdore: nastieonfesibka BN pas i 85 o,

éggkggkggmqgggggg)SSESagr@Beb%@%%n&ﬁ%ﬁﬂﬁfﬁbﬂniﬁﬁﬁfﬁg
into the ink supplying path. With such a simple
structure, the ink inside the ink cartridge 1 can be
substantially completely consumed without letting air
inside the ink supplying path. In the first embodiment,
the exposed face of the second storage room 4 pierced by
the hollow needle 5 is preferably made of a material
that seals the hole after the hollow needle 5 is pulled
out, in such a manner that not only the second storage
room 4 but also the first ink storage room 3 are
isolated from the atmospheric air. The same material is
preferably used for the face acting as the partition
between the second storage room 4 and the first ink
storage room 3, so that the first ink storage room 3 and

the second storage room 4 are separated when the hollow
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that seals the hole after the hollow needle 5 is
pulled out, in such a manner that not only the second

woso7r/83e1620 room 4 but al so the first ink stormagepbeoss032s

3 are isolated fromthe atnospheric air. The sane
material is preferably used-for the face acting as
the partition between the second storage room 4 and
the first ink storage room3, so that the first ink
nHedlag s ricomax antk-éde second storage room4 are
separated when the holl ow WD 20071142016

PCT/ JP200 4 D5032B Emd@dimentPe 5 is not inserted.

<Second Enbodinment> FIG 5 illustrates a second |

enbodi mentFiG. whithushsasesondsscondgempesiinents 1n
connected outside and 5 adjacent to the first ink
wrigiadde SRA |+ QFRISCESHB AnbSdPRBRECEERe Ort%éeld@f RAg

e T gf%fza"ﬁéa%%aﬁsﬁ R’ b7 fjpe secon
t 3 I 5

SR eoﬁi??[,%h Ade 19k | Phengedbia s18REYe Fadkf 4 Faging
@P&Oﬁ#&tm}ﬂttor of a5bRY3t e flhr%nlt%ietsga &{oom

e secon ge room4 i1s also provi

ﬁﬁ@@@%nl@@@&&&%trogﬁegef Ohge WoEN oheRIREIRD 3 h’%édﬂ‘ to

cartridge i nk inside the second storage room 4

PS BhsiOo@dfrdi Fiegathve PIEESRU eeeoridhetiotadd awon 4
path and enters the 15 ink flow path through the

aeess etbote bheofathe fhalinaw theeetllrsts. ivficcotdragéyroom 3.
air is prevented fromflow ng

The second storage room 4 is also provided in the second
embodiment. Therefore, when replacing the ink cartridge
1, the ink inside the second storage room 4 is suctioned
by negative pressure of the ink flow path and enters the
ink flow path through the needle hole 5a of the hollow
needle 5. Accordingly, air is prevented from flowing
into the ink supplying path, and the ink inside the ink
cartridge 1 can be substantially completely consumed
without letting air inside the ink supplying path. The
status of suctioning ink from the second storage room 4
through the needle hole 5a of the hollow needle 5 is the
same as the status shown in FIG. 4B, except for the
point that the second storage room 4 is outside the
first ink storage room 3 instead of being inside, and

therefore, a diagram of such a status is omitted. 1In
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into the ink supplying path, and the ink inside the
ink cartridge 1 can be substantially conpletel

WQ NI without letting air inside the ink 2007940323
path. The 20 status of suctioning ink fromthe second
storage room4 through t td4needl e hol e 5a of the

holl ow needle 5 is the same as t he status shown in
FIG 4B, except for the poin

d
Ssprsaceas oombpdbnent,  PPES LhAk Leratagel GRREFDS o0n 3
tead of b d d,25 th '
SIS e BCSPRRLSEPEtR FPBE 4 AROPSG0 FF iRy AR B
PCT/ JP2007 0323 t d t
W?F%?l?gkté?gr saal?oéﬁesﬂ%&%g%ﬁ%rgﬁ%n' IEg'trloorwagﬂég {%%ﬂ]eg,

