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WEeRMIRBdNG APPARATUS,

WD 2004/ 052652 PCT/ JP2003/ 015440 _1 DESCRI PTION | NK
CARTRI DGE, HOUSI NG THEREFOR, | NK BAG | NK-JET

5 APPARATUS TECHNI CAL FI ELD The present invention
relates to an ink cartridge, a housing therefor, an

i nk bag, an ink-jet recording apparatus, 10 an ink
cont ai ner, and an imge-forn ng apparatus. BACKGROUND
ART An ink-jet printer isegceebrzdmown one of inmage-
form ng apparatuses (or inage-recordi ng apparatuses)
such as 15 printers, facsimle nmachines, and copiers.
The ink-jet printer performs recording on a recording
medi um suc (r [ by..ej _
I nk thereoE¥§ ?éﬁ#ﬁ%;qpécg?ﬁ%%gggﬁﬁﬂgﬁ&#he%ygcgééfi%FK JET
mediumis not limted tq R The recordi ng nmedi um
RGN P EABAT U oH OB A ER o | B85 F OR M e

The recordi ng medi um nay al so be an OHP (over head
MRAREEUSr ) sheet, for instance. The ink-jet printer
can record a high-definition inmage at high speed with
reduced noise at |ow running cost. Further, the
ink-jet printer enjoys another advantage of easiness
rTremecandiFngra col or 25 i mage using multiple col or

I nks. WD 2004/ 052652 PCT/JP2003/015440 -2

The present invention relates to an ink cartridge,

housing therefor, an ink bag, an ink-jet recording apparatus,

an ink container, and an image-forming apparatus.

BACKGROUND ART

An ink—jet printer is a well-known one of image-
forming apparatuses (or image-recording apparatuses) such as

printers, facsimile machines, and copiers. The ink-jet

I NK CONTAI NER, AND | MAGEPEDRR 0N 15440

a

printer performs recording on a recording medium such as paper

(recording paper) by ejecting ink thereonto from a recording
head. The recording medium is not limited to paper. The
recording medium refers to a medium on which an image is
formable. The recording medium may also be an OHP (overhead
projector) sheet, for instance. The ink-jet printer can
record a high-definition image at high speed with reduced
noise at low running cost. Further, the ink-jet printer
enjoys another advantage of easiness in recording a color

image using multiple color inks.
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An ink cartridge having a housing fornmed of a rigid
rectangul ar shell and an ink reservoir filled with ink

woOnodhas26shousi ng as di sclosed in United StatesPEatIRPIN3/015440

No. 5,788,388 (Prior Art 1) and an ink cartridge

having a flexible bag-like 5 ink reservoir wth an ink
outl et and a chassis (housf%g) Wi th an opening

t hrough which the ink reservoir is insertable into

and extrackablekf comthiechasihg ashdusti@sRGmed of a rigid
United States Patent No. 5,860,363 (Prior Art 2) are

vettaknowy andinkagaris i doesdhatoarert Nke§ M@ Ninkdin the
parts enployed in the 10 conventional ink-jet

saceud s smmesgtincty, Slfed s, S0elene 5 og, e

conve i nk car I'n

i ncl udes .an i nk cont.ai ni .part. 501 containing ink, .
TPE{r i A bR 5508 HAUS G S BoPARY S orSH T iy Dag-1ike
part 501, and a |id nenber 503 covering the front 15
s er BRI Yish BRelRly | qUideitc andeasehasis THheousirg) with
containing part 501 is integrated with a hol di ng
aendrenizoy thooughi which sda édkcykbeadvotal is ninddardtdabig into
opening 505 for filling the ink containing part 501
snd hesttidacaatble €ybinntiie caladsstilk sdpalycopesd nigh 308 thar States
supplying ink are provided. The 20 hol di ng nenber

BOeris NSHEBoNBO3 L ey LW 1A R§abreagg PAL SR akhahk
proj ections 504a of the hol ding nmenber 504 engage

FRRPRIEI o320 LG 00t NG ! Lyghil e e
nmenber, .504.is fixed and held to the cylindrical case
%ﬁﬁyenﬁﬁgqﬁldlﬁgﬁﬁg r%ﬁ?%é}?% §PP?F?EH¥?%to t he openi ng

of the cylindrical case 502. WD 2004/ 052652

PCT/ JP2003F8%5440shows another conventional ink cartridge.
The ink cartridge of FIG. 1 includes an ink containing part
501 containing ink, a cylindrical case 502 housing the ink
containing part 501, and a lid member 503 covering the front
side (opening) of the cylindrical case 502. The ink
containing part 501 is integrated with a holding member 504 to
which a sealed cylindrical ink filling opening 505 for filling
the ink containing part 501 with ink and a cylindrical ink
supply opening 506 for supplying ink are provided. The
holding member 504 is pushed into the cylindrical case 502 so
that projections 504a of the holding member 504 engage
engagement holes 502a formed on the wall surface of the
cylindrical case 502. As a result, the holding member 504 is

fixed and held to the cylindrical case 502. The lid member

503 is fitted into the opening of the cylindrical case 502.
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-3 Recent ink-jet recording apparatuses tend to
consune nore ink as higher imge quality is achieved.

wohewn@bzase, in the recent ink-jet recording PCT/JP2003/015440

apparatuses, a snmall sub tank is nounted on a

carriage so that ink is supplied to the small sub 5

tank froma main ink cartridge provided to the

apparatus main body. This is because a conventiona

type of inRepeht 1M607eti N@cRRAANGL aSpd MY tend to consume
cartridges are mounted on a carriage requires

hbequant Jephaferenhaof Galidyd98sacACEPL i ngﬂgyerelf'age, in
cartridges have becone larger 'in 10 size, and 1 f the

' j s.sho . di s irectl after .
Egé gésa('rt Equ%oaé?dgég?llbcgjénggi S%%F?%ledgea dSiHéa}cﬁllos‘?é1 TPk 18
Pri or t 1, it iis a hu wast e of resouyces.

“i‘?]‘é%?cﬁ;"él, & CFS2HRCESs tlﬁ“gt PRI 99 dgedhge small sub
effectively reusable. The ink cartridge of Prior Art 2
53 mp| X Wb @s 88 1anink 5ca e idsge PEOVEARA o cHes Sippagetus main
that the ink reservoir is insertable into and

kexdy actTilse ifr barahee chassiventAovat dtyige 4D irfki-get
configuration, however, the ink reservoir remains
vessedilrey aphusapteventwiighn cairalh 8gssippteyy nfurdddls. ohna

the case of inserting the ink cartridge into the main
body; Lfe 320 raBParadusnf MM 1btemRPes £ SbA8 S Jehat

t he }%ﬁ% caﬁ%rfdge is” | oade Fnt% t he apparatuékvﬁth

the ink SuggéXF%Eﬁgl gi%&.kggtrigéﬁgﬁﬁﬁkg%%%o&%ciggger in

downwar d, servoir 1s°s lzed 10 Sone
tent_in.the chassis. Ha i f _
FHeSr A L e ek s PR B TR i st dopy fbrectly

25 apparatus fromits front side so that the ink
%%ﬁqqiqﬁﬁeaﬁsthe above—-described ink cartridge disclosed in

Prior Art 1, it is a huge waste of resources. Therefore, it
is necessary that ink cartridges be effectively reusable.

The ink cartridge of Prior Art 2 simply houses an
ink reservoir in a chassis so that the ink reservoir is
insertable into and extractable from the chassis. According
to this configuration, however, the ink reservoir remains
unstable, thus preventing a stable supply of ink. In the case
of inserting the ink cartridge into the main body of an
apparatus from its upper side so that the ink cartridge is
loaded into thé apparatus with the ink supply opening of the
ink cartridge facing downward, the ink reservoir is stabilized
to some extent in the chassis. However, in the case of
inserting the ink cartridge into the main body of the

apparatus from its front side so that the ink cartridge is
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WD 2004/ 052652 PCT/ JP2003/ 015440 -4 |oaded with its
i nk supply opening facing in a sideward (horizontal)

wdizoEmsean (hereinafter, this configuration i SPCT/JP2003/015440

referred to as a front |oading configuration), the ink
reservoir is inclined in the chassis. Accordingly, it
is 5 inpossible to enploy'#ﬁe front | oadi ng
configuration with such an ink cartridge. Further, in
lhiensa tof itBeihRKsessty iofgaial Fhi&ind,in the ikekdi-ag
menber 504 holding the ink containing part 501 has to
- i N r t l ! ase:
S U C o apen i TRaCCr S Subotanty STy eanal
in.size t he_ hol di nher. _504. Ther ef or t he ink
SSOREE TR iR g e e DR T
qgggabLlity.,Further,,in the case of_pouring.ink into
TIRETHR T &Ser U6t +Red tHbithe ¢hPsShdt  MrefrcHincey -i £t he
ink reservoir is extracted fromthe chassis 15 502. On
imeosstifpde Kangmpi ey tHee ifilontedepdoiy ¢enplamedion wheh such
chassis 502, it is inpossible to check the condition
af irdke carmkibdgg.501 while pouring ink into the ink
reservoir. Further, the ink-jet recordi ng apparatuses

have been rutdiedy, usedrobabdsbness pHRSRErhggause ric. 1,
of their increasing 20 processing speed. Therefore,

R PR AN § i : e ri \hi
b LR BApLE, SOUUERADS! BBCTEIl Men LSS s01 b

artridoge. .However, users o.print, out .a rel.ativel
T RTegcrBr by RS R R v B oo so

uantity of ink, X . . .
through its opening that is substantially equal in size to the

holding member 504. Therefore, the ink cartridge is assembled
or disassembled with poor operability. Further, in the case
of pouring ink into the ink reservoir, stability is not
maintained if the ink reservoir is extracted from the chassis
502. On the other hand, if the ink reservoir is placed in the
chassis 502, it is impossible to check the condition of the
ink bag 501 while pouring ink into the ink reservoir.

Further, the ink-jet recording apparatuses have been
widely used for business purposes because of their increasing
processing speed. Therefore, it is required to reduce costs
per print, which has been realized by increasing the capacity
of an ink cartridge.

However, users who print out a relatively small
number of prints and thus consume a small quantity of ink

cannot use up ink in the ink cartridge of a large capacity
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25 cannot use up ink in the ink cartridge of a |arge
capacity WO 2004/ 052652 PCT/JP2003/015440 -5 before a

woeormsmiged expiration date of the ink. As a PESAUP1003/015440

the ink may deteriorate over tine to cause ejection
instability. Further, the unit purchase price of ink
cartridges rises, so t hat ~an i nk cartridge generally
comng 5 with the purchase of an apparatus al so

- REeROes expensbN@ed LS rapliaei agte HErden gk US@ESa result,

Moreover, in order to inprove the assenblability and

dis %Eﬁe gﬁa?gégghg%ip{%@we&k £GRE£D d(9§us€|§ :ﬁ(j'@:kc@.oint

poOSSI e condition of an bag, and to

make .t.he . front 10 | oadi,ng.confiquration enployable, a
%ﬁ%%%ﬁg%lgyhougPﬁgh%%nggguﬂ%gpgggﬁﬁ or %ﬁ%lehP%alnE
cartridge. In the case of enploying a._  dividable )
FROUSINGEShEHEGRY , ST NePat GRditfy %?rgﬁjed%l%qr}?&ailéy coming
reduced. 15 DI SCLOSURE OF THE | NVENTI ON Accordi ngly,

vith ghg pemehabe obf et aFbarhsupr eteptbedangentexpaneave, thus
provide an ink cartridge in which the above- descri bed
plizsddvant agesear en ehsartsnat ed. A nore specific object

of the present inventionis 20 to provide an ink
cartridge mbaéoran, hel dravri B LRSERAIANIHNG apabiblibilery and
front | oading configuration, a housing for the ink

&gatgéle% ab@ﬂi@c?to?aéyn tihat c%@@r?&gg,elgo ﬁﬁﬂ.@ ELti Bo@gﬁjble to

extracte easi romthe housing of the ink

artrh?le in.the front_ l.oading configuratio and
%%%gie r88896?ﬁ%nd%€éFhﬁﬁ% bag, ané é% make Qhe @rogg
loading configuration employable, a dividable housing may be
proposed for an ink cartridge. In the case of employing a

dividable housing, however, the rigidity of the housing is

reduced.

DISCLOSURE QOF THE INVENTION

Accordingly, it is a general object of the present
invention to provide an ink cartridge in which the above-
described disadvantages are eliminated.

A more specific object of the present invention is
to provide an ink cartridge that can hold an ink containing
part in the front loading configuration, a housing for the ink
cartridge, an ink bag that can be held stably in and extracted
easily from the housing of the ink cartridge in the front
loading configuration, and an ink-jet recording apparatus

employing the ink cartridge.
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25 enploying the ink cartridge. WO 2004/ 052652
PCT/ JP2003/ 015440 -6 Another nore specific object of

woheo4pszsent i nvention is to provide an i nk cearaPIes/015440

for a single color |oadable into an inmage-formng
apparatus irrespective of its shape, an inmage-formng
apparatus to which this inkcontainer 5 is attachabl e,
an ink container having a dividable housing wth
i ncreased mngitlielymoad gt ifiegebf eeal 6F appralsestt 0
which this ink container is attachable. One or nore of

Eﬂ@eﬁ@ﬂ%@:ﬂphﬁﬁkﬁogﬁdéhgnpﬁﬂ?%ﬁhtalﬂégnkbfn Q%%gle color

achi eved by an ink cartrldge i ncl udlng an I n

ar di a h n
IR e PR ngeoﬁP%&I%t PRFPTS R i ice
first ousi, n |ncluq: holdln part
REREE nght R dOR G B2 S5 6 PRKCE GRS riniy container
part; a second housi ng whose outline is anal ogous to

é\ﬁ BtitachRD s, Be inkr SontriRamaving a @hvidpll® housing
housing fitted to a side of an assenbly of the first
anth secoabdibudigndstyr omdvsrcimsicde fonking spated, to
wherein the first, second, and third housings are

aRsembtiaid elrandondhsass et aflaehafceor ding to the
above-described ink cartridge, the 20 first, second,

and third bpdsbRgs.Ad & as3eMBbabbesaiets of the pres nt
di sassenbl abl e. Accordingly, it is easy to replace t

Uf}l?%@féﬁ aah_% %%h@%(zgd I%eano rlnrﬁo rc%r%grlélgqg :|_ncgllvu(:“dlcr)lt?gJ e%&ls ink

containing part including a holding member with an ink supply
opening part and a sealed ink filling opening part; a first
housing including a holding part holding the holding member of
the ink containing part; a second housing whose outline is
analogous to an outline of the first housing; and a third
housing fitted to a side of an assembly of the first and
second housings from which side ink is supplied, wherein the
first, second, and third housings are assemblable and
disassemblable.

