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DESCRI PTI ON | NK CARTRI DGE, | NK CARTRI DGE BAG AND
| NKJET RECORDI NG APPARATUS TECHNI CAL FI ELD The present
wonvenuean rel ates to a repl aceabl e i nk cartri @g&JR100A060323
ink cartridge bag and an inkjet recordi ng apparatus
enpl oyi ng the sane. BACKGRQUND ART An inkjet recording
apparatus enpl oying a replaceable ink cartridge/ink
cartridge bag can be classified into two types. The
first type has an i nk gmdorRTgerand a head provi ded as
a single integral unit. The second type has an ink
cartridge and a head provi ded separately, and al so has
an ink tank (also referred to as a head tank or a _sub
NN IOARTRITEGE eI CARTREDGE BAG, ANDsINKIBZc&FCYRPLNG
di agram of an inkjet recording apparatus 10 with the
HBRHARMIES | dges and the head provided as a single
integral unit. A recording elenment substrate is
provi ded on the bottom surface of a box-shaped
recordi ng head 11. On top of the recording head 11,
TN Bl RbblPed ink tanks 12k, 12c, 12m and 12y

cont ai ni ng..j nk_of varti l.ars,. 8. £ laceable
bl ack( her oFRaf Papsenp. Hivegl it pelates to a replac

IBP<D0) 2 (DELE! BET LAr snikMbhre BRG e/ Blpurhanel natser.

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, 12¢, 12m, and

12y containing ink of various colors, e.g., black
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i nkj et recording apparatus 10 further includes a

scanner 13, a conveying device 14, a sheet feeding
wonrey/1dfiecand a gui de bar 16 of the recordi ng ReadPdHaz/060323

In such an inkjet recording apparatus in which the ink

cartridge and the head areyprovided as a single

integral unit, the ink flows as follows. Specifically,

black ink inside the ink tank 12k is supplied into the
(h8e Q1 izt heac il 1 Nepugh(ieer ¢ tka Stipp) Y ag) opeabry tef

the 1nk tank 12k and a joint, and is supplied to an

(ke eSWRENE MY Yepen) nenodfyéheomothehewnaksesrdi'wg) - The

el ement substrate through an ink flow path in the
imegerdineg chehichd lappa Gates | $0 af evhept bBF 1S amSGRRRET
an inkjet recording apparatus 20 with ink c rtri%&ps d
1@d s dveatt yroyi dedicephf at @l jhephkTegALPEdgedYa iy 31
21c, 21m and 21% cont ai ni ng.i nk_ of vq&ious colors as
3 rpuivte darnple ehonhei ReppEding hgag iy ack (k)
cyan (c) ,_magenta (m, , .and _yel |l ow () [ :
at the botIBnFPaPrt agf 1pkd Sfrai R SR ln%}/ atp%reaeﬁér}ilfée/tﬂ?q"hmh
recordi ng apparatus_20..Ln n ( aks) ,single
ti?%,”%?rf?a’éggléﬁﬁ FB% 588 ?’ﬁéai E%ea?g%%unt eda%%ktsolp J

of the recordin e 1% t hQu howpedher®ally,
Al ddeats plf' gnh %ﬂéﬁ 1 oAkt hough 1nefysshovay y

_ prying needl es with sharp tips provided in
%Scﬂa%ﬁkuﬂh ;8L the iipl ebnkeqondiingappasies 20to the

ere e ink cartridges 21k, 21c, 21m and

recording head 11 through an ink supplying opening of
the ink tank 12k and a joint, 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, 21lc, 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, 22c, 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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21y are set. The ink cartridges are stabbed by these
i nk supplying needl es and connected to the inkjet
woeowridzng apparatus 20. The other ends of thePCHkP2007/060323
suppl yi ng needl es are connected to a'bendabl e ink
supplying tube 17, so thatzdink is supplied to an ink
tank 22 through the ink supplying tube 17. In FIG 2
el enents corresponding to those in FIG 1 are denoted
aB%aEQEuéaQ@ reberente nubers-tdifdgess i 2ikket2tecobtingand
apparatus perforns a printing operation when there is
ong bRk EeRRi NThg iimkarcadricichyds iaige, staklesdrhyl ehese
printing quality cannot be attained and a failure
i 8gCBuPPILY inke neecdredi M cthezannesared cbP af Py FRKYRE
recorQ|ng head is a thermal type. Further E , Lf.an
ratbedphat epp@mstrs Al s %ﬁ&k@%@@ﬁl?%@?eogg ﬁs RE

e R
Sglg!@élfﬁat% f\r’/ﬁ;%iehelt c'grsta‘i)i Ug?t i an]f .e:b% 3%%%%2&%9 e a’ S’e %lt% I élnrklg n
e B AL e e e,
TR o (a2 P e €7 ot S ae an bk end Sratusy o Y

the same reference numbers.