A f £ I t
rreThPbd ShRg Kol Posrneedra e e, R o i Guch

&B?Qgéf bBAt 3t hadf khet dderd Htorage mewn 3 antet he
second storage room4 are isolated fromthe

a5 ePapbEr iF¢omi Ehe<ihimodghded B> FIG 6 is a
perspective view of an inkjet recording apparatus
accor di ng &Thd ridhiBmbcehimehittent of 10 the present
invention, to which the ink cartridges according to
the above- dESor ifed serbai mePRGL Hfe tHeew pposapt 1nkjet

i nvention can be applied.. In thls in recor.din
apparding, apma ek ARG h‘%ﬂ:'s]ﬁ% e‘f‘%ﬂ“k’%mﬁg‘é O

provi ded separately. As sho

G. Kk
phienf&eseY ﬁé‘lvlfdgs‘-oé'l'pa'i%r nge‘éka ﬁ%’ﬁt rgi’c%r Iéfﬁlcelgejset

according to the above-descried embodiments of the
present invention can be applied. 1In this inkjet
recording apparatus, the ink cartridges and the sub
tanks are provided separately. As shown in FIG. 6, an
inkjet printer 30 includes a paper feed unit 31, a paper
eject unit 32, an apparatus main unit 33, an
opening/closing cover 34, a display unit 35, an ink
cartridge storing unit 36, and an opening/closing door
37 of the ink cartridge storing unit 36. The ink
cartridge storing unit 36 has ink cartridges 1 for four
colors detachably attached thereto. Although not shown,
hollow needles are provided at the back of the ink
cartridge storing unit 36 so that ink inside the ink
cartridges 1 is supplied to the head through ink

supplying tubes. The present invention is applicable
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eject unit 32, an apparatus main unit 33, an
openi ng/ cl osi ng cover 34, a display unit 35, an ink
WoadvHzelge storing unit 36, and an openi ng/ cl FETRF2HEGO60323
37 of the ink cartridge storing unit 36. The ink 20
cartridge storing unit 36-1%s ink cartridges 1 for
four colors detachably attached thereto. Although not
shown, holl ow needl es are provided at the back of the
notikontgr toi dge istkjeitng agnndi3gy sappdmatusnkwibbi d8 Lhé
ink cartridges 1 is supplied to the head through_ink,
castsiggeyang eubead Troprdedms invelngbna fategral unit
agplicable WO 2007/ 142016 PCTI JP2007/ 060323 -%5- ngt
bukl plee & ipnkjiekiedc s Hpp AR WREhtAnVPARD the
.cartridge and a head praqvjded as .a single inptegra
ipki carbdtdgiesd s &e&;@%j& ?J%J%%?}&‘?%gs pﬁﬁrgf)u ®to
whi.ch the 1ink cartridge is detachably attached so as
replpeed-r epl aced. The present invention is not |inited
to _the_ SRei @f@g%ﬁ’? diﬁ?éxqéfgnefpoﬂbgegﬁmi@éﬁ to the
vari ati ons an nodi ficatrons nay be nade w t hout
SPRRATEIINE 1y YR d i &6 Oy 961 hOF Pr 888N 2k BYRAIHEN antl
he present” application 1s based on Japanese Priority

RS AR A £ Md PodNana 2001 £h8E08dephl-edngn frdunend,
2006 and Japanese Priority Patent Application No.

S2PE R dideshoniMenbiadn. 2007, the entire
contents of which are hereby incorporated by

ref erence.The present application is based on Japanese
Priority Patent Application No. 2006-159198, fileq on
June 8, 2006 and Japanese Priority Patent Application No.
2007-052218, filed on March 2, 2007, the entire contents

of which are hereby incorporated by reference.



-16- CLAIMS An ink cartridge for supplying ink to an
i nkl et recording head, the ink cartridge conprising: a
primary ink roost and at Feéést one secondary~ ink
room configured to store therein the ink, the
secondary ink. room bei ngLafManged adj acent to the
primary ink room the ink stored in both of the
primary and secondary ink roons being the sane ink;
and an ink supplying needl e configured to ;auction

the ink fromthe préapEy iidker egm wpngﬂgthﬁkl Mo an
to the inkjet recording head,- wherein the