According to the above-described ink cartridge, the
first, second, and third housings are assemblable and
disassemblable. Accordingly, it is easy to replace the ink
containing part.

"One or more of the above objects of the present
invention are also achieved by an ink cartridge housing for

containing an ink containing part, including: a first housing



10

15

20

25

i nvention are al so achieved by an ink cartridge
housing for 25 containing an ink containing part,

wonaed4d2asy: a first housi ng WO 2004/ 052652 PCT/JP2003/015440

PCT/ JP2003/ 015440 -7 including a holding part hol ding
a hol ding nmenber provided to the ink containing part;
a second housi ng whose outline is anal ogous to an
outline of the first housing; and a third housing

fndtetdp aasbdaifl paragsamhy af nbheidd ndmerdptovided to
second housi ngs from which side ink is supplied,

1{‘&0'?1%1&55& asecnd..-ang BB&&&&QH?&é%g%u%!’L?ne is
asse abl e an

sassenblable According to
ve- des ri bed | cart e sin t he fIrSt
53%5) us 8 fhi 8 iousiS gg%%rgl ge%% W% 206 Fnghitd
dlsassenblable Accordin IS easy to rfglace t he

BHS IshtaiteAg t Ba"f‘tSl%ro&he"‘P appeply, 13k thee i ShoaRe

the ink containing part with stability. Therefore, it
secpubdiisdngs fxeppihidmisigeabny. ionsumnl ek, ewberehe the
above objects of the present 15 invention are al so

ficts ey et doyndananhdktivagl $ealsiingsi aket deseibi,ablthendnk

bag bei ng housed in a housing of an ink cartridge, the

d e hagdirehedi ng: a bag-like part fornmed of a nenber
including an alum numlamnate film and a hoIding

nmenber glfagf&ﬂqga”co' Rk oS UBRL Y- QRGN %dpﬁﬁk ﬁe -£idge

sealed |nk l'i'ng 20 opening part ereln t

ages and Ls hel d by a enent and hoId
T ouT el T8t HE HOGS! AGToF TRE THIC "Car (7 ragesTolable

the housi ng_being an ink cartridge according to the
and disassemblable. Accordingly, It is easy toO replace the

ink containing part. Further, it is possible to house the ink
containing part with stability. Therefore, it is possible to
supply ink stably.

One or more of the above objects of the ﬁresént
iavention are also achieved by anhink bag sealing ink therein,
the ink bag being housed in a housing of an ink cartridge, the
ink bag including: a bag—-like part formed of a member
including an aluminum laminate film; and a holding member
including an ink supply opening part and a sealed ink filling
opening part, wherein the ink bag engages and is held by an
engagement and holding part provided to the housing of the ink
cartridge, the housing being an ink cartridge according to the
present invention.

The above-described ink bag can be housed stably in

the ink cartridge. Further, a last-minute check of the
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present invention. The above-described ink bag can be
housed stably in 25 the ink cartridge. Further, a

woOasi4/82a52t e check of the WO 2004/ 052652 PCT/JP2003/015440

PCT/ JP2003/ 015440 -8 holding state of the ink bag can
be done before assenbling the first, second, and
third housi ngs. One or nmoréof the above obj ects of
the present invention are also achieved by an ink-jet

hetoigy ngrappyratis 18k iBHP oM O aBnkNKe£&¥d rdd@@ibling the
containing an ink containing part is |oadable froma

Egggg’sgégbﬁdya%%gfthypgrﬁgdgﬁdggi nk cartridge is an

ink cartridge according to the present invention.

Accordi ng to the above- cribed ink:jet r din 10
apparatus,%gﬁ Pﬁkm%%ﬁﬁngéﬁ ggeg?dggbé?%?fﬁiq%FeggﬁFent
nventjon is |l oaded [nto_the recording apparatus with
LRESRFIR 3T Sadilng 2edhevestirs ia@nFn}S\E&%]ngF?@Kﬂlqgt apparatus
possible to replace only the ink bag when the ink of
ineoi vkl duran ildgecastusear Wentadaingt an sink swrpedsitbbepart
to supply ink stably. 15 One or nore of the above

bbj botdalfe thremprefentt sideerthearodl ewadsaimciieevat by

an ink contai ner attachable replaceably to an ink
eantaider dpadi Agkpasttofdgd 40meaingorsi i aRRAARUS,

i ncluding a positioning part defining a positiona
telatianship between the ink container and an ink 20
introduction part provided to the ink container

:gi?hggspgﬁkborgyggqu%%kg%%%%Ebggséggbéényh LQ%% recording
apparatus, an ink cartridge according to the present invention
is loaded into the recording apparatus with the front loading
configuration. Accordingly, it is possible to replace only
the ink bag when the ink of the ink cartridge is used up, and
it is also possible to supply ink stably.

One or more of the above objects of the present
invention are also achieved by an ink container attachable
replaceably to an ink container loading part of an image-—
forming apparatus, including a positioning part defining a
positional relationship between the ink container and an ink
introduction part provided to the ink container loading part.

The above—described ink container includes a
positioning part defining a positional relationship between
the ink container and an ink introduction part brovided to the
ink container loading part. Thereforé, a plurality of

versions of the ink container containing the same color ink
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positioning part defining a positional relationship
between the ink container and an ink introduction

weoani4/92632i ded to the ink container |oadi ng pRCT/JIP2003/015440

Therefore, a plurality of 25 versions of the ink

contai ner containing the same color ink WO 2004/ 052652
PCT/ JP2003/ 015440 -9 but‘ﬁ%ving di fferent shapes are
attachable to an inage-form ng apparatus. One or nore

phtthevahovs raRireat SsRipd ey es@Rkhab¥erd | AN id=Re-Fforming
al so achi eved by an i mage-form ng apparatus, 5
Lpslpding an ink container |oading part to which an

igg container is replaceably attachable, wherein the

I nk t ai | oadi t i_ncl udes. it oni
part 1 or 1 DA R THC Worti ABPLS: Rl SEONIH I Pnk 6PoRE

singl e color and have, different shapes. 10 The

ABBTREHIE @50 éd SPnagRl $ R ity 28p paRdETEO R % apparatus,
positioning part for |oading ink containers that

épptading mo iok gosiaiher delagiingnpahaveo diti¥ady emt ink
shapes. Therefore, ink containers containing ink of a
sonthineolier replabasibhhy aifdfdaene , shapesimrithe ink container
attachable to the i mage-form ng apparatus. 15 One or

IBE81 s pdre abeveded) £GiSsafi dnegPheseNfor | THERRNOANK
are al so achieved by an ink container, including a

dbNEAARlS: hous! Beothal NAUSEs 20:haksbag GOUR Ra0d

I nk, erel n at ?east one screw er 1s enpl oyabl e
f ast eni_n menber to keep the dividable housing

?%fg%r%égéﬁ%fga'state. 20 The above-descri bed ink

cont ai ner enplqgs at_least- . i
The above-described image-forming apparatus has a

positioning part for loading ink containers that contain ink
of a single color and have different shapes. Therefore, ink
containers containing ink of a single color and having
different shapes are attachable to the image-forming apparatus.
One or more of the above objects of the present
invention are also achieved by an ink container, including a
dividable housing that houses an ink bag containing ink,
wherein at least one screw member is employable as a fastening
member to keep the dividable housing in an assembled state.
The above-described ink container employs at least-
one screw member as a fastening member to keep the dividable
housing in an assembled state. Accordingly, the ink
containing part (ink bag) of the ink container can be replaced

easily. Further, the ink containing part can be housed stably

so that ink can be supplied stably. Further, the rigidity of
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one screw nenber as a fastening nenber to keep the
di vidabl e housing in an assenbl ed state. Accordingly,

woheodioades2 cont ai ni ng part (i nk bag) of the i nkPCT/JP2003/015440

contai ner can be replaced easily. Further, the ink
contai ning part can be housed stably 25 so that ink
can be supplied stably. Furtder, the rigidity of WO
2004/ 052652 PCT/ JP2003/ 015440 -10- the housi ng can be
tnergasethg Cae Be MREL=@ied he above objects of the
present invention are further achieved by an

i mage-for moRg 3PPASAL Uss tﬂenglou%ngb?ébwkoé%fe%@séent

Ioadlng part to which an 1nk cont al ner

E eabl att a ahl e the.ink c ntalne
HirIEER" e VR R %egf Bt hstiede B pagaratus,
cont ai ni |nk wherein at | east one screw nmenber is
éPr‘E) %@HEH gmasmg CP’&E?%‘F%&W& ppgt KeRpih an ink
di vi dabl e housing in an assenbled state. 10 According
Eentaineibdve TéRdaFRdelY | aliRrhbd i ngheappartitais,nk container
stable ink supply is performable. BRI EF DESCRI PTI ON OF
THEL DRANENGS vk e dpectsy theat hpeseansh athiaMaagesnebining
the 15 present invention will beconme nore apparent
frnemithe-diel hewiagst deididedwdaesabept i ®nenthiesydt8ad akna
conjunction wth the acconpanying draw ngs, in which:

plgod
e R T a0y R M By dn o ppggniied
yiew of an ink cartridge

According to the above-described image-forming

apparatus, stable ink supply is performable.

BRIEF DESCRIPTION OF THE DRAWINGS

Other objects, features and advantages of the
present invention will become more apparent from the following
detailed description when read in conjunction with the
accompanying drawings, in which:

FIG. 1 is an exploded perspective view of a
conventional ink cartridge;

FIG. 2 is a perspective view of an ink cartridge
according to a first embodiment of the present invention;

FIG. 3 is a perspective view of the ink cartridge
from which a third housing part is detached according to the
first embodiment of the present invention;

FIG. 4 is a cross—sectional front view of the ink
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according to a first enbodi nent of the present
invention; FIG 3 is a perspective view of the ink

woandroszige from which a third housing part is #eraeiveso15440

according to the first enbodi nent of the present
invention; 25 FIG 4 is a cross-sectional front view

of the ink WO 2004/ 052652 BET/ JP2003/ 015440 - 11
cartridge according to the first enbodi ment of the
paeseiige iavcertiag; t&l €he 5A nsk @mbbem¥h €W Of 1@ gridkent
bag included in the ink cartridge, FIG 5B is a
bottomorew of the ink bag for 5 illustrating a state
of the ink bag filled with ink, FIG 5C is a

sectional wigw al um num | aminate, f.ilmfaqrmn .
mai n body gFEf h%f‘i%{ abasglfgeaﬁf&eﬁl P RES éaa?e&tn%ﬁg?g in the
view of i nk_supply. openi ng part of the ink _bag

LRE o7t 7 006 AL~ 1 1P S GriBStRB 67 Phetip Py for
invention; 10 FIG 6 is a side view of a first housing
paltisorRrRg 2 fkataref i dye iakcbrai Aglied thietl iindt, FIG. 5C
enbodi nent of the present invention; FIG 7 is a side

v$ ew sfctdogedomdenonsiary spamtinofn léhénatk Tidm rdodgéng a
according to the first enbodi nent of the 15 present

e dddin o fFikGe Bnk Sbay Sidirl wirtew eb {8es fddsdimusingw of
part engagi ng and hol ding the ink bag according to

sheidi Istiop19Beeh RO tL (e tRLeSERt pA VAU MNIngLG +He
is a perspective view of a first variation of
first embodiment of the present invention;

FIG. 6 is a side view of a first housing part of the
ink cartridge according to the first embodiment of the present
invention;

FIG. 7 is a side view of a second housing part of
the ink cartridge according to the first embodiment of the
present invention;

FIG. 8 is a side view of the first housing part
engaging and holding the ink bag according to the first
embodiment of the present invention;

FIG. 9 is a perspective view of a first variation of
the‘ink cartridge according to the first embodiment of the
presept invention;

FIG. 10 is a perspective view of a second variation
of the ink cartridge according to the first embodiment of the
present invention;

FIG. 11 is a perspective view of a third variation
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20 the ink cartridge according to the first enbodi nment
of the present invention; FIG 10 is a perspective

woizew/ost6sa second variation of the ink cartri @8J€JP2003/015440

according to the first enbodi nent of the present

invention; 25 FIG 11 is géz/erspective view of a third
variation WD 2004/ 052652 JP2003/ 015440 -12 of the
ink cartridge according to the first enbodi ment of the

PEESBAL ineHirQligeFhGeodding @ Snde FYir8W SfbddBnddt ¥ the
variation of the ink cartridge for illustrating the

gggglgyﬂg, ltolge ink 5 cartridge to an apparatus main
ody, according to the first enbodi nent of the

pr esent |n ti FIG 13 is a fropt vj th

third vari- a??‘dnggf I STk APt PrdgRS a }&Jorr Vﬁ&lﬁgl{DHeOf the
fi rst enbodi ment of _the resent invention; 10 FIG 14

LBk CHBrEI ifPs HLAWS bFa Bl (heh CPRPPSELOR Obfthednk

ink cartridge according to the first enbodi ment of the
presERdae e eppaFRBls IBais hedyer speetilimg froritheviféwst

of an ink-jet recording apparatus that is an

embgéiarimafy thppatrasast 1nwaodoei;ng to the first

enbodi nent of the present invention; FIG 16 is a

perspectivertront view ofordth@ikfkokethe Meo¥dhRAGiation of
apparatus in which a front cover of an ink cartridge

k.padi ng M& I#e0Rensd acs A g to the fiostone of the

enbodi nent

present invention;

FIG. 14 i1s a perspective view of a fourth variation
of the ink cartridge according to the first embodiment of the
present invention;

FIG. 15 is a perspective front view of an ink-jet
recording apparatus that is an image-forming apparatus
according to the first embodiment of the present invention;

FIG. 16 is a perspective front view of the ink-jet
recording apparatus in which a front cover of an ink cartridge
loading part is opened according to the first embodiment of
the present invention;

FIG. 17 is schematic diagram showing a configuration
of a mechanism part of the ink—-jet recording apparatus
according to the first embodimenf of the present invention;

FIG. 18 is a plan view of part of the mechanism part
of FIG. 17 according to the first embodiment of the present

invention;
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20

the present invention; 20 FIG 17 is schematic diagram
showi ng a configuration of a nmechanismpart of the

woOnho4joszese ecor di ng apparatus accordi ng to t hePETHB1003/015440

enbodi nent of the present invention; FIG 18 is a plan
view of part of the mechanismpart of FIG 17 '
according to the first enbddiment of the present 25

i nvention; WO 2004/ 052652 PCT/JP2003/015440 -13 FIG

19 is a diggsam$ ofs id lsrahi per tie ud@latingnshbp
between the ink cartridge |oading part of the ink-jet

e L S R L Rl S
[ f t Vi f_the ink trid [ t..
LSS eyt L Bl ek ORGP aclifhina o <
i nvention; FIG is a diagramfor i|lustrating ink

: 21
TR FFeodipengi pf et PLITEREs THEEBFR g to t he

second enbodi nent of the 10 present invention; FIG

22 is a di BgEan2® o¥s id |frontaviey @&f pds tindngkrtridge loading
relati onship between ink cartridges of different
piepescandiag €ar thé dgecdms embodhméot eoActar diregeha

t he second enbodi nent of the present invention; 15
H$antd3n;s an expl oded perspective view of an ink

cartridge according to a third enbodi nent of the

present iﬁY@Dtéf”Es a diagram for illustrating ink cartridges
of different shapes according to the second embodiment of the
present invention;

FIG. 22 is a diagram for illustrating a positional
relationship between ink cartridges of different shapes and a
cartridge insertion hole according to the second embodiment of
the present invention;

FIG. 23 is an exploded perspective view of an ink
cartridge according to a third embodiment of the present
invention;

FIG. 24 is a sectional view of part of the ink
cartridge according to the third embodiment of the present
invention; and

FIG. 25 is a perspective view of the ink cartridge
in an assembled state according to the third embodiment of the

present invention.