If an inkjet recording apparatus performs a
printing operation when there is no ink remaining in an
ink cartridge, a desirable printing guality 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.

In 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
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There have been many proposed techni ques
fordeterm ning the remaining anount of ink inside an
wonko7cazaisi dge. As one exanpl e of determ ni ng PO®JP2007/060323
anmount of remaining ink, patent docunent 1 discloses a
nmet hod of detecting the ammpunt of remaining ink inside
an ink cartridge by using an el ectrode pin. Patent
document 2 discloses a nethod of optically detecting
qbherATRYAL ehel eBRIaANAGY rRimourmt bof himet hossdet a8 LRk
cartridge’is provided wth additional equipnent for
cHetestigay t he ameurixasiplienlof eheterminingi Heet pBOPRE ©f
cartridge, and therefore, the ink cartridge becopes
reaaphdxgaric ke x pertsinte AN SRE he@h%@l%$e§eFeWﬁFHSﬁg°f
the remaining anount of ink is to calculate the ampunt
deft eejtéctge d hienlamousite\adt | TePRl i Bt 18R ANBUAE 8r &<,
and therefore, the actual amoynt_of in? gnsuned, £ 2
castt rdeigee HoE Y 3t HRTMEACanBuit of 2FAR “consune

RIS i 1T 6 P0TEoheeSBRry Lh0) Gare gone oF

ssar eave

Lertain amodnt ofp Ikl il BokEK €Akl ihigea dakicg 1s

thevariation I'n the ejection anount.

AR o P05 S ggpatt s o anran
HiSGlOSes Ak | Akn&BAL AbdEasWidkh theo iindk deags itduer,eiand
therefore, the ink cartridge becomes complex and
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
appar atus) when both ink bags are enpty and the

waegEti4wapr essure i s high in the i nk conveyi ngPoatinz007/060323
air would enter the ink conveying path. Patent
docunent 3 describes a netdiod of renoving air that has
entered the cartridge. However, by enploying such a
nmet hod, the ink cartridge becomes conpl ex and

pPXRENSEVEs RebantnDesemanik konvapaneseatia) da{pewmould
atent Application No. H8-645 Patent Docunment 2 :

eJéBanese LaikdcopesyRaigentathppl i 2atéron docur@QB- 393340
Pat ent Docunent 3 : Japanese Lai d- Open Pat ent
dARpkiiBatsi anmehok lof1 827607 g entr Dokahehd s 4engparesse
Lai d- Open Patent Application No. H4-183116 In eitggr .
cafrtirielgabov diotesen hdy tefRkoning nkyek prifekPd, & 0
desirable to conpletely consune the |nk inside an ink
cearttaiicdipe bedrmareconRlex e FERFLS Bt medi at el y
detect an ink end status en_the_ ink iLs.conpl et
consuned. BFteHe [??f‘ku%%t:?ét HEPRESg&t %%%@agﬁ’e?’e%%e“t
seconds after c 3@% |y consum ng the ink, the
ﬁ&ﬁ%&ﬁﬁ@%qqlq%e%ﬂﬁ' % of the ink conveying path may

oy oo RN R L e
Application No. 2003-193340

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, 1t 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
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tank by replacing the ink cartridge while the pressure
is reduced. Air inside the ink supplying system may
woauwa4emnk ej ection failures in the inkjet PCT/JP2007/060323
recordingapparatus. |f an attenpt is nmade to convey
ink froma conpletely enpty-ink cartridge or ink
cartridge bag after the ink is conpletely consuned,
the pressure inside the ink cartridge or ink cartridge
ngrg%g%eases When the ink cartridge or the ink
cartridge bag is renoved in such a status, the holl ow
needl e fomﬁﬂaﬁlaﬂﬁdmptrmswma@eréducedeyess&rérom a
therein contacts the atnospheric air. As a result,
catp lfatemyoergitde ierk erarthedgekor ebrk ngaphr AAGRr Bagh
the needl e hole. DI SCLOSURE OF THE | NVENTI ON The
affittegerithe riventd e qRwhg BRSY afoR ARIEAr t F8gBY SR Rk