1nk3%%“4¥&89d§$8'ﬁefa“Hgﬁé‘iﬁkeE%%tﬁﬂgﬁgg%é$§ 1€1ng:

secondary | roomin such manner

needl e hol e prOV|de in the |(£ Epﬁ yi ng neeed
reaches ¥he™primty |ﬁ9?%0%§; 45 t6%Uct PBA- ﬁ%%opﬁ?ry

fromthe primary ink roe ;n through L he needl e hol e
ink ZRPmMsGRPIRE TRBELPNKE R oS ERE S n’kh@ﬂferlébo\?]a?nd%adt@lea
an ink supplying and as the ink supplying needle is
secop@died outk fream el pyi m@amqﬁdr@cﬁnach@tne@@u &hisol e
passes through the secondary ink. roomso :hit the
p r imianky 3upmqum,ne@w(ﬂnansﬁnmedondrmbthkdﬂOﬂhbh®rimary
secondary ink room 2. The ink cartridge according to
and Gledidmdary Whekeird dil® beaaiylat el kai®0MnGod | apses

when the ink -17-

an ink supplying needle configured to suction
the ink from the primary ink room and supply the ink to
the inkjet recording head; wherein

the ink supplying needle is made to pierce
through the secondary ink room in such a manner that at
least a needle hole provided in the ink supplying needle
reaches the primary ink room so as to suction the ink
from the primary ink room through the needle hole and
supply the ink to the inkjet recording head via an ink
supplying path, and

as the ink supplying needle is pulled out from
the primary ink room, the needle hole passes through the

secondary ink room so that the ink supplying needle can

suction the ink from the secondary ink room.

2. The ink cartridge according to claim 1,

wherein the secondary ink room collapses when the ink



therein is suctioned out. 3. The ink cartridge
according to claim:i., wherein at. |east part of the
secondary ink roomis |oeaflfed inside the primry ink
room 4. The ink cartridge according to Caiml,
the nghier eil st me1setondar yoiihk roomis configured to
communi cate with the primary ink room 5. The ink
cartridge according to claim1l, wherein the needle
hol e of the ink supplying needle is configured in
such a3 manpes N0k £QSUstheR thechplyiffom cbotih fhe
primary ink roomand the sécondary ink Toomat the
whe 3P LEM:eLor ThE 1Ko gaktyd dge 6ol ng o £L8}My
wherern a plurafity of the secondary 1hk roons IS
royi ded .apd e. needl e hol e passes through al a of
loca&ﬁﬁy %8@6ﬁg%répﬁnﬁx?%%ﬁ§yédehafoﬁﬁb i nk suppl yi ng
needl e can suction the ink fromall of the secondary
ink roonms. 7. An ink cartridge bag for supplying ink
to an in-jet recordirg head, the ink cartridge hag
conpri%inghe 1ionk peinter ydosk aooardddat tbeastabnel,
secondary ink roomconfigured to store therein the
wherienky the ssecondamy i hkkr cambeiirg crtahged adj acent
to the primary ink room the ink stored in both of
commﬁﬁﬁi@étgﬁfmyitalﬂdt&%c%ﬂ@mﬁriwkihﬁot’fb‘ock}ﬁi. ng the sane
i nk; and.

5. The ink cartridge according to claim 1,
wherein the needle hole of the ink supplying needle is
configured in such a manner not to suction the ink from

both the primary ink room and the secondary ink room at

the same time.

6. The ink cartridge according to claim 1,
wherein a plurality of the secondary ink rooms is
provided and the needle hole passes through all of the
secondary ink rooms so that the ink supplying needle can

suction the ink from all of the secondary ink rooms.

7. An ink cartridge bag for supplying ink to
an inkjet recording head, the ink cartridge bag

comprising:



an i nk supplying needle configured to suction trio

ink fromthe primary ink roomand supply the Ink to

the inkjet recording head-18herein. the ink supplying
needle is made to pierce through the secondary ink

room ia suéhmaa yrannér tdah andeetl édwdte pnevidedohnary

the ink supplying needl e reaches the :;;unary ink
ink re@MmSecas t@usyet itah the ddkcheemithethpriirmaty ikhk
roomt hrough the needl e hole and. supply thy-.. ink

secohQid he inkj efrgceyding head, yhaqan d PkcsuRP! v Nehe

path,” and as the ink supplying needle is pulled out

. fr .1 he [ ary .ink. roo needl I S .

prlmtarﬁgluhﬁﬂt hrgorérggc%rﬁl ar@ﬁgnk@tr(%%%dsg&i hkg pﬁhg]fﬁiﬁg primary
suppl yi.ng need] e, can uction the ink fromthe