FIG 24 is a sectional view of part of the ink

cartridge according to the third enbodi nent of the
wonresiz6s220 i nvention; and FIG 25 is a per Specripmo3/015440

view of the ink cartridge in an assenbled state

according to the third enbadi nent of the present

i nvention. WD 2004/ 052652 PCT/ JP2003/ 015440 - 14 BEST

MODE FOR CARRYI NG OUT THE | NVENTI ON A description is

BEYENODH FHOR eherenge dor the 1avenmpenyi ng dr awi ngs,
of enbodi ments of the present i1nvention. FIG 2 is a

perspectivg &gswgtgﬁshnii%k gGokh | o, #beo%f@?ﬂc%h tgpst?ﬁe

i nk cont ai ner, accor gtoatfirst e ment o

resent j.nveniion. Referri o FIL.G he i nk : .
Beroiige N Yesiinges Gh PIPHRSTSS i GG SoaRoRy invention.
containing_part, and a housing 3 for housing_the ink
bag 2. TheFRBus?nt® F iRRASEEEETVE Y195 toholsing paFtridge 1,
11, a second housing part 12, and a third 10 housing

5 vakeh 113 athdnki contabeseceedridngi hg pafinsstl empodimgnt of
forma housing part that protects the X1, and X2 sides
tifie tdresamtk ipsagntiok. cadf@miing par FYG2.2 Thate iisik thetridge
housing 3 is divided into the first and second
housdn@ieparhs 12k BAg 42 wHieusiiBgahhenk NkoGliAing BErt, and
part 2 along a plane parallel to 15 the direction in
S K o $oSURBLE Sy (ANt ik sMBPLY = Hhd QbR sFhfR1udes

3 I's a perspective view of e ink cartridge 1 “from
%f%f%%é”ﬂ%ﬁ%gh5dpgggsif9ef%kko%% héugﬁﬁgﬁﬁﬁs'lﬁkeéné ésthird

10 housing part 13. The first and second housing parts 11 and 12
form a housing part that protects the X; and X; sides of the
ink bag (ink containing part) 2. That is, the housing 3 is
divided into the first and second housing parts 11 and 12
housing the ink containing part 2 along a plane parallel to

15 the direction in which ink is supplied (an ink supply
direction).

FIG. 3 is a perspective view of the ink cartridge 1
from which the third housing part 13 is detached. FIG. 4 is a
cross—sectional front view of the ink cartridge 1. FIGS. 5A

20 through 5D are diagrams for illustrating the ink bag 2. FIG.
6 is a side view of the first housing part 11. FIG. 7 is a
side view of the second housing part 12.

Referring to FIGS. 5A and 5B, the ink bag 2 includes
a bag-like part 21 having a substantially quadrilateral

25 (rectangular in this embodiment) outline and a holding member.



cross-sectional front view of the ink cartridge 1.

FI GS. 5A 20 through 5D are diagrans for illustrating
woheodioadeshbag 2. FIG 6 is a side view of the PCTAP2003/015440

housing part 11. FIG 7 is a side view of the second

housi ng part 12. Referring_to FIGS. 5A and 5B, the ink

bag 2 includes a bag-likélﬁért 21 having a

substantially quadrilateral 25 (rectangular in this

eobeslivrenh okt bhgel angl paholdi ng FeRbEr . MR bag-like part

2004/ 052652 PCT/ JP2003/ 015440 -15 22 to which the

5;9914 | KGR b2 ln! $16hxe8, 1HhenRag- kmg el thas?¥1kRibility.

orned of an al um num amnate filma

The i n er 22 1is resi.n
THE ST TR PP Re 2 i TR RarEo5? ont The l(nfel Mene
side js not limted to a 5 rectanglé, but_my
Lagst® iPanty 24 PRuFRE Br Euhsiidlft it8 pot %F@’r?ﬁ‘? £O Phe
bag-like part 21 is not required to have a speC|f|c
opettanel on titemx? bX1yulydtdatizhdybagreiker par tsu@gtantially
enpl oys an alumnumlamnate film 30 of a |ayer
slrictir.e fMiremedgbyikd aekitn@laidr yotOréqun st iten hadk, a
an alumnumfilm30c, a dry lam nation 30d, and a PA

_wSﬁELC&QqS,ﬁil\i%LeYOﬁntﬁ@ DRk, 3Qa s shown in FIG 5C
e bag-like part 21 may al so enpl oy an al um num

lam nate fiphm ,0f lr+SHE UGh I show FlHhat

5A and 5B, b PR P RRi-obl ekl ove A RIGERLR hfihate
espec |ve pe heral g

RN TR S i) toa:ms% EY ¢ e%lar% & €% he

holdlng menber 22 so as to he forned into a bag-l.i

ke
SHEHA Th e by B AW R g FPRe Patty ﬂiamlnatlon 30d,

and a PA 30e successively on an LDPE 30a as shown in FIG. 5C.

The bag—-like part 21 may also employ an aluminum laminate film
of another structure. As shown in FIGS. 5A and 5B, the two
aluminum laminate films 30 have their respective peripheral
edges (shown by hatching in FIG. 5A) welded to each other and
to the holding member 22 so as to be formed into a bag-like
shape, thereby forming the bag-like part 21.

The bag-like part 21 dispenses with an internal
frame body conventionally employed to maintain its shape, and
has flexibility as a whole. Accordingly, the amount of ink to
be left over in the bag-like part 21 is substantially reduced.
Further, the material of a member forming the bag—-like part 21
is not limited to an aluminum laminate film. It is preferable,
however, to make the bag-like part 21 of a member including at

least an aluminum laminate film.
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The bag-li ke part 21 dispenses wth an internal frane
body conventionally enployed to maintain its shape,

wan4/02shas flexibility as a whol e. Accordi ngbPgT/JPive3/015440

amount of ink to be left over in the bag-like part 21

is substantially reduced. _Further, the material of a

menber form ng the bag-IiK&6ﬁart 21 is not limted to
an alumnumlanminate film It is preferable, however,
to meke thehbagoldi®y paidbe2l20f 18 atledchudhng at

25 least an alumnumlam nate film 2004/ 052652

Eﬁﬂhiﬁ%ggﬁfgﬁéﬁﬁgg (ﬁﬁ%-@YilHdebggnﬁE %%ﬁ%???fﬁfﬁg for

integrated wwth a~ cylindrical openin

' 23. f fi.l.Ling, th -1 t.
SRR ALk 23 el fo, (UL Tgthe, Bagcl e et
Bl retgeudee. S SBaTiog LpaPETSRO R 1% - 1 PRedby

melting a mddle portion of the ink filling opening
prariings cpgndagl reke Fhtiecdadeshpoaghl had @artteRdothat is
Further, referring to FIG 5D, the hol di ng nenber 22
formeds dyi medyiaged middleapoyttindrofathopen #g10ink opening
supply 10 opening) part 25 for supplying ink from

pasi B3 tdhe sbay- thkeinRara12thr6ugh hilkes jt@lereggor di ng
apparatus. A through hole 25a is forned inside the

cyl i ndri caf,ppeni ng:erf@&&iéé-tﬁbzgf@._ SEEMREL ﬁg%%i]%(ggﬂ%bber 22

an el astic body 26 such as ru insi'de Ts
; d. ' | ' t _25. hol | 5
A B AP S B B e E ey R sBBbIy

i ntr.od ctiog art, is ﬁﬁuck into_the elastic body 26
?R%ﬂﬁqg epﬁﬁlnzgo supplying ink from inside the bag-like

part 21 to an ink-jet recording apparatus. A through hole 25a
is formed inside the cylindrical opening part 25. A cap
member 27 holding an elastic body 26 such as rubber inside is
fitted to the end of the ink supply opening part 25. A hollow
supply needle (hollow needle), which is an ink introduction
part, is stuck into the elastic body 26 from the main body
side of the recording apparatus so as to allow ink to be
supplied to the main body side of the recording apparatus with
the sealed state of the bag-like part 21 being maintained.
Referring to FIG. 5A, the ink supply opening part 25
is provided substantially in the center of the ink bag 2 in
the vertical (Z; or Zj) difection. Accordingly, in the case of
using the ink cartridge 1 in the upright position (shown in
FIG. 2), ink flows smoothly in the bag-like part 21 of the ink

bag 2 compared with the case where an ink outlet is provided
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side of the recording apparatus so as to allowink to
be supplied to the main body side of the recording

wappariaeass with the seal ed state of the bag-| PRE/JIpEN/015440

21 being maintained. 20 Referring to FIG 5A, the ink
supply opening part 25 'is _provided substantially in
the center of the ink bag'ﬂjfn the vertical (Z1 or
Z2) direction. Accordingly, in the case of wusing the

ifnka cesd it idge ok feBtt Ao piH g enpesi £b0n (SNOWE iah ink bag
FIG 2), ink flows snmoothly in the bag-like part 21 of .

(SR 2 2,conp ' t he.c e i .
%gtfﬂé% sl%p?gt\%i'dcled mﬁz%ﬁ@o%d%&z%c?%ﬁ%o%%d%&%at ink

+17.4n si.tion offset fromthe.center to an end of

é% F%i3§§§?1%§§ Eﬁgﬁnéfrﬁﬁqﬁé%sf§n§§a§f¥e%%ﬁ#ﬂuﬁT can be
ensured that ink in the bag-like part 21 is _
subst ant i aFPYtigkd Wi DedAEher merher e disngyReAbaEeg owith

is integrated with 5 engagenent projections 28 and 29
CRORIRPLRTE digdgenears c2hvenG LY sndeBRagd| @Ragemend 6)laws 51
respectively, of the first housing part 11. Wth

aed e52nELAS0 Bhendnk) pagDdaduiselior netl Hye fioist hgusheg
two flexible filnms 30, the housing 3 of the ink 10
gartridge 1 includes the first and second housings 11

and 12 that are separable in the direction of

thickness gf ifherddiPhe LhhmnBa,dPramig st ke b0k by

bag 2 that is an ink containing part. Referring to
e 900 e, O S50 SR B0 rAREEON D e e
gg%%&idge 1 includes the first and second housings 11 and 12
that are separable in the direction of thickness of the
flexible films 30 forming the ink bag 2 that is an ink
containing part.

Referring to FIGS. 2 and 3, the divided first and
second housing parts 11 and 12 substantially analogous to each
other are combined, and the third housing part 13 is fitted
into a lower part of the front (Y;) side of the combined first
and second housing parts 11 and 12. As a result, the first
through third housing parts 11 through 13 are assembled into
the housing 3 of a substantially rectangular parallelepiped
shape. As is described below, when the housing 3 is assembled,
a recess 41 and a projecting part (a handle part) 42 are
formed on the rear (Y;) side of the housing 3, and an opening
53 is formed on the front (Y2) side of the housing 3 so as to

face the ink supply opening part 25 supplying ink to the main
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ot her are conbined, and the third housing part 13 is
fitted into a |lower part of the front (Y2) side of

woheo4memse ned first and second housi ng parts BCTAPZHO3/015440

12. As a result, the first through third housing
parts 11 through 13 are assenbled into 20 the housi ng
3 of a substantially rectangul ar parall el epi ped
shape. As is described bel ow, when the housing 3 is
assgnbfethe medeckssy 4ppanduds pr ojlect-eBgspast @ the
handl e part) 42 are forned on the rear (Y1) side of

Er@j Q@ﬂﬁﬁ?%a@at and 28 ePEREd%o 23155 f&ﬁég@g %ﬂ%é}hechtehe

ront (Y2) side of the housing 3 sO as ace
N R R o S T SR Rk

re ordin recess 41 and the roj ecting
e R A AL 26T iarD T orger Sheapeth thRaY g
3 easi]y in attaching the ink cartridge 1 to or
GeEAERI Y IMEeARSeartridge 1 fromthe main body of
the 5 recording apparatus. Referring to FIG 6, the
first housﬁﬁéepaimg]ﬂptﬂiﬁ.a6,suhstﬁi&étﬂﬂquaﬁagt@agulal has a
outline on the X2 (X1) side. A half recess 41A a
babé tprigjeadlyi mgcpanguldA, ot 1Geodh 484, xANe,) WHAE A half
parts 44 and 45 are fornmed integrally with the first

28choyising pankiil &d e T, e
4fZ is gﬁbstangla ?gjhg§fggﬁbgﬁeﬁ?%céggn§%l 4%%H ?Pd

(Blﬁﬂﬂ@%ér% Rar gn 35\_[%131% out tiﬁg 1¥aml %&e%tl]xﬁ first

prOJectlng par

L9, 5 ;{*gﬁtﬁgs' R gngemgpﬁ;ﬁ i858 el

substantially half of the recess 41. The half projecting part
42A is substantially half of the projecting part 42. The

cutout 43A is provided to form a space that an ink filling

apparatus can enter to fill ink into the ink bag 2 held

between the first and second housing parts 11 and 12. The
guide parts 44 and 45 are used to load the ink cartridge 1
into the main body of the recording apparatus and the ink
filling apparatus.