cartridge ba and an_i nkj recor dj t

iwicie die ot wlcim 5oa,akdséeﬁr%s§€p$é§d§§ﬁf§§esses
re elim nate eferr b h

e DI AT ASE Tk Enfr PR BE ek ok Bal 33EN

ﬁbﬁargq dﬁgnsa% i et n@édlgﬂeaﬁem U5 gapablee o

eti ng the ink conveying path

d h b
e

tﬁﬂ?séﬂﬂ$éﬁﬁéflc air. As a result, air from outside

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 nent of the present

i nvention provides an ink cartridge for supplying ink
woao@n42mkj et recordi ng head, the ink cartri dgePCT/JP2007/060323

including a primary ink roomand at |east one

secondary ink roomconfigured to store therein the

i nk, the secondary ink room being arranged adj acent to

the primary ink room and an ink supplying needle
r@eeﬁcti%ge@hefa@,sm ami heitnki dgom tdEo@ingaes ypr hkary

room and supply the ink to the inkjet recordi ng head,
iwRereom el iatk s iy seechdaty hmdereomprepéégured

t hrough the secondary ink roomin such a manner that
tat steast thearsddi &Hwlinlpr dhelcteconenBY | HRXsGRPMY PRI

needl e reaches the primary jnk ropmso as to auctionk
atrirenigeid fadiaaant pid ity PR BHniEhr HAGH t ABCn88dIE
hol e and supply the ipk to the inkjet recaording d
smpav%n%@%@% VIR EERed aha SUCEHRRR ﬁﬁesﬁﬁ% ;?%81 the
needle is pulled out fromth ri.pary i r . Lhe
Rﬁaﬂﬁ%yrkﬂg Eﬁ§%é§llﬁ?ﬁéﬂytﬁggsé§gn 8r$hﬁnggr g%lso

that the ink sup ' n I a b i o 4B
RO HOTRAN 3T T FEOR P eRBAdT RERE ol ot e or Goan Tnae
I nventj Ldes ' I dg® bagnf ah $ in
q?ﬂ? ?#é#:?ﬁgjggﬁrgggrggﬁaﬁﬁégg,g?he inﬁlcart??gggibgg

A Ui PG RET TBEYti BkneeaMeandlat preadidenen the ink

secondary 1 nk room

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.

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

wand7an2aiek suppl yi ng needl e configured to sucPCOOP100B060323

ink fromthe primary ink roomand supply the ink to
t hei nkj et recordi ng head;-gsherein the ink supplying
needle is made to pierce through the secondary ink
roomin such a manner that a needl e hole provided in
iﬁpﬁegnEeggggﬁﬁbn%e@@edM&e&eﬁﬁheﬂuih@nbr$m@p¥yimk neew e
so as to suction the ink fromthe primary ink room
1 thiedgh toheireed & Hroluehardhes igrptondaey | Hrkt BopRein such
i nkj et recording head via an ink supplying path, and
aamahher rhasuppingeatyendedie P2 PAS@ AL BUERE r SRt he
primary ink room the needle ho]e passeﬁ t hr ough thet
ssppdydagy nasdodRadahdine REIPREEuppryf RgPne&df8 -°
can suction the ink fromthe secondary ink
SAEE6PM (3 o Tohe b IdNER TBA - Y nb pr 58BH: tPAGeArT SRS
an ink cartridge, an i cartridge 0. an_.i.nkj
nﬁ@@&@di%%pﬁh‘?aﬁ‘i%prﬁ# enlh'bef ojvrillélegl(,g &ﬁ?cﬁngﬁgtcgﬁggﬁgﬁg

preventing air, f [ he_ gk ,c0 VERG Rabhlvi
et T s S B e TR e o BRbBLying

subst ant | t C u Bl EhR xDESCHRI, PEh@\
BB e s conupasr

1 1s a conceptual diagram of an
r{jé'g%leé KELOT 9k 89 3PPREGEYE WhihskBlsncartyr iiddes camd stche
ea

that the ink supplying needle can suction the ink from
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;