Beel §§§%%3?3%r&9 00Mm°T8> %ﬁéﬂ?mtgﬁw%ﬁ%ﬁelﬁ F a®R6r di ng
toclaim7, wherein the secondary ink room coll apses
when t3e, 1Pkk SHPhRLEIIR T sPEEEH DneaNGuI U DS dTHe jprct ion
cartridge bag according to claim?7, wherein at |east

the park bforhe secpmdaryr ynk woonp g 2r9d boeatled thsi denk to
"--he primary ink room 10. The ink cartridge bag

the acdojditngecoctanm Headhenci@rthe secondary ink rook:
is configured to comunicate with the primary ink

room tHe The inkppartinggeckag aceer did@et @ oCli Y 4,

wherein the needl e hole of the ink supplying needle
through the secondary ink room in such a manner that a
needle hole provided in the ink supplying needle reaches
the primary ink room so as to suction the ink from the
primary ink room through the needle hole and supply the
ink to the inkjet recording head via an ink. supplying
path, and

as the ink supplying needle is pulled out from

the primary ink room, the needle hole passes through the

secondary ink room so that the ink supplying needle can

suction the ink from the secondary ink room.

8. The ink cartridge bag according to claim 7,
wherein the secondary ink room collapses when the ink

therein 1s suctioned out.

9. The ink cartridge bag according to claim 7,

wherein at least part of the secondary ink room is



is configured in such a manner not. to suction the ink
fromboth the primary ink room and the secondary ink
room at the sane tinme. 1219Fhe ink cartridge hag
according to claim 7, wherein a plurality of the
secondary ink roons is provided and the needl e hole
passe:, through all of the secondary ink roons so
locatthad theiidk supplpt ngangediekcanonsuction the ink
fromall of the secondary ink roons, 13. An inkj et
recordi ng apparatus conprising the ink cartridge
according to claim1l. 14. An ink-pet recording
appar S r n ri ccordin
(o ol oy 7 M ghEq R a i e SR br LR PR Fadin
7 aiml in combination with the in recordlng head
. VB ThE 1hE EBBOTIRGY pactk (hoStTal S ERE T T Fomithe
rimar |nk roomto the inkjet recordi ng head
CC’mm\}\%ﬁ"elr‘éﬁ1 et Hel SR c SRFargt 1 AK ¥ obRki §PWRitioned between
the inkjet recording head and the primary ink room
and is positioned on a downstream side fromthe
primary ink roomw th respect to an ink supplying
di rectibn fihem the icek cat tigiedgeajoadderdinkg edo claim
recordi ng head, and the volune of ink stored in these

7, we@WALY ithe reeddlss hesserot hanet hien VOkUM 10fingnkeedle
stored in the primary ink room 16. The ink cartridge

is chag AGGY nﬂntgu“dk@'@%aﬂﬂ%fom'tn%éogu\@ttlhoﬁh%he ink

i nkjjet recording head and

from both the primary ink room and the secondary ink

room at the same time.

12. The ink cartridge bag according to claim
7, wherein a plurality of the secondary ink rooms 1is
provided and the needle hole passes through all of the
secondary ink rooms so that the ink supplying needle can

suction the ink from all of the secondary ink rooms.

13. An inkjet recording apparatus comprising

the ink cartridge according to claim 1.

14. An inkjet recording apparatus comprising

the ink cartridge bag according to claim 7.



i nk supplying path to supply the ink from the primary
ink roomto the inkjet recording head wherein the
secondary ink roomis postit?aned between the inkjet
recordi ng head and the primary ink roomand is

posi t i bhedTore ai dbwestnreamdsicdea & comdieg ptiomaryaih. Ak in
roomw th. respect to an ink supplying direction from

combtits t Dkncartthdge haon kg etther & Bkjreti d @caedidngaheadthe ink
and the volune ink stored in the secondary in r. room

supphs;ih§Sperc it hap the yolume Of s hik stofednian dhenary ink
Primary i nk. room

room to the inkjet recording head wherein the secondary
ink room is positioned between the inkjet recording
head and the primary ink room and is positioned on a
downstream side from the primary ink room with respect
to an ink supplying direction from the ink cartridge to
the inkjet recording head, and the volume of ink stored

in the secondary ink room is lesser than the volume of

ink stored in the primary ink room.

16. The ink cartridge bag according to Claim 7
in combination with the inkjet recording head and the
ink supplying path to supply the ink from the primary
ink room to the inkjet recording head wherein the
secondary ink room is positioned between the inkjet
recording head and the primary ink room and is
positioned on a downstream side from the primary ink
room with respect to an ink supplying direction from
the ink cartridge bag to the inkjet recording head, and
the volume of ink stored in the secondary ink room is
lesser than the volume of ink stored in the primary ink

room.