Further, engagement parts 46a, 46b, and 46¢c to
engage engagement claws 66a, 66b, and 66c (FIG. 7),
respectively, of the second housing part 12 are formed on the
inner wall face of the first housing part 11 at three corners
thereof. Further, positioning parts 47 and 48 that determine
a position at which the holding member 22 of the ink bag 2

engages and is fastened to and held by the first housing part
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15 between the first and second housing parts 11 and
12. The guide parts 44 and 45 are used to |oad the

wonho4marasei dge 1 into the nmain body of the reeordP1gs/015440

apparatus and the ink filling apparatus. Further,
engagenent parts 46a, 46b, and 46c to 20 engage
engagenent cl aws 66a, 66b,~la1d 66¢ (FIG 7),
respectively, of the second housing part 12 are forned

oD, t&ed tHnelbovalbebastodd ditpidenbst Bosss ngn Rafd 5blthat
at three corners thereof. Further, positioning parts

U0 80 0 SR TS, PSR ML 50 e

stened t.qo _and held by .the first housing part WD
58 0aT e Bty SPh00S deigd HeaBey 28 rovided on the
above-descri bed engagenent claws 51 and 52 that L
ehahe"ahld face PastRneli ¥ tvesdRgaperent! pr g BrsAioning
28 and 29, respectively, of the holding nenber 22 are
PRBVE det and iheanfinhee swddgdeoe clavhedt iarst Fodsirmgan
part 11. The positioning 5 parts 47 and 48 and the
engagenert atldahs18in@noh5? Hharmeagagesgageeilidsaftle holding
hol di ng part that engages and hol ds the hol di ng

nefber 22 o thBeihkkpdpap 2. Further, an approxi mately
gquarter-circle arc part 53A for form ng part of the

openi ng 53Fh§tﬁ@fﬁ§ﬂ1%&*%?Qﬁﬁgggi%i%ééﬂt ci&gﬁeogrérgért

first housing part 11 ront refers to a

LSRN ST ADE GRS O AR, e Ll P MR e
i(()ﬁ?z’)t %ggpe%gr‘aﬁ%g{ris%g%o%saggl Sgggdlli .nt (’_)['hteh%rggi: nsjk_)ccl)gyrefers
to a leading side in the case of loading the ink cartridge 1
into the main body of the recording apparatus. That is, the
ink cartridge 1 is loaded into the main body of the recording
apparatus with the Y; side facing the main body of the
recording apparatus.

Further, an engagement recess 59 to engage an
engagement claw 71 of the third housing part 13 when the third
housing part 13 is fitted into the first and second housing
parts 11 and 12 is provided to the first housing part 11.

Next, referring to FIG. 7, the second housing part
12 has an outline substantially analogous to that of the first
housing part 11. A half recess 41B, a half projecting part
42B, a cutout 43B, and an identification part 64 are formed on

the periphery of the second housing part 12. The half recess

41B is substantially half of the recess 41. The half
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apparatus wth the Y2 side facing the main body of the
15 recordi ng apparatus. Further, an engagenent recess

woewmsmigage an engagenent claw 71 of the thPCWIP2003/015440

housi ng part 13 when the third housing part 13 is
fitted into the first and second housing parts 11 and
12 is provided to the firsﬁKHOUSing part 11. 20 Next,
referring to FIG 7, the second housing part 12 has

?Bo?éétiﬂgip%&QSQQEtL§|éubéﬁﬁﬂﬂﬁﬂyl§ he1Ehgt Eﬁetﬂyéjectlng
irst housing part 11. A half recess 41B, a

P59£e$%'rwkﬂéa htoﬂ% 3§'f§né%§xﬁ§§§ t@nt%e the ace into

entification part 4 are periptiery o

nd _h t 12.. The hal f
ulR onet iy o Z??n R i G P APt af {L TR Thto the
2004/052652 PCT/JP2003/01544O -20 projecting part 42B
ek sk tamslsl Petrasr e thiesir 6PecErfgnd paptsism papés 11

cutout 43B is provided to formthe space into which

ghé 1ak fIhd ildgnapparaticn qarteftierepoefents itle iaolor of
the ink bag 2 held between the first and second
hoksthglipay tthielink ang A2f The iidknthtteaddgon part 64
represents the color of ink filling the ink bag 2 of

the ink carhéei 8898ademcite QRGRIGHENt 66 AWH PGB €BPengage and
and 66¢c to engage and be caught by t he engagenent

BELLAdRR oty D T e
FERGUEL A OePaE 2P 0 en art vel] fece gL,

having grooues Lnto which the holding enber, 22 of the )
face at three corners. Further, fitting parts 67 and 68
having grooves into which the holding member 22 of the ink bag
2 is fitted are formed on the inner wall face of the second
housing part 12.

Further, an approximately quarter—circle arc part
53B for forming the opening 53 is formed on the front (Y;) side
of the second housing part 12. The front side refers to a
leading side in the case of loading the ink cartridge 1 into
the main body of the recording apparatus.

Further, an engagement recess 69 to engage an
engagement claw 72 of the third housing part 13 when the third
housing part 13 is fitted into the first and second housing
parts 11 and 12 is provided to the second housing part 12.

Referring to FIG. 3, the third housing part 13 is

fitted into the cutouts 43A and 43B formed on the front (Y;)



10

15

20

25

2is fitted are forned on the inner wall face of the
second housing part 12. 15 Further, an approxi mately

wquenstoszesei rcl e arc part 53B for form ng the speaP1g3/015440

53 is formed on the front (Y2) side of the second

housi ng part 12. The front side refers to a |eading
side in the case of Ioadirm?%he ink cartridge 1 into
the main body of the recording apparatus. 20 Further,

angengagete om26es8s £69s £ Oarﬁ:ﬂwz%nanhoﬁﬁgﬁ%%g@f‘@s aljawng 12.
72 of the third housing part 13 when the third

S| : L,SEI j t [.r a
Eg%s#ﬂ%m@gg%¥§§T§.g%dkﬁggFggiﬁgbg'e%htgﬁ¥he € o%g%e
ousing part, 12. Referring.to FILG .3, the third ,
RO B o1 5opBTiSa 14 el mhitobPie Sh bt o epsating
43B formed on the front (Y2) WO 2004/ 052652 .
PERPIPIBOICTS A6 front siie off (the Bendined ro% stheadak
second housing parts 11 and 12. The front side may be
rceferidak tlo afhanthpkdsuppinsivdest bacanskudek tts
supplied to the main body of the recording apparatus
Engaydrnentf rdptvss7deani Thetdheausjang Bherehdwydntntd recesses
cartridge 1. The third housing part 13 includes the

80 0aGE N o fC h-aws F1Es8Nghd ddr@nfadsi hfep£Paadenenly 12,
recesses 59 and 69 of the first and second housi ng

Qééﬂaéc‘éi%égflj.ylﬁglrﬂlgf‘Pe%rgei%fdr%xiﬁ%ggggn?%f—?ircle arc part

appr oxi mat circ C part orm ng

(5 PRI, LIgPEOHRY 4P LhBDLAg 10 LSl ag
pesemml gt s,

Referring to FIG. 8, in the case of assembling the
ink cartridge 1 having the above-described configuration, the
holding member 22 of the ink bag 2 is pressed against the
positioning members 47 and 48 of the first housing part 11
while being positioned by the positioning members 47 and 48.
As a result, the engagement claws 51 and 52 of the first
housing part 11 engage and hold the engagement projections 28
and 29, respectively, of the holding member 22 of the ink bag
2. Consequently, the holding member 22 engages and is held by
the first housing part 11.

Thereafter, the second housing part 12 is
superimposed on the first housing part 11, and the first and

second housing parts 11 and 12 are pressed against each other

from their respective external sides. As a result, the

~ engagement claws 66a through 66c of the second housing part 12
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ink cartridge 1 having the above-descri bed
configuration, the holding nenber 22 of the ink bag 2

wo0@ressed agai nst the positioning menbers 4PCatp2048015440

of the first housing part 11 15 while being positioned
by the positioning nmenbers 47 and 48. As a result,

t he engagenent claws 51 antf%d2 of the first housi ng
part 11 engage and hol d the engagenent projections 28

angdagdd, an@spectiovel ¥y ohe tdeydtRbdinRgpreabess2218foudhe 26c,
ink bag 2. Cbnseque%tly, t he hol di ng nenber 22 ough® a6

engages;-and, | $ held _P%r @%J&Jgﬁ&ﬁﬁ?ggi NG pAr tpLl.

Thereafter,” t he secon ousi ng
nd t he

super.i nmpos aon the first housj part 11, a h
FERER IR P L0 0 Ro af P et BhRaRy datsflpitiag shows
agai nst each other. fromtheir respective external
PABEC- A F FOLHrE: the 25 engagement cl aws 66a

t hrough 66¢c of the second housing part 12 WD

2004/ 05265ZhPCT/ 3P2003T01BUFCG .- - 22 lingagel mhdhoamsénbepart 13
by the engagenent parts 46a through 46c,

Lespectéd/elnto ahet heséibkt dousiendipatt add.sdduisl Hoheing
assenbly of the first and second housing parts 11 and

BAr8HOMN arid 1Bl.G A3 Asrd@ired.cn2 ThgAgeRSHShOMYd 1 and 72
FIG 3, the third housing part 13 is fitted into the

?gf@%@L&hfyh E%%s&%ésﬁafgdt§§§l GEhgﬂgiggg%ééﬁéﬁ} %%Fggges 59

a result, € engagenent “cl aws

h i rd housi.ng,part 13 en e the en ement
e R L e B e e R

arts 11 and 12, 10 respectively. Thus, the ink .
E%?E???ﬁﬂ?lf'shg Sy ntlke @dnk gagtridge 1 shown in FIG. 2 is

assembled.

In the case of extracting the ink bag 2 from the ink
cartridge 1 and replenishing the ink cartridge 1 with a new
ink bag 2, the above-described process is performed in the
reverse order. That 1s, first, the third housing part 13 is
detached from the assembly of the first and second housing
parts 11 and 12. Then, the first and second housing parts 11
and 12 are disassembled. At this point, the third housing
part 13 lightly engages the first and second housing parts 11
and 12 through the engagement claws 71 and 72 and the
engagement recesses 59 and 69. Further, the first and second
housing parts 11 and 12 lightly engage through the engagement
parts 46a through 46c and the engagement claws 66a through 66c.
Therefore, the third housing part 13 can be easily detached

from the first and second housing parts 11 and 12, and the
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assenmbl ed. In the case of extracting the ink bag 2
fromthe ink cartridge 1 and replenishing the ink

woandroszige 1 with a new ink bag 2, the above- #es0Pi00& 5440

process is performed in the 15 reverse order. That is,
first, the third housing part 13 is detached fromthe
assenbly of the first and ¥econd housing parts 11 and
12. Then, the first and second housing parts 11 and

t2rar earttl sasseabhedsiAy phits pai ahd thecthizd housing
part 13 lightly engages the first and second housing
Ratd Sy and 12 through the engagenent claws 71 and
72 and the engagenent recesses 59 and 69. Further,

the first apd_second hqusin arts 11 and lightly
engage thrgagﬁﬁ%%ecaesneg’agtglﬁeﬁ gg%%?‘?% 4%%%% u&ﬁ%%k may be

nd the e enent claws 66a through 66¢c. Therefore,
SHIEGH Ad ASUSPRG PAFLTH%an BOa6ase ) y it Huien h25sing
fromthe first and second housing parts 11 and 12, and
PHEL W3)2004 16526524 PCTY JRZEOD3/ HoBaxer, - 213 féarstitdnd of the
second housing parts 11 and 12 can be easily

ehgasgemtil edawkn71hasd caseayt be ehgagedssyt Lin@ls ditaching
and 72 may be damaged if the ink cartridge 1 (that

the dHierd hictdihgusbng B3 paidm 1Bk ksrsepsad edldbneusading
However, the condition of the engagenent claws 71 and

%@rﬂ?ﬁjb%n%hQQKedA9¥o§%gRP&yd§%aB Lnge { éb%gent claws

ousi ng part 13 from I'rst and second housi™n

PR % 900 Aty NS OLgl kel RS B LB SRROSTRIL e
§fg§J§é§y%fla%a@hg§ point, thus making it possible to reduce
the number of operation processes. During initial filling or
refilling of the ink bag 2 with ink, the iﬁk bag 2 is held by
the first housing part 11. Accordingly, it is possible to
pour ink info the ink bag 2 while checking the condition of
the ink bag 2. Further, since the ink bag 2 is held by the
first housing part 11, it is possible to pour ink into the ink
bag 2 while maintaining the ink bag 2 in a stable condition.
Furthermore, a last-minute check of the holding state of the
ink bag 2 can be done before assembling the housing 3.