10

15

20

25

provided as a single integral unit; FIG 2 is a
conceptual diagram of an inkjet recording apparatus

wonbdr/idmke cartri dges and a head provi ded separ aCEUP2007/060323

FIGS. 3A, 3B are sectional diagrams of ink cartridges
accord!ng to a first enbodignent of the present
invention; FIGS. 4A, 4B are sectional diagrans of the
ink cartridges according to the first enbodi ment of
the presenfrgpyenhj oBB Ek6. sBdtd omasle cliiagyrsmadialy riaw
of an ink cartridge according to a second enbodi nent
& rthedpeesentoravegt tong &nd skl @nedigentpasididi ve
view of an inkjet recording apparatus according to a
piesenenbodenehonof the present invention, to which

the ink cartridges according to the above-descri

enbodi mont EX56 - KB pABseRE AP s o ogpe ink
MODE FOR CARRYI NG THE | NVENTI ON A I ed.
EESTAEE o G G e e QLR et e

of an _enbodi nent _of the present invention. <First
Eﬁ%ﬁﬁ?ﬁeﬁ?geg?égﬁ’SA and 3B are schematic di agrans of

an FIG. 5 is a sectional diagram of an ink
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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ink cartridge or an ink cartridge bag 1 (hereinafter,
both are sinply referred to as ink cartridge” unless
woequimade ot herwi se) according to a first enbodCwmER1000660323
the present invention. Inside the ink cartridge 1
are060323 -10- storage raoms for storing ink 2 .
Specifically, there is a first ink storage room3 ,
which is the primary storage room and a second
sé&?gggeaf)gﬁ@ $or WRbehdes ilhe Bec@aryf stathge toore is
provided nostly inside the first ink storage room3 .
a The Lk iear brbdagel roonpraf evtablly imdehofpaimargr PAPTrage
that has | ow noisture perneability and |ow air
rBshyeabi it yedond eisimkgatiem of, piekel vibi FRey of
the ink. As a matter of course, the secondar L orage
ngaﬁdﬁgy?HMDHaGﬁeﬁ%?ﬂypﬁﬁﬂkﬂ%ﬁ %Q%%%%r?%?lgéag ﬁaz rst
'ow noi sture pernmea ility, and | ow air perpmeabilit |
1][Cn$| Whmmim b'i?t h Bte t%%ks?%FE@%dgﬁoﬁslﬁ 858f2¥§}°é‘g’
illed w i nk of the sane desired r ‘s
n@@\% @pﬁ;} |agtnéi’frrfeﬂ?o]d.t%’%th%? RY %‘8&8%3&% Bfgélg“%%%) domd
, Which igs e secondary stor : kSl geat ed
YIS i S0 St o Foama AR first
odi nent.. . Howeyer, _t Si de i nt keh h
Gt S LEEY | Bodt Sl BT s | Roer fad (i Srcee) Te!
§2(éﬁﬁ%&?uééégggesﬁoéﬁaistBﬁso preferably made of a
material that has low moisture permeability and low air
permeability. It 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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hol | ow needl e 5 can be directly inserted. The
enbodinent is not limted to providing a single second
wetaragmisoom 4 . In a case where plural secon#Csiuprayes0323
rooms 4 are provided, the second storage room 4 that
is arranged at the outernmst- position is preferably
exposed outside. Specifically, at |east part of the
face of the outernpst second storage room 4 pierced by
ndbg1 b0kl oW ckpbsBeediue sBdes exposstboutse dethe plural
Furthernore, the plural second storage roons 4 are to
sbeoARr aRgedgen roerised almeng e ki ractawred ninhsehliehe
hol | ow needle 5 is inserted, as shown in FIG 3B. At
aleast at He reetdod Srordgel dorm hpkrerapedleoP| afses
when all of the ink 2 therein is consuned, Wth regard

1heeﬁ:lgedlrmta@r isdplogrrofin h"écfl r3R- i nkt s%%?%@eﬁp‘aoﬁ?gon he
[
Sbgilﬁgﬁ%@ayerléhat cont %@fﬁ?\égéfh‘é fi abl ytg@dan

ayer
that controls the el stl it rf a f
2c§;@+e|r@161 o rF%Sd%S‘P%Fﬂe Wi $Rafs0y E?n%’é%é %%2%5—‘3?&.8&

b Bttt efzz"ea‘(%%f&ﬂcopo e s i
B
ﬁdﬂ&é¥ﬁ§fé§@? dnd Spf@aptet gl ¥rcensimedntrols the
elasticity is preferably made of cyclic olefin
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 is
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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i.e., when the ink 2 in the first ink storage room 3

is conpletely consuned, the ink cartridge 1 is renoved
woaolraszapl aced. |f the second storage room 4 RETAPIVOT/060323

provided, there would not be any ink remaining in the

ink cartridge 1 , and theretore, the pressure inside

the ink cartridge 1 would be reduced. If the ink

cartridge 1 is renoved under such a status, the
ipulreerrcritt. hald aw meedlte, Zatonfachsonheidenyspher ifdow

air while the pressure inside the ink flow path
ievcterdiengirtlo flver medt i haade sneedieedolas OF -

result, air fromoutside would flow into . the ink lén%ith

pat hd_t hr ouipiev eieediee hol BS5acmPRREPERt fife PSS
enbodi nent | i ded with

t-heThW@“é?Ig? B R i S S
exchanged (s FIG 4B the .i nk i nsi

RS cort & 1S MCTTSHBAIRY NEGE PG preddune or e

egative pr ure of

e et e ReTa S o1 TRe RaPloy RBedls 8o s by 240"

ow needle 5 , as

%ﬁgg%f@gdgpgséﬁréréﬁmtﬂe-iﬁﬁc?ﬂ@MnQa%h.%ﬁ@|éﬂﬁé¥¥jthe

ssure Tnside the ink supplying path is recovered
{2l sl S9cASthPoRERVERE akkdleOMdlledWand i nitee tiel low

I nk supplying path. Wth such a sinple structure, the
ﬂé@‘di@sﬁfeabhﬁnﬂmﬁaﬁaﬁt bydge hremw fe suistantimgly, the
conpl etely consuned without letting air inside the ink
sepptyingrpashrel inshdef ithst iekbedippinting path is
recovered (raised) so as to prevent air from flowing
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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the exposed face of the second storage room 4 pierced
by the hollow needle 5 is preferably made of a

warb@rivziiet hat seals the hole after the hol | owpaearioe7/660323

is pulled out, in such a manner that not only the
second storage room 4 but &30 the first ink storage
room3 are isolated fromthe atnospheric air. The sane
material is preferably used for the face acting as the
paetilki 6nibehweedntketsetond storage room 4 and the
first ink storage room3 , so that the first ink

st or age r ocWedocadd B &igenie> st or age room 4 are
separated when the hol | owneedle 5 is not inserteg..
<Second Enfié@-néntbllmsrates | ysteaped gnkedopgnt 1n
embodi nent in whjich the second stprage roo

BRI GUESTde SHF S Got | oLF HEOFTTarSfnRatside and
st.qQr age . 1.n the d_enbodj

B8 B d & g S R (AR RETE nECT T St | B Sty sgeond
room is.in t i i i ,
e i

e Qof 4: ' .
e fiﬁ%%%{ﬁf%ﬁ%%ﬁ?é”fﬁﬁhr9oﬂ§ ifppesthetrt githethace

faci ng storage room 3 The second storage

QR ik alisrRYovwsiad 30 theesredndwenbedigest needs to
Therefore, when Teplacing the ink cartridge 1 , the

gk simsdded hergecans stesage thensdcbadsetbiraged rppm 4
negative pressure of the ink flow path and enters the
opposite to the face facing the first ink storage room 3.
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 rcom 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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ink flow path through the needl e hole 5a of the hollow
needle 5 . Accordingly, air is prevented fromfl ow ng

wonvw/udaei nk suppl yi ng path, and the ink insi geTthm07/060323

ink cartridge 1 can be substantially conpletely
consunmed wi thout letting atx44 nside the ink supplying
path. The status of suctioning ink fromthe second
storage room 4 through the needle hole 5a of the
bpt| secbadderbbdimentte Sk dhd helstatisk skiowpaga room 3
FIG 4B, except for the point that the second storage
andnthei seoonsl deorrge inam hlert drerfec Faohy 3NRASt BAd2
of being i nside, and therefore, a diagramof su