Thus, the housing 3 of the ink cartridge 1 includes
the first housing part 11 that fixes the holding member 22 of
the ink containing part 2, the second housing part 12 having
an outline analogous to that of the first housing part 11, and

the third housing part 13 that engages the assembly of the

first and second housing parts 11 and 12. Further, the first



10

15

20

25

10 di sposed of at that point, thus making it possible
to reduce the nunber of operation processes. During

wonbdioatesti I ling or refilling of the ink bag BPCRIPv03/015440

ink, the ink bag 2 is held by the first housing part
11. Accordingly, it is possible to pour ink into the
ink bag 2 while checking tFe*tondition of 15 the ink
bag 2. Further, since the ink bag 2 is held by the

fdhrstighoti fg maidintl pairtsi $1 passdlie 180 apaUEss&kb1WIR and
the ink bag 2 while maintaining the ink bag 2 in a

stiahk8eronghid On.rn Uk thergor € r & Laglyphny fr&h‘géé#%oir ly

the holding state of the 1nk bag 2 can~be done

pn he_.h in . 20T t.he housi 3. of

?%%%gﬁkicg?%?%gbg%icﬁﬁc ﬁd%%seﬁﬁégqﬂ 39 %Eﬁsﬂ%&ﬁiﬂﬁt3' and
%é tEat fi xes the _ hol di ng nenber 22 of the ink _

fit APAPHYP parda™ Lot A Seet e $buditvg ther €119t nehangh third
an outline anal ogous to that of the first housing part
Deusind Paves thHi ridprosdsi hy- pathisl Fadidd tahgagespltamement of
assenbly of the 25 first and second housing parts 11
ahe 12k ¢omtdiering perti 2st NF&RB04/,05265R01ding member 22 of
PCT/ JP2003/ 015440 -24 through third housing parts 11

ttheough déhdiniass paklkabl es ansh g diysasserblabl £ng Hatong
is, the first through third housing parts 11 through

%%p&@é‘t@ ehassepledikni o Lhe hous iB@/g tﬁuf, iaagvicﬁ%r?% uté)he

ousing 3 can be disassenbled into"the first thi
g SO PRI ACL LI S ol LG S,
FPAPRy T My aPeati Rtbrit 15 GaPALa CROLST G Waries Front
11 and 12. By thus dividing the
loading configuration. This enables ink to be supplied stably.
The engagement parts 46a through 46c of the first
housing part 11 and the engagement claws 66a through 66c of
the second housing part 12 may be interchanged. Further, the
engagement recesses 59 and 69 of the first and second housing
parts 11 and 12 and the engagement claws 71 and 72 of the
third housing part 13 may be‘interchanged. That is, the
engagement parts 46a through 46c may be provided to the second
housing part 12, and the engagement claws 66a through 66c may
be provided to the first housing part 11. The engagement
recesses 59 and 69 may be provided to the third housing part
13, and the engagement claws 71 and 72 may be provided to the
first and second housing parts 11 and 12, respectively.

Further, in this embodiment, the ink cartridge 1 is held in

the upright or vertical position in the front loading
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housing 3 along a plane parallel to the ink supply
direction, 10 the position of the ink bag 2 is

weoereahioszesed even in the front | oadi ng confi guParisprngs/o15440

This enables ink to be supplied stably. The
engagenent parts 46a throu%h 46¢ of the first housing
part 11 and the engagenent4éraws 66a through 66c of
the second housing part 12 may be i nterchanged.

EMARRImatliBe . 1hoROSRgeBRL 1hRCESSLS: &% anh89naf nthg in
first and second housing parts 11 and 12 and the

%gegafqgﬁg% b %)Q’?.ﬁf ﬁ%@%du_fgﬁu ‘ifn. ‘tHS #%1{9 NQUSIRG part

e interc engagenent parts
46a throu h 46c may be prOV|ded to the second housi ng
PAMIAFaTERR t he engagement cl aws 66a through 66c may
20 be provided to the first housing part 11. The
engagenment¥eXtecesiBCHPLARE 69 FhyChe Hridvirgégrescenee FIGS.
third housing part 13, and the engagenent claws 71
%nthﬁdhghay4beoprmariﬁxﬂdns oifethei isk eawksielgend according
housing parts 11 and 12, respectively. Further, in
tdithemieditmenbodifent M€ ket prdgend isvdialidn.n 25
the upright or vertical position in the front |oading

WO 2004/ 052882 £G4 JP2RQ3LALBMO e Sonf irgutat bQPlat:Lon of

However , the ink cartridge 1 may be held in the flat

Hle f%‘”- t%?ﬁb%b?” 'AE%?F%:ErOQE kﬁgdffﬁét varlatﬁon

conflgura e crlptlon I's give

rence,. Fl GS. ough 14 f vari.ations of
fahe B P—Faaadlb%c%ga 69030t e Qi enon: ReRtLed
of the present invention. FIG 9 is a perspective view
ot saah ot ther paFeebfXs side of the first housing part 11

and the external X; side of the second housing part 12 so as to
reinforce the engagement of the engagement claws 71 and 72 of
the third housing part 13 with the engagement recesses 59 and
69 of the first and second housing parts 11 and 12. As a
result, the third housing part 13 is prevented from falling
off even when the ink cartridge 1 is frequently loaded and
unloaded.

FIG. 10 is a perspective view of a second variation
of the ink cartridge 1. According to the second variation,
the first and second housing parts 11 and 12 are fastened and
fixed to each other by screw members 82 (only one of which is
shown in FIG. 10). This prevents the spontaneous
disassembling of the housing 3 even when the ink cartridge 1
is frequently loaded and unloaded.

FIG. 11 is a perspective view of a third variation
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the ink cartridge 1. According to the first variation,
a |label 81 (indicated by the double-dot chain line) is

wapmi4ioazbs2 10 on each of the external X1 side oPCTAR2003/015440

first housing part 11 and the external X2 side of the
second housing part 12 so %&5 reinforce the
engagenent of the engagenerit- claws 71 and 72 of the
third housing part 13 with the engagenent recesses 59
afdth€9imf dehecrdiidyet 1andasenatihdh@usitRg PRILS vhkriaRdon,
12. As a 15 result, the third housing part 13 IS

preyens e A rom 18kl bRE £Ohfeeyen (WBeR; 1L h
cartridge 1 is frequently f%aded and ) F de5eC°%8, ousing

B9ris ﬁl?ﬁgge%gtk§§%% d¥6 %ﬁ% arl thgFﬂghOPfﬁlng

I nk cart “he second Vard

the f sle d second housi arts 11 and 12 are
Feﬁéd’a%%l F% g ?dgéﬁgﬂgﬁfﬁ@ﬁ 5§P sBFBRE Treh - vaded to

only one of which is shown in FIG 10). This

é?%v%fﬁi L Hées fokt aneRLs ORAsass eabti A9 of Futidierousi pgtout

3 even when the ink cartridge 1 1is frequently | oaded

Ahdisinfoarsd in25he| thind Haisdngepspecl B Visesdidew bl ank

third variati on WO 2004/ 052652 PCT/ JP2003/ 015440 -26

shppie dpeaicar bartdges lof ACRONGKNBal02t ARItdY fthe cap member
vari ation, cutouts 49A and 49B are forned in the

b7 rﬁﬁoﬁr&écﬁ%oﬁﬁeh&ﬁ@kﬂg tHRalhg dhoang dfening part %5.
respectively, beS|de t he ink supply openi ng pg 2

of the inkp r, t c ro t
5 the end o? t he s&ﬁp?@eoggngﬁgppa(fcﬁg %u?tﬂ%+§kness

cgfes’#h g%%nﬁ{ Z:%rliﬁ*ldg rﬁ?d Iorrllgtq: et | gglgofr?l n& part %3needle
guard provided around a needle is prevented from coming in
contact with the first, second, or third housing part 11, 12,
or 13 when the needle is inserted into the ink supply opening
part 25 from the main body side of the recording apparatus.

That is, as shown in FIG. 12, a needle 91 is
inserted into the ink supply opening part 25 of the ink
cartridgé 1 from the main body side of the recording apparatus
so that the ink supply opening part 25 is connected to the ink
supply system of the main body of the recording apparatus. In
this case, a needle guard 92 to protect the needle 91 is
provided around the needle 91 on the main body side of the
recording apparatus. When the thickness of the ink cartridge
1 is reduced, the opening 53 alone cannot provide an opening

that the needle guard 92 can enter. Accordingly, the cutouts

49A, 49B, and 79 are formed in the first through third housing
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supply opening part 25 of the ink bag 2 and/or the cap
menber 27 provided to the end of the ink supply

wopewioazgsspart 25. As a result, in the case of PeUURINNE015440

the thickness 10 of the ink cartridge 1 along the
X-axis in FIG 11, a needle_guard provided around a
needle is prevented fron1cd%%ng in contact with the
first, second, or third housing part 11, 12, or 13

pﬁeﬂstme mﬁeﬂige S, i pessdeel 1l BRepbskt SAPldefining the
opening part 25 fromthe main body side of the

HEEOFILRY APRAALHEN 10D g-i]%eéltﬁhee%ﬁesw]sd bR @pe]‘l%ng part

a needl e 91 is inserted into I nk supply open

1 f h
gggéfzgh hlélkr %agrg g}or + & ro %:éfzt rovnlﬁde)é to the

|ng appard gsP
p ening part 25 is connected to the ink_ supply
gt%ﬁn%? PRIBOREYING M Teéar di &) apatditus 85| fhown
20 this case, a needle guard 92 to protect the needle
g1 FEG. grdovithednaedlmdruand feediseadloved tie andior bodjout
side of the recording apparatus. Wen the thickness
obmihe dimdo cantectdgeitd drsy reddubedfitdie dpenighg thlrd
al one cannot provide an opening that the needle guard

BRusaty s 1ACERFrEhdYl N3 . t MBagUE QUL St 255 4RAsi49B, to
and 79 are forned in the first through third housing

m&&&%@%@%kﬁgé JEROGR %@Af%QrFr?_J Pafts 11 through

13, respectlvely, at positions de |n|ng the perlphery

f th h th K
05 of Ct o FARY D2 DPE QR Bk Me SHRR b OB B st ion

R R N M S e s R T
allomed to enter w thout
the cutouts 49A and 49B are formed in the first and second
housing parts 11 and 12, respectively, beside the ink supply
opening part 25 of the ink bag 2 and/or the cap member 27
provided to the end of the ink supply opening part 25. Thus,
depending on the positions of the cutouts 49A and 49B, it is
possible to omit forming the cutout 79 in the third housing
part 13.

Next, a description is given, with reference to FIGS.
15 through 18, of an ink-jet recording apparatus that is an
image-forming apparatus employing the ink cartridges 1
according to the first embodiment of the present invention.
FIG. 15 isna perspective front view of the ink-jet recording
apparatus. FIG. 16 is a perspective front view of the ink—jet

recording apparatus in which a front cover 115 of an ink

cartridge loading part 104 is opened. FIG. 17 is schematic
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comng into contact wwth any of the first through
third housing parts 11 through 13. That is, it is

woaswiostas2t o reduce the thickness of the ink eartipPiodgels44o

1. FIG 14 is a perspective view of a fourth variation
10 of the ink cartridge 1. According to the fourth
variation, the cutouts 49A%nd 49B are forned in the
first and second housing parts 11 and 12,

rasBeshi ¥edbyindeside rliBarkbkos UpPlthe ABEALAIsRABArLDE the
of the ink bag 2 and/or the cap nenber 27 provided to

t.he - opem g I 5 -

s R N
[ ossible to _om m the cutout 79 in the '
Fﬁi?gehﬁﬁg'?ﬁﬁ$%§¥F'1§% %gét ngdescription i s given
with reference to FIGS. 15 through 18, of an ink-jet
recordi ng aparakusetnaecoliny spPrrages f redufdps an
apparatus enploying the ink cartridges 1 according to
tvpafates mrbodiodni0df eheaperesmed itmegnlPdnfor Fld@@ding
15 is a perspective front view of the ink-jet

peperd agd appaicat e§ecEl&n dfay S8 Ferspectkiey fpapdr on
view of the ink-jet recording apparatus in which a

fheBh §RVEfaddl3 OfreaBriBl 2Bosaid)l.i dagel géﬁéﬁgfé’éﬁ ttray 102
104 is opened. FIG 17 is schematic WO 2004/ 052652

S8 DGRBS L0 AP R M

i i nk-jet recording
BERLAD 11 C S bRt SR SE By B Sover 111 o
%%gaggégﬁaédgﬂﬁgﬁisbggy 101 is substantially flat. A front
(Yi—side) surface 112 of the front cover of the apparatus main
body 101 is provided at an angle with respect to the upper
surface of the upper cover 111 so as to extend in a direction
between the Z; and Y; directions. The paper feed tray 102 and
the paper ejection tray 103 are provided below the front
surface 112 so as to protrude toward the front (Y;) side (or in
the Y; direction).

Further, the ink cartridge loading part 104, which
is an ink container loading part, is provided on the X, end of
the front surface 112 at a position lower than the upper cover
111 so as to protrude from the front surface 112 toward the
front (Yi1) side. An operation part 105 including operation
keys and a display is provided on the upper surface of the ink

cartridge loading part 104. The ink cartridge loading part

104 includes the front cover 115, which can be opened (FIG.
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5 apparatus main body 101, a paper feed tray 102 for
| oadi ng paper, and a paper ejection tray 103 for

weoetroemosmg2 paper on  which an i mage i s recor dedPCT/JP2003/015440

(fornmed). The paper feed tray 102 and the paper
ejection tray 103 are attached to the apparatus nain
body 101. The upper (Z1) s¥t%ace of an upper cover 111
of 10 the apparatus nmain body 101 is substantially

fibptand\ drodld (FY&- SiLop)sS W aee alldwotnt herfd AMent ana
cover of the apparatus main body 101 is provided at

éBté%EﬁéhﬁMdEhtﬁ%SEﬁﬁtcgfkffgbégaagrwg§gﬂf§§e.fgktéy%tainers.

upper cover 111 so as to extend i'n I'rection

t t:he and Y2 directions. .The paper feed tra
§SZ&§%§1f%'Fﬁé‘pgger e 6WIFF&9gT639a$ e prsriegednto the
bel ow the front surface 112 so as to protrude toward
e 1F0 M OFR ngi gBPRER LY TaoHe 198 freekt (¥) side, that is,
Further, the ink cartridge |oading part 104, which is
Bhe i fferdoreaidies toafiiowratdon, isseppboyeddiortiehénX2jet
end of 20 the front surface 112 at a position | ower
teéeording apperatover 111 so as to protrude fromthe
front surface 112 toward the front (Y1) side. An

operation Raférd ey ivclrudisng1oper@ti®dn 1 ke¥e apHafatus main
di splay is provided on the upper surface of the ink

sost i spdpesper O, Do sk e lond e

part 25 1047i ncludes t can

004/ 052652 PCT/ JP2003/ 015440 .-29 16

Igng 3%0%55%:3}/%2]&%‘5%%%5 ?et gg#?%w??‘?ﬁe e e be )

nd ., de achng t of the ink cartridges 1, which are ink
TG 7 TAS Tnail Fn FIdES 16 TIENGUI R Ted (h3ldges the

are | oaded into the
stay 132 hold a carriage 133 so that the carriage 133 is

slidable in a main scanning direction or the X; and X
directions. A main scanning motor (not shown in the drawings)
drives the carriage 133 so that the carriage 133 moves and
scans in the X; and X; directions.