S

ch
mesegdals thaitt sea@ls Mt hdkes rf e ddi Frepe 1 L BBt ﬂeFa'eLe 5

first ink storage room 3 and the second storage toom 4
AFePPreEer 8Bty ARISUSE £ MRSt Ef'f%tg%% ?%r?ﬁel l e

fter the holli le 5 i |led out, in
RarRee=t AER o ' rie < gt et 5o afla T R

t ' f th
I ek R e e H G 6 s a
perSpeCtiVQfﬂf?%;ﬁﬁﬁgéiﬁgﬁ€£ recordi ng appar at us

third e

according to a odi rent of the present

i nvention, g W chs thepépkpeativbdgeswasgordi Ag ki@t
t he above-descri ed enbodi nents of the present

iR 191y cabdetappldedordinghts &nkhétrdr embodiimgnt of
apparatus, the ink cartridges and the sub

the present invention, to which the ink cartridges
according to the above-descried embodiments of the
present invention can be applied. In 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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tanks are provided separately. A s shown in FIG 6 ,
an inkjet printer 30 includes a paper feed unit 31, a
woaperi4gjiect unit 32, an apparatus main unit 3BCTAP2007/060323
openi ng/ cl osing cover 34, a display unit 35, an ink
cartridge storing unit 36,-183d an openi ng/ cl osi ng door
37 of the ink cartridge storing unit 36. The ink
cartridge storing unit 36 has ink cartridges 1 for
hoUrosdots get ankably recoachieds tapgraatad. uslwidughn notk
shown, hol | ow needl es are provided at the back of the
takteadyei dgé st bekdgpuneiviid3sl s thatingike i iiegraheunit
ink cartridges 1 is supplied to the head througg,ink
lsuppk¥engtoubas inkietpresanding énpagpies to which the
apEIicablenot only to an_inkjet reigiding apgaratus
WhkhcartraRggaier PEEechad Y R PIHiTRFPEst] B ngl e
integral unit but also to an inkjet recording
5BPar&EAs to which the ink cartridge i s detachably
attached sq.as _to be . .replaced. The_p e k nt.{,0
i s not Iin&?@dpF§%ﬁﬂ§sﬁﬁﬁﬁ?é&%ﬁl%sdégglgégggga £b%8ne
enbodi-aent , and yardald g, dodi 1463ty 9ns, FRYnB€and
REGE Wi t hout’ f

_ _ eparting fromthe scope of the present
?B&g%ﬁb%%idE@eHgﬁﬁ§ﬁﬁﬁné&5”W£%ﬁé&%‘dé basedgOfirom the
a

panese Priority Patent Application . 2006- 159198,
fsiclo?)d: OF dure B 2006 antvJapasese Priority Patent
Appli cation No.

The present application is based on Japanese
Priority Patent Application No. 2006-159198, filed 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.
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2007- 052218, filed on March 2 , 2007, the entire
contents of which are hereby incorporated by

woeb@riemae. CLAIMS 1 . An ink cartridge for suppCYJUPZH07/060323

ink to an inkjet recording head, the ink cartridge
conprising: a primary ink fb&m and at | east one
secondary ink roomconfigured to store therein the

i nk, the secondary ink room bei ng arranged adjacent to
the primary ink room and @RAIMR suppl yi ng needl e
configured to suction the ink fromthe primary ink
room and supply the ink to the inkjet recording head;

wherein the ink supplying needle_is made_t o pierce
through t he -sed8hddts ?%&t¥b%ﬂ?|EOEUEHPHlﬁéﬁﬁeﬂnﬁhgp an
st a needl e hok$ pr.ovi de