The carriage 133 includes a recording head 134
composed of four ink-jet heads of yellow (Y), cyan (C),
magenta (M), and black (Bk) ejecting ink droplets of
respective colors. The recording head 134 is attached so that
the ink ejection openings of the recording head 134 are
arranged in a direction to cross the main scanning direction
and ink is ejected from the ink ejection openings in the Z,
(downward) direction.

Each ink-jet head composing the recording head 134

may employ a piezoelectric actuator such as a piezoelectric
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i nk-jet recording apparatus fromits front (Y1) side,
that is, 5 the front |oading configuration is enployed

woOnodhas2dsak-j et  recordi ng apparatus. Referri ngCraP2003/015440

FIGS. 17 and 18, in the apparatus main body 101, a
guide rod 131 and a stay 132 are provided as gui de
nmenbers ext endi ng between s?%e plates (not shown in
the 10 drawi ngs) on the X1 and X2 sides. The gui de rod

B3tmend, theth&inay) b32uhebd, aa Cdda9Rmb33 801860 ctlfor, or
carriage 133 is slidable in a main scanning direction

andk ; 3 i 0ns .S ni.ng. oot or
ot e he A an hgd) ® d e rn P Rar AR Sierey vo
at_+1he rri.age 133 poves and .15 scaps in the X1
%ﬁ&kgzlﬁ%rec ?%H§¥g¥ﬁ %5???3&%11 1FﬁEIEB§sp%ase change of
recota)n he 134 conposed of four ink-jet heads of
yefld ‘E‘%ﬂ?eﬁ%n feep bojdiratesing arapdepraekhenmgl
ej ecting ink droplets of respective colors. The
CEEBFARPRL et B34 ai beating helkmsmtt.hafhg0shégee indmory alloy
ej ection openings of the recording head 134 are

artaaged utnild s ¢bei phate cioffR ifemsBaD §£@6¥H N a change
direction and ink is ejected fromthe ink ejection

opegemgsrdtuntdle ZRe cdovmmedrid HeeLEeNr &ASTLYka et
head conposing the recording head 134 25 nmay €nploy a

Bh 8208l £ £ AGidator such as a piezoelectric WO
2004/ 052652 PCT/JP2003/ 015440 -30 elenent, a therm

SEEEAIE LI R A ——
Egspective color inks to the recording head 134 are mounted on
the carriage 133. The color inks are supplied from the
respective ink cartridges 1 loaded into the ink cartridge
loading part 104‘through ink supply tubes (not shown in the
drawings) to the corresponding sub tanks 135.

Further, a paper feed part for feeding sheets of
paper 142 stacked on a paper stacking part (a pressure plate)
141 of the paper feed tray 103 is provided. The paper feed
part includes a crescent-shaped roller (a paper feed roller)
143 that separates and feeds the sheets of paper 142 one by
one from the paper stacking part 141 and a separation pad 144
formed of a material with a high coefficient of friction and
provided to oppose the paper feed roller 143. The separation
pad 144 is biased toward the paper feed roller 143.

Further, a conveying part for conveying each sheet

of paper 142 fed from the paper feed part below (on the Z, side
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ej ect ink. The thermal actuator utilizes the phase
change of liquid caused by filmboiling using an

wehewtoszasher mal 5 transducer such as a heati ngPeraPmEN/015440

The shape nenory alloy actuator utilizes the phase
change of netal caused by a change in tenperature.
The el ectrostatic actuator*%hploys an el ectrostatic
force. Sub tanks 135 of the four colors for supplying

bp tHO famneGhiyvee68! 054 i NkpriowitiBe . r eens d&&%ﬁ@@ part
134 are nounted on the carriage 133. The color i nKs

?ﬁ@l@ﬂgyhi%%n&%@gktggltrf§Pe%{|%%négg fgii% %n%ssure

oaded into the“i'nk cartridge

FOLPRE cbtAeSponal %%’%Zgélacﬁw%%?@niéd%%?re:ﬁ%%s%”%o ler

Eager feed part for feeding sheets of paper 142

KR Gh RFEHBE SPBERT nl far TPEaCHRESERK pltatld)l conveys
141 of the paper feed tray 103 is provi ded. The paper
thedshgrir tofi pebeded4ad ky exumingslibpedheet |@f Heapgpapdl to
feed roller) 143 that separates and feeds the sheets
afiheaperl 42 cetiathya P20y ofe Hheomohkeypapeslstiagmki NG sheet of
part 141 and a separation pad 144 forned of a

pebEF i@2 Wist Fed RhoBuswweS fdaicrnt 46f fi‘:&hcﬂh@gaa%ﬂé} feed part

prOV|ded to oppose the paper feed roller

Eﬂdﬁvéye agné4ﬁei§ g@fﬁ%@% Eﬂ@aég?$$§ PQQ§ﬁ:]§ﬁdand the

roI er 143. urt a conveyl ng par r conve

each shee er 142 fed from,th aper

A RIS LIS s S P T eC R A S e
PCT/ JP2003/ 015440 -31 of) the recording head 134 is
E?ENﬁXﬁQF d?ﬁ@¢€6ﬂ9e9frﬁﬁﬁxﬁh?et of paper 142 fed

substantially vertically in the upward (Z;) direction by
substantially 90 degrees so that the sheet of paper 142 is
conveyed on and along the conveyor belt 151. The edge
pressure roller 155 is biased toward the conveyor belt 151 by
a holding member 154. The charging roller 156 is a charging
part that charges the surface of the conveyor belt 151.

The conveyor belt 151 is an endless belt (a belt with no
ends or a belt whose ends are connected), and engages a
conveying roller 157 and a tension roller 158 so as to extend
therebetween. The conveyor belt 151 rotates in the belt
conveying direction (as indicated in FIG. 18). The conveyor
belt 151 includes a top (oﬁter) layer and a bottom (inner)
layer. The top layer serves as a paper adhesion surface to

which a sheet of paper 142 may adhere. The top layer is
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i ncl udes a conveyor belt 151, a counter roller (a
pressure roller) 152, a conveying guide 153, an edge

wonresi®dzes2rol | er 155, and a charging roll er 1B6T/JF1083/015440

conveyor belt 151 conveys 5 the sheet of paper 142 by
causi ng the sheet of paper 142 to adhere

el ectrostatically to the cﬁﬁ%@yor belt 151. A sheet of
paper 142 is fed through a guide 145 fromthe paper

freedlegast aﬂ?a SApuexed @@%MhQCQeF%Qan £n jaterial,

conveyor bel 51 and the counter ler

%gevEnga ! gafpluf}% %%ggg?gt@l%éeg ‘I%(%Q\ée\é'FLﬁgrglﬁ%le%%)

pa er stanti a
vert c

Shkerant| A1) 90 dea BLenes AT He SREGPoBFOBART 15

142 is conveyed on and al ong the conveyor belt 151.
fREmedgef e safce "edrrér! 135 the BicRsaYEBwakd Wikkch
conveyor belt 151 by 15 a hol ding nenber 154. The
chaigtarce otdreyrol5®yi saabeharyinnpvigedt. t fihe kdargesayer
the surface of the conveyor belt 151. The conveyor

belbt a15d s marearddess beld Halihel tresiikhanee eagsr or a
belt whose ends are connected), and engages a
¢eBMEY I Nydw] | er 157 and a tension roller 158 so as to
extend 20 t herebetween. The conveyor belt 151 rotates

15 "SR, SRS (ARGET 4TS Ty o
bEYSLohs £ Sk Rebhes: i st Freyifse aﬁp Hton

of paper 142 may adhere The top layer is MD
E@Bﬁ?%@ﬂﬂﬁﬁ?ﬁpdﬁq\ﬂDPGGQFBﬁ%49R910n3?hﬁéﬁnﬁaeo¥e%ﬁFdlng head

approximately 40 gmthick pure resin materi al
134 performs printing.

Further, a paper ejection part for ejecting each
sheet of paper 142 on which the recording head 134 has
performed recording is provided. The paper ejection part
includes a separation claw 171 serving as a separation
mechanism for separating the sheet of paper 142 from the
conveyor belt 151, and paper ejection rollers 172 and 173.
The paper ejection tray 103 is provided below the paper
ejection roller 172. The separation claw 41 is provided in
contact with the conveyor belt 21.

A duplex paper feed unit (a duplex printing
mechanism) 181 for duplex printing (printing‘on both sides of
the sheet of paper 142) is attached to the rear (Y;) side of
the apparatus main body 101 so as to be detachable therefrom

and attachable thereto. The duplex paper feed unit 181
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for instance, a pure ETFE (Ethyl ene Tetra Fl uoro
Et hylene) material, with no resistance control. The

woabwmsedsayer is forned of the sane material BETUP®03/015440

top layer, to which 5 resistance control by carbon is
provi ded. The bottom | ayer Jray al so be referred to as
a nediumresistance | ayer ot a ground | ayer. On the
bottom | ayer (inner) side of the conveyor belt 151, a
gacdevernmberptifiks)s theosheter off pRpReSNIURORoAReyed in the
corresponding to a printing region where the recording
Beadet 13 AYPJQrES +Br LAE I+ RPERSE ngd E?@@Eic\%%ﬁ]%ﬁ%

part for ejecting each sheet of paper 142 on

' 4 rforned cordi ng i
Lbecteosladicnad 192 Dan el gLRd: LeCor g e auptex
PP i ahl et O Soaiveaothram Qheper 142

conveyor belt 151, and paper ejection rollers 172 and
ypside oy sed apaeki reds el (3rnsdpsbetiderf Ipsipew 142 to
the paper ejection roller 172. The separation claw 41

the prradaléptinec0tbentanttan tolflee toAVaydrtHeldonZdyocA belt
dupl ex paper feed unit (a duplex printing nechanism

181. f ot metpla8X pppeht 8 ([HrrdtilisRg ianpbetuad des 1ok upper
the sheet of paper 142) is attached to the rear (Y2)
sheef off h:@leaﬁﬁ?iéibﬁa ffe*éadﬁlel%?P. as to be

det achabl e therefrom™ 25 and attachable thereto. The

dupl ex pap%gié%%%uyﬁ%%t%§11¥$13894%é5%¥§§%g apparatus having

PCT/ JP2003

the above-described configuration, sheets of paper 142 are

separated and fed one by one from the paper feed part, and
each sheet of paper 142 is fed substantially vertically in the
upward direction and is guided by the guide 145 to be conveyed
and held between the conveyor belt 151 and the counter roller
152. Then, the fed sheet of paper 142 has its leading edge
guided by the conveying guide 153 and pressed against the
conveyor belt 151 by the edge pressure roller 155. Thereby,
the conveying direction of the sheet of paper 142 is changed
by approximately 90 degrees.

At this point, the conveyor belt 151 is charged by
the charging roller 156 so that the sheet of paper 142 is
conveyed on the conveyor belt 151, adhering electrostatically
thereto. Then, by driving the recording head 134 in
accordance with an image signal while moving the carriage 133,

ink droplets are ejected on the sheet of paper 142 in a
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receives (captures) the sheet of paper 142 conveyed in
the direction opposite to the belt conveying

wdaiomeosan by the reverse rotation of the conPeyurPm03/015440

belt 151. Then, the duplex paper feed unit 181 turns
the received sheet of paper &42 5 upsi de down, and
again feeds the turned sheet*of paper 142 to the
space between the counter roller 152 and the conveyor
bebtionddy shamnual apaperpdemsknpaidcot82nlSrdF Qvildeld ONafter
the upper surface of the duplex paper feed unit 181.
AeRpER Eﬂbtéﬂ%e&hBfgﬁépéﬁgﬁﬂg%p%r@aeﬁﬁéﬁfﬁbéuaﬂéﬁlnce,
10 the above-descri bed configuration, sheets of paper

S& d-fed .one h ne fromthe paper ..
FCoP g e R o S P8y TRl TRating
substantially vertically. jn the upward direction and
BEdSE oA 1R e LgBr de 194 o 56 et ey edt  aid e dae of
bet ween the conveyor belt 151 and the counter roller
the 1sheetindh papre 164 hhecteashesapbe 1dgohding tregion is
| eadi ng edge gui ded by the conveyi ng guide 153 and
peesdect agdiengtecbhding ovvenedridaelehdiSandytidiestedge of paper
pressure roller 155. Thereby, the conveying direction
pfi2the steafedobnpapere kddd:s gharged tbyy appy oxi mately
90 degrees. 20 At this point, the conveyor belt 151 is
char ged bYWhEHetHQQQQhﬂQ:%QlE@ﬁa%gﬁn&qu&@%%ékggfg?gf5 in any

of paper 142 is conveyed on the conveyor

' I .0 ticall t.hereto. . Then riving .
?ﬁgagée(r‘%}bgit%%k ezgglﬁéisn%ha&gfc %ﬁc%sﬁ?%ecg%eqd’nﬁg§eaulred
si gnal i, e novin he carriage 133, 25 ink droplets
A B dion%t RRh G abe, Coasethrndiig LAk cortridge
2004/ 052652 PCT/ JP2003/ 015440
1 to the sub tank 135.

The ink-jet recording apparatus includes the ink
cartridges 1 according to the present invention. Therefore,
when the ink of any of the ink cartridges 1 is used up, it is
possible to disassemble the housing 3 of that ink cartridge 1
and replace only the internal ink bag 2 with a new one.
Further, it is possible to supply ink stably even when the ink
cartridge 1 in placed in the upright position in the front
loading configuration. Accordingly, even when the ink-jet
recording apparatus is housed in a rack or an object is placed
on the upper surface of the apparatus main body 101 so that
the space above the apparatus main body 101 is limited or
occupied, the ink cartridge 1 can be replaced easily.

Next, a description is given, with reference to FIGS.