R ek g nawe.wgr%%ﬁmdgg T
the ink fromté%%#g&r%&%t r888159r9g9gtt %en%%Qo dary

hol e and sup e I'nkj et recor

v 3Rk ﬁqug&yfout ﬁt&oéé‘dtﬁérébﬁ {:HE §HE&IO| m@g

needle 1s pu omihe primary ink room the

%%%@n%a&q} 8 IASSES HE Dvgha £ En§€60883k Y .ehBK tHO@MES O
hat the’ink supplylng needl e can suction the ink from

nSACONG Yrddi; raemm 2 . The ink cartridge

according to claim1l ,

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 pilerce
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
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wherein the secondary ink room col | apses when the
i nktherein is suctioned out. 3 . The ink cartridge

weacoewrid2aig to claiml1l , wherein at |east part 8CTUP®07/060323

secondary ink roomis |ocated inside the primary ink
room 4 . The ink cartridgelaecording to claim1l ,
wherein the secondary ink roomis configured to
communi cate with the primary ink room 5 . The ink
taetreiidge sacsurtdioned coetaim 1 , wherein the needle
hol e of the ink supplying needle is configured in such
a manner not to suction the ink fromboth the primary
ink room and t he sepondar%Fink room at the igne ti.me.

6 . The inid cart® dyekatebrainget 8CEPEAPHE Taufdiei™ &
plural,ity of. the secondary, ink roo IS provided and
PRE LREQUIE T padSeb Ohr BAGRSErPRartYhe "Cedondary
i-nk r.oo so t hat i u Yi needl e can suction
€ﬁ§%§1 fﬁ%ﬁ%éﬁf%%éh§ﬁgﬁég og§%r§ggﬁk roons. 7 . An
ink cartridge bag for supplying ink to an inkjet
recordi ng head, the ink cartridge bag conprising:a

primary inkgroofhangdnat cheast qgBe ageedaly ddk-rp0Mm1,
configured to store therein the ink, the secondary ink

rmg&a&&i Nhall $8dgedaadj agRnkobm tBecphifi@fiyrddikg oom
an

communicate with the primary ink room.

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:
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an i nk supplying needle configured to suction the ink
fromthe primary ink roomand supply the ink to the

wonkj7au2mecor di ng head; wherein the ink supplyPag/Jpr2007/060323

needle is made to pierce through the secondary ink
roomin such a manner that-a8needl e hole provided in

the i nk supplying needle reaches the primary ink room

so as to suction the ink fromthe primary ink room

t hrough t hed meeinarfiol ek ahelos uppflyathéepsk ©§ e econdary

inkjet recording head via an ink suppl ing_gg;?, and
a8k FeomhICniHTIA ¢ TRetifere sthereed bhe fPdm the

primary ink roo t he needl e hol e passes through.the
By 1 TR doe TR S TRESF R SaRprr i Secds
can_suction the ink _fromthe secondary ink room 8 .

e MK car H?ﬂﬁ%’b%%daccording toclaim7 , wherein

t he second ' a ' rej A1 4
IS suctiong£ ot?k %8§E¥%gh¢nﬁé§§%???gae égﬁg%g%féﬁ%g'lon

9 £ 113 ¥ Fr om WIEE Sﬁfiﬁéri/eﬁﬁk pabh ahdt ReppaGoRdRY Yink to

i nk roomislocated inside the primry ink room 10.
e iRkt t¥delgedDag Besaf divngreencl aim 7, wherein
the secondary ink roomis configured to comruni cate
with the primarynknkuppoginglnedhdel s cerde itdgelmge
according to claim
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 is suctioned out.

9. The ink cartridge bag according to claim 7,

wherein at least part of the secondary ink room is



10

15

20

7, wherein the needle hole of the ink supplying needle
is configured in such a manner not to suction the ink

wobramibztih the primary i nk room and t he secondacy/JP1k7/060323

roomat the sane tinme. 12. The ink cartridge bag
according to claim| wheretrh%a plurality of the
secondary ink roons is provided and the needl e hole
Easses t hrough all of the secondary ink roons so that
reaitrd SiFpidR A h SR Tan BckPOR- t he ink from al |
of the secandary .ink roons. 13. An_inkjet recording .
appar at us cdhpri Sthg-t ec?ﬁ?rkgg?rPaaeESEBES&PﬁgtPoClalm
laim1 .. 14. An inkjet recording apparatus _Comgrising
o R ST (1 By oo o 0B Char iy oGedR b

communicate with the primary ink room.

11. The ink cartridge bag according to claim
7, 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.

12. The ink cartridge bag according to claim
7, 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.

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.