19 and 20, of an ink—jet recording apparatus, which is an



10

15

20

25

-34 stationary state so as to performrecording for a
line. After conveying the sheet of paper 142 a

wonred@szsa ned di stance, recording is perfor nedTfiP1003/015440

the next line. Wien a recording end signal or a
signal indicating that the _trailing edge of 5 the
sheet of paper 142 has reached t he recording region is
recei ved, the recordi ng operation ends and the sheet

Shapapirmitd? abpasheed £ WHraihhetpapete &L @B dimatt of
103. Wien the anmount of remamining ink is near zero in

e. S u t ' .
N TP P AT TRRtRRS) ok D srpaginent.
fromthe.corresponding ink.cartridge 1 to .the.sub,
A SRR AR P, S 2R T ae S TR Y gbs P eot
ink cartridges 1 accprdin% to the ﬁresent i nvention.

e sy €0LoghRHt t havingk B Lempnss shaees mE &titprhghse to
1is used up, it is 15 possible to disassenble the
Hlogisimy @réfcidpat loakinameritdd@41l whiheh rigplaacénénkyntainer
the internal ink bag 2 wwth a new one. Further, it is
poscirty) eatrd, sopptye i kk-siteab Irg cevabnawhespdferusnk FIG. 19 is
cartridge 1 in placed in the upright position in the

& r @ granPadirngl1 COSEF OUHRY HOR rATE L ShaH Y bBVRRNWRRE ink
the ink-jet 20 recording apparatus is housed in a rack

Qér@cfé@ ?L%%dlh_ﬁ% pﬂ)Qf‘Le dl 0L £ tll_ﬁeu Egﬁéj su rfeac%e.cdqfr:tgt tgﬁgaratus

apparatus main body 101 so that space abov

BRpLgk s TR B00/0d01 Ll B ed Bty AEGURLE, LDferre
description is given, with reference to FIGS., 25 19
BP0k CAERTARET et 0% QoA AGCabPat Rt 2TwAPKh CRETRRIge
201 when no distinction therebetween is necessary) according
to the second embodiment. FIG. 20 is a front view of the ink
cartridge loading part 104. In this embodiment, the same
elements as those of the first embodiment are referred to by
the same numerals, and a description thereof is omitted.

The ink cartridge loading part 104 of the apparatus
main body 101 includes caitridge insertion holes 202y, 202m,
202c, and 202k (also referred to as cartridge insertion holes
202 or collectively as a cartridge insertion hole 202 when no
distinction therebetween is necessary) for receiving the ink
cartridges 201y, 201m, 20lc, and 201k, respectively.

Referring to FIG. 20, the hollow needle 91, which is
an ink introduction part on the apparatus main body side, and

the needle guard 92 as shown in FIG. 12 are provided at the

bottom part of each cartridge insertion hole 202 of the ink
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WD 2004/ 052652 PCT/ JP2003/ 015440 -35 inmage-form ng
apparatus, according to a second enbodi nent of the

wonresdItesz nvent i on. According to the second enbodiyrmEnt/Q15440

ink cartridges, which are ink containers, containing
ink of the sane color but having different shapes are
attachable to 5 the ink cari%idge | oading part 104,
which is an ink container |oading part, of the

lcakti-eligs ecddimPpappatetus. FIG 19 is a diagramfor
illustrating the relationship between the ink

cori 102 bgathan Pacd S el Shegl O ol S0 0 v

‘apparatus “and ink tartr

01k (also referred 10,to as ink rtridges. 201 or

It Fe P bertSlERS: ARl Foce D ohnaniiertively as
di stinction therebetween_ |s necessary) according to
BH&d8 eBHPRI = ANId MRERt Do Flis tizptiona thesabe vies? ofs t he

ink cartridge |loading part 104. In this enbodi nment,
nheesamey el arrerfiogmad thotlee ofpreare ibiteshandodiamrst aade guide
referred to by 15 the sane nunerals, and a

descvept2aay t Penegf 205cpndd exhskThalsBkrepstrédlg®d as guide
| oadi ng part 104 of the apparatus nain body 101

bRebVdesy @Ardd idgeckasesly ok ROIRS 3208¥0oR0 205 wAHA2C no

and 202k (also referred to as cartridge insertion

EgFg§5%égﬁh;¥hé¥%b%g%%éﬂeiy cé%s%%&&;%g?eféfﬁggtgﬂthe lower

en no Istinction ween IS

necessary) for receiving the.ink ,cartridges 201y, :
R Ioh i egeoBt k AT cetrioi § HSREF P e a5 Jo0e, 202m,
20, the hollow needle 91, which is an ink

PALF ociRd i it KpareSBRCEHE Bpp atadi & CREPAT HRRFA Eid®e,  and

t he needl e guard 92 as shown in FIG 12 are provided
gorréggponding to the ink colors of the ink cartridges 201y,

201m, 201lc, and 201k loadable into the cartridge insertion
holées 202y, 202m, 202c¢c, and 202k, respectively.

On the other hand, ribs 206y, 206m, 206c, and 206k
(also referred to as ribs 206 or collectively as a rib 206
when no distinction therebetween is necessary) and ribs 207y,
207m, 207c, and 207k (also referred to as ribs 207 or

collectively as a rib 207 when no distinction therebetween is

necessary) are provided to the ink cartridges 201y, 201lm, 201c,

and 201k, respectively, at predetermined positions so that the
ribs 206y, 206m, 206c, and 206k are fittable into (engageable
with) the guide grooves 204y, 204m, 204c, and 204k,
respectively, and the ribs 207y, 207m, 207c, and 207k are
fittable into (engageable with) the guide grooves 205y, 205m,

205¢c, and 205k, respectively. The position of the rib 206



10

15

20

25

25 bottom part of each cartridge insertion hole 202 of
the i nk WD 2004/ 052652 PCT/ JP2003/ 015440 - 36-

woandroszige | oadi ng part 104. Further, gui de gr 8BOVAB2003/015440

204y, 204m 204c, and 204k (also referred to as guide
grooves 204 or collectively as a guide groove 204
when no distinction therebet{wen is 5 necessary) are
formed on the upper internal surfaces and gui de

Fe09¥e5e 205Y:h205M s2PBLy @ﬁs&i%@lfaa&@ 59 &Ef?é%@daﬂd?lg the

as guide grooves 205 or collectively as a guide

gﬁ%oxgrgggkggiQpﬂodggggﬁfﬁigﬂF1&&?%%?% m@f”?ﬂg iqﬁuﬁggtained

necessar orne ower ernal sur

Tt 5055 Bl 85, L0SET LoD g A0 202 30.20%,

corresponding to the ink colors of the ink cartridges
SoRply AR EeEt dAdadea kdifarsbieaongt Bhe henk cartridges
cartridge insertion holes 202y, 202m 202c, and 202k,
283 pdepenading odn thhecolberohard; imkbso208ine@0Bmrein.
206c, and 206k 15 (also referred to as ribs 206 or

col | ectivelBgtasen &ipL 200l i WheE Rerdisis netyigds) of each ink
t herebetween i s necessary) and ribs 207y, 207m 207c,

2R6+20dke (A1 150 Wheber (eds { Oh RS dd R nd0€n8r same color ink but
collectively as a rib 207 when no distinction

hQ@éeQE M@&%&!%ha@%%2?%%%{%?ﬂﬁgxgﬁgﬁégggF&ééﬁt%%g'H%sitions

cartridges 1y,

respectively, at pr term ned positions_sg that the ,
P EESoee AMnrrB08lT S SOoICane PR PEorEe o esponding
éengageable wi th) the guide qﬁgpves 204y, 204m 204c,
RYLoOMeededdeti Foe yIn MR HE dgehd 028 7yg PayAm 104 is
207c, and 207k are ‘

defined, and the ribs 206 and 207 are formed under this

defined positional relationship.

A déscription is given, with reference to FIG. 21,
of this respect. Here, the ink cartridge 201 may be realized
by two versions: an ink cartridge 201A that contains an ink
bag 2 of a relatively small capacity, and has a relatively
small thickness DA in shape; and an ink cartridge 201B that
contains an ink bag 2 of a relatively large capacity and has a
relatively large thickness DB (> DA) in shape. The ink
cartridges 201A and 201B are indicated by the solid and broken
lines, respectively, in FIG. 21. The thicknesses DA and DB of
the ink cartridges 201A and 201B are measured in the
directions in which the first and second housing parts 11 and
12 are separable, or in the direction of thickness of the

flexible films 30 forming the ink bag 2.
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fittable into (engageable with) the guide grooves
205y, 205m 25 205c, and 205k, respectively. The

weoasitoszs2zof the rib 206 WO 2004/ 052652 PCT/JP2003/015440

PCT/ JP2003/ 015440 -37 relative to the ink supply

opening part 25 differs anong the ink cartridges 201
dependi ng on the col or of tH& i nk contained therein.

The position of the rib 207 relative to the ink

suppl y opemefgrpany 26 mteo i f ftees rappngos hend M7, which
cartridges 5 201 depending on the color of the ink

coRhagkhethd hﬁfl%lé'] -gro@%%%?@ll Ay L%_O%l,i I)ésggcw\ff{‘?i&gg %f the

(types) of each ink cartridge 201, ch vers

[ t color i bu have, di fferent
% %gtpt)g%faé? h%?sr e; at inoglg pr @%t V\?e]%ar;c htehé'nﬁogﬁffﬁh%ge A0 end
ribs 20 nd .,207 and the position of the correspondi ng
RSl Pou oddite BT Lot SERES T4tk <k EPFUBS F Dot |
104 is defined, and the ribs 206 and 207 are forned
BREEFLPD srelddfivRedopbBet iWhaiunpdlvabbenshg ppat 25. In the
description is given, with reference to FIG 21, of

thES eedPért 2lHertbe thiesi2k6 caf tthiedgak 26drvBydd®s 2012 and
realized 15 by two versions: an ink cartridge 201A

thaB aont@rmedanti fkebagne Wisiaibal skeyet Vesd®ldne ink
capacity, and has a relatively small thickness DA In

shppey iy bAktcasty) dge;;2QlB Lhat £ avgiisges, CLTPUN S

bag 2 of a relatively l'arge capacity an _
167 25201 b gL DLARESR R Pl DS B T L cone
B S BB BPEEL Vet B EL 2L TS e
&R%En&&?qua%ggegnﬁncégglidges 201A and 201B have the same
height (dimension along the Y-axis), and the ink supply
opening parts 25 thereof also have the same height.

At this point, the ribs 206 and 207 of the ink
cartridge 201 indicate the color of ink to be contained
therein. Further, since the positional relationship between
the ribs 206 and 207 and the ink supply opening part 25 is
defined as described above, the ribs 206 and 207 serve as a
positioning part that defines the relationship between the
position of the ink cartridge 201 and the position of the
hollow needle 91 provided at the bottom of the cartridge
insertion hole 202.

That is, in the case of employing the thin ink

cartridge 201A of a small capacity and the thick ink cartridge

201B of a large capacity, when the relationship between the
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directions in which the first and second housing parts
11 and 12 are separable, or in the direction of

wohbahoazss of the 25 flexible filnms 30 form ngPCNEPINNk015440

bag 2. WO 2004/ 052652 PCT/JP2003/ 015440 -38 Referring
to FIG 21, the ribs 206 and 207, which engages the
gui de grooves 204 and 205,*¥%Spective!y, of the
cartridge insertion hole 202, of the ink cartridge

poditrons dthase ehrthedddkimrirttibdose2028) ar s d Q{t’ée%uide
at the sane 5 positions relative to the ink supply

0PeOIaY 2 Lrdb20kNab e 0388100 BLG, 20y the T 105 208 5

of the ink cartridges 201A an B arée forned

A f fromthe.ink | y openi ng part
SEe T At SsBa bR nieed T e PHBE Yool g anes: kowm
1A and.  201B are forned at the sane 10

rtrldges , )
%‘gsbf]ﬁ ’o%ezdf %g“ét SPRGLI FHRAGIY dBppFyrbpitie @ QJdy magsbey
he di stance D. The ink cartridges 201A anq 201B have
%h%t@a@tohépﬁhFa{miﬁ%ii@ﬁeeﬂténg hdike 20Xissden amidthBeink
i nk supply opening parts 25 thereof also have the
e eigieg RO 1A Ahas ht Ebpdi0t’, ahle207 bswizdie aies 12Q4nei
the ink 15 cartridge 201 indicate the color of ink to

el aadenahnedtot bies @idl1dminbhale $inEedNe skl ppal ink
relati onship between the ribs 206 and 207 and"the in

Sunly oPBANHhE JpRAE t2 2% drS 1 nflef i n&@fﬂ?‘?éj &3¢ rsihggrgl r {‘.‘Q?ﬁgq .22,

the ribs 206 and 207 serve as a pg5| |on22?tion of

(oL Ter ORISR ISR B OO o e
ﬂ%%?%%%i%%ogg V}e(% fﬂhs%QS ggtéﬁggéﬁigiy%GSaEEtlggg small-
capacity ink cartridge 201A may be fitted into the cartridge
insertion hole 202, but the positions of the ink supply
opening part 25 and the hollow needle 91 are prevented from
being aligned. As a result, the ink cartridge 201A cannot be
attached to the ink cartridge loading part 104.

Further, not only the small-capacity ink cartridge
201A with the ribs 206’ and 207° may be inserted into the
cartridge insertion hole 202 for the ink cartridge 201 of
another color, but also the ink supply opening part 25 of the
ink cartridge 201A may be aligned with the hollow needle 91 of
the cartridge insertion hole 202 into which the ink cartridge
201A has been wrongly inserted. This results in a mixture of
ink colors, thus preventing a desired image from being

obtained.

Further, if the positional relationship between the
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insertion hole 202. That is, in the case of enploying
the thin ink cartridge 201A of a small capacity and

woheostoizesk i nk cartridge 25 201B of a | arge capagP1093/015440

when the rel ati onship between the WO 2004/ 052652

PCT/ JP2003/ 015440 -39 positions of the cartridge
insertion hole 202 and its i de grooves 204 and 205
and the positions of the ribs 206 and 207 of the

kapgezmapae 07 BRacaht ridoe 1B Bﬁegﬁfn5 3%%1;?152%\@3ers

in FIG 22, the small-capacity ink cartri

Berredd HRA sl 0obbes G500 A A0RLISEEL 80 POLSy2 05 2422 and

if the in cartri Fib

whose posi.tional. relatjonshi o the hollow needle 91

TR e Yy e PRRESLTTE B8 i part: o heve n)

Is defined as shown in FIG 22. However, if the ribs
SHREbLGRPmEy ForapecFor e R Midh theorihe pO&iand4l7 with the
rel ati onship as shown in FIG 22, the small- capacity
gwkde groavege 220 1 Ande30 betf itheedimat of theplaritng dge ink
insertion hole 202, but the positions of the ink
sampptidagepenilng part 25 and the holl ow needle 91 are
prevented from being aligned. As a result, the ink .

cartridge 2RdAe£aRNOtiHRE relar 8l aehied aﬁhﬁﬁhggéonship

cartridge | oading part 104. Further, not on

o Sy e be Ple AL Eer RS Hotidie Al tTbn

and 7 may I nserte car r

|%_2gg for the jnk cartridge 201 of = another color,
T EerThol Rz EusplSbien Bhoparte s G sns0tnhk
cga%crtg:frild%%g %8%£ gr? 2b0elBa|clo%r11,ganMné htlgeh esarI]erel lccc))VZ\L/orr]eEg]l{ebut
having different shapes so that the ink cartridges 201A and
201B can be loaded into the same cartridge insertion hole 202
of the ink cartridge loading part 104. That is, the ink
cartridge 201 has the same positional relationship between the
ribs 206 and 207 to serve as a positioning part and the ink
supplying opening part 25 for supplying ink to the apparatus
main body side as another ink container (ink cartridge) tha£
contains the same color ink but has a different shape, and is
loadable into the same image-forming apparatus.

In each individual ink cartridge 201, the ribs 206
and 207 serve as a positioning part that défines the
positional relationship between the ink cartridge 201 and the
ink introduction part (hollow needle 91) of the ink cartridge

loading part 104.

Thus, according to the second embodiment, by forming
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the cartridge insertion hole 202 into which the ink
cartridge 201A has been wongly inserted. This

woesloszs2n a m xture of ink colors, thus prerentPrgs/ens44o

desired image from being obtained. 25 Further, if the
positional relationship between the WD 2004/ 052652
PCT/ JP2003/ 015440 - 40 ri bst206 and 207 and the ink
supply opening part 25 differs between the ink
cébs rsagesm 2Ghet hal a8i énshff eye@ehn+8bze:190d d %‘ﬁ ink
capacity, this undesirably makes it difficult an
&6 " er Al | the. ri 6_.and 207
e e Do B R ETES Sa e b aE R TR Baft of an
| acl e-i.nk. rtridge 201. Therefore, the

O R O P Bn S Mt SRR BRRuSeTF dinevacss iabs

nd 207 for. positioning and the ink supply opening
p%\rrErJéﬂ?ersefFﬁirngoPlﬁ%l%Hf% P&t ReBR EALOT rﬂ%ﬂﬂ;O & Fegriidgdsone
201A and 201B containing the sanme col or ink but
MaviiRy gk FersRidgpapen $ efanchhd toktlearink dgesridge
201A and 201B can be | oaded into the sane cartridge
torsEing marfolétR0Ras@fevtdne iifnkheat ik i clger 4ierdisngrpart
104. That is, the ink cartridge 201 has the sane
icfidrieartalinr ehapé ONSiH i E&bﬁ@eesth@eléFéfégil§%9 apd; .

n

207 to serve as a positioning part and the in

S YigRg Qﬁ@hﬁf@kﬂgﬂﬂhe2§aﬁaé §§pﬁ%$Q¢%%JJP<it%.%gftridges.

apparatus main body side as anot cont'ai
has & di £ 1 o ent:Snage aneoT e dGGIIrE FAES, (He L aepect
ﬂ&“%ﬁ%‘E%L”EQQtFﬁﬁﬁgéﬁH5f0r containing a predetermined color
ink, each of the small-capacity version (ink cartridge) 201A
and the large-capacity version (ink cartridge) 201B is
attachable to the corresponding cartridge insertion hole 202
irrespective of its ink capacity.

In this embodiment, the ribs 206 and 207 are formed

on the ink cartridge 201, and the guide grooves 204 and 205

engaging the ribs 206 and 207, respectively, are formed in the

ink cartridge loading part 104 on the apparatus main body side.

However, the ribé 206 and 207 may be formed on the ink
cartridge loading part 104, and the guide grooves 204 and 205
may be formed in the ink cartridge 201 so that the ribs 206
and 207 engage fhe guide grooves 204 and 205, respectively.

Next, a description is given, with reference to FIGS.
23 through 25, of a housing fixing structure of an ink

cartridge whose housing is dividable as described above
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20 I'n each individual ink cartridge 201, the ribs 206
and 207 serve as a positioning part that defines the

weoasitoszasal rel ati onshi p between the i nk cartr PpdgaPR0L015440

and the ink introduction part (hollow needle 91) of
the ink cartridge |oading part 104. 25 Thus,
according to the second enbudi nent, by form ng WO
2004/ 052652 PCT/ JP2003/ 015440 -41 ribs so that the

reratibnship detivien drbedinbbtapd afe i PhesSHPRYention. FIg
opening part, that is, the ink introduction part of an’ )

eakisasi régaed-eagergpPef {ve RAMRI T LRe, 3 n@é#ﬁ%ﬁﬁEQBOl

ink cartridges for containing the samnme ¢ol or
E88Y+ of ..t ' artridges can be attached
to tﬁgﬁg%gﬂggﬁfrﬁgggg %%g%lﬁ%fn&ap 3P?hpﬁ%§§“éwéwem ion.
Fhe iggjpaegridges g[e .different in shape. This
| mpr oves 1 e S6p&raBFt i f3F ot mertcaft Fhelgink amdtwiidgrs301.
%ﬂg ggggg of choices of ink cartridges. That is, in

: . febEFFPBREEES &71an O thepiuk cdfkticldeheoinkn an
cartridge 201 for containing a predeterm ned col or
FIERYech sghtehe Bt i aphoidtiyiene| Stigd 4mK elements as
cartridge) 201A and the |arge-capacity version (ink
gmaa icdgeye2008ré siaidathablenbainhions A LINOANG <o by

cartridge insertion hole 202 irrespective of Its in

dapaeiney nubdrals | i %m%gngBElolggﬁqgfaego% t%%goglggaé 7

are formed on the ink cartridge

0,201, 20 XA 00080 20,18 RO ROR S s
RALL &gﬂ 88n££§%éy%p%%%aggega{gekgﬁﬁlﬁggd%l which is an ink
containing part, and a housing 303 for housing the ink bag 2.
The housing 303 is formed of a first housing part 311 and a
second housing part 312 that are separable from each other.

As the above-described ink cartridge 1 according to the first
embodiment, the housing 303 may be formed of three separable
parts (first, second, and third housing parts).

In this embodiment, the first and second hoﬁsing
parts 311 and 312 are separable in the direction of thickness
of the flexible films 30 forming the ink bag 2 housed in the
housing 303 (or along the X-axis in FIG. 23). According to
this configuration, the ink bag 2 can be set previously in one
of the first and second housing parts 311 and 312 (for
instance, in the first housing part 311). Accordingly, the

condition of the ink bag 2 set in the fifst housing part 311

for instance, (as shown in FIG. 8 of the first embodiment) can
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However, the ribs 206 and 207 may be forned on the ink
20 cartridge | oading part 104, and the gui de grooves

waQdo4aa2b5205 nay be formed in the ink cartri dgeTadBdHoye15440

that the ribs 206 and 207 engage the gui de grooves
204 and 205, respectively. Next, a description is
given, with reference to e 23 t hrough 25, of a
housi ng fixing structure of an ink 25 cartridge whose
heushacgked adisdilgabl e as descri bed above WO 2004/ 052652
PCT/ JP2003/ 015440 -42 according to a third enbodi nent
of the presgntnényeidl oingt! Genldy | expl aded )
perspective view of an ink ‘cartri ge *%?”“§£€§rawﬂb°¥%ﬁg an
the 4y ngd; ' of.the present . invention. FIG 24
i s aig%ctfbggggégggi%fgﬁﬁﬂ%' ?ﬁ@ ik Raf S dgéegpated
. 25 i.s _a perspective view of the ink cartridge
,230{1{ i%n HOMS 0GRl BEF HISHER0) Aot Ais: Enbl memy ditrhetion
same el.ements as those of the above-described
RABEdE s rate s elinegtionhpt thickmems mimehal §1casle
a description thereof is omtted. Referring to FIG
Bolmyhéti Ak daffiduige R0 whiebt-Anite Ahdchkor the set
contai ner, includes the ink bag 2, which is an ink
iggntmioniifgthar tnk andy ashewsi ng 303 or-ausing; | DK
bag 2. The housing 303 is forned o#ﬁé first %gﬁ%?%%&n-

Tarde 31, a8ded 1 SagRNARoYSEN .hat are
separ abl e fr%nw%ach ogﬁgrgﬁkﬁga§%%£%%%§baa 8cfi BRFPT nk

Gadrbdgersl ing.to the first, 15 enbodi ment, the
housi ng 303mﬁay Bg o%hggng?dth?%é“%éﬁ&ggﬁPét parfind it
&%rst, second, and third housing parts). In this

enmbodi ment, the first and second housing

However, the first and second housing parts 311 and
312, which are separable as described above, are structured so
that the peripheral edges of the first and second housing
parts 311 and 312 come into contact with each other around the
ink bag 2 when the first and second housing parts 311 and 312
are joined. That is, the length of the joined part of the
first and second housing parts 311 and 312 is relativély long
so that the assembly of the first and second housing parts 311
and 312 or the housing 303 is likely to be reduced in rigidity.
If the peripheral edges of the first and second housing parts
311 and 312 are put together and welded throughout in order to
eliminate this disadvantage of reduced rigidity, however, the
housing 303 is prevented from being reused. Further, this
also requires special facilities as well as a large amount of

time, thus resulting in reduced mass—productivity.
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parts 311 and 312 are separable in the direction of

thickness of the flexible filns 30 formng the ink
woag4dstsased in the 20 housing 303 (or al ong PO®/JP2003/015440

X-axis in FIG 23). According to this configuration

the ink bag 2 can be set previously in one of the

first and second housing péﬁ%s 311 and 312 (for

instance, in the first housing part 311). Accordingly,

the condi Bconréfnghe, iTkdageapsleldedds fdy .
housi ng part 311, 25 for instance, ?as showndiﬁkklafrgrldge

ofof lerd.i not ogmbpdi FEALY) GARJ 04/ 092652
PCT/ JP2003/ 015440 -43- be ch\eﬁgﬁég'eé@%@%r% Fe Second

Bbiein Ghs€¥enN LNt case of enploying an ink bag

usi ng ??%xi bl & ?i %Ilr;rl%gﬁ Ffre flaﬁﬁeggﬁ i%/%g‘fl’%he‘éfgraé‘t égur points
L { sing, or e housing is dividable in a

L\(‘ﬁ r&ﬁ%%%shﬁ‘g%ﬁ%ﬁ%% feSteRéNEi PRGN ofAs a result, it

1hicknes EL the flexible filnms, it is difficult to

do FIESE- MMAht e Hedag torngheeserd haisibag patrtshe1i nkng 312
bag is set in a longitudinal direction. Therefore,

Ffert Prdt heoserer o Bagrdebor mbgidi®y a $haRBer, it is
d!;égrent fromwhat is intended, it is difficult to

Hasedbile teOdindssdimlevene Ehesfiisd andnse680d; |

parts 311 and 312, which are separablenas ggg%ﬁ?ﬁ%ﬁg%;3ll

aabloBep .are structured so that the peripheral edges of
the first and second housing parts 311 and 312 cone

ke ot At By LT L ol Dl 5.
t?%gubﬂl§§ﬁh.i %twh%bhtgﬁe|§g¥gé1ﬁggbggg ggén:¥gr§g;eézg are
formed at four points in the same direction on the first
housing part 311. Recesses 322a through 322d into which heads
308a of the screw members 308 are fitted are formed in the
second hbusing part 312 at points corresponding to the boss
parts 321a through 321d of the first housing part 311. a
through hole for the screw member. 308 is formed at the bottom
of each of the recesses 322a through 322d.

As an ink cartridge becomes larger in capacity, the
housing of the ink cartridge and an ink bag (ink containiné
part) housed therein also become larger in size. Therefore,
in the case of screwing up a dividable housing, it is
necessary to screw up the housing at a plurality of points.

In this case, if the direction of SCrewing differs among the
points, there is a screw left untightened, or the operation of

Sscrewling becomes longer in time.
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first and second housing parts 311 and 312 is
relatively long so that the assenbly of the first and

weeomnd2diousi ng parts 311 and 312 or the housPag/JIBBB3/015440

is likely to be reduced in rigidity. 20 If the

peri pheral edges of the first and second housing parts
311 and 312 are put togetﬁ@ﬁ‘and wel ded t hroughout in
order to elimnate this disadvantage of reduced

rigidity, heweyessze!he theUshRIC3PBriggPraMentad HEOM parts
bei ng reused. Further, this also requites speci al

§§££'Eﬁ£o‘%§;ha%2\g§' Lr@Se &l 98 %ﬂ‘é“@&{% M@ggg;l (in

resulting 71 n reduced mass- producti Vi

CT/ JP200 44 -44 Accordingly, like the
BV edt 080 Tk EarTHGGES SoRPY TSR 08 pee
first enbadinment, the first and second housing parts
BN ERRFB IR APE PARE cHEPTdgBt-hePSap FoutlipoinPdurality of
usi ng screw nmenbers 308 as fastening nenbers. As a
PeeeHing iopeFaitiornseareda et folmmefli ista anichadecdidection.
housi ng parts 311 and 312 are fixed together to
Tinics elaseraaisgisdichy . oferradian tyi bfi ScrpRssd plid @lso makes it
di sassenble the first and second housing parts 311

&l 32 chRekehb gt G HlrGS: s23ngndc24y NOSS u&%&gﬁtéﬁé&
10 through 321d into which the screw nenbers 308 are

screwed ar?ur£ éﬁPQmaEhE085580£Ptfi%ﬂg%%%eégggarate housing

direction on the Tirst "housing par sses

322a throu d_into which heads 308a of the rew.
%r%%ser S 135%‘%??&?‘%% “4r &5 8PnEd®i AT HE me§@€5ﬁd§88 » 1f the
housin% part 312 at points corresponding to the boss
NeRdi 08230 a thar KT IETHesF 8RR PreRCthdasmghpaheusing

311. A
part 311 or 312, the space for housing the ink cartridge 301

is increased in volume. Particularly, the ink cartridges 301
are commonly arranged side by side as in the above-described
image-forming apparatus. Therefore, an increase in the volume
of the space for containing the ink cartridge 301 (or an
increase in the area of the opening of the cartridge insertion
hole 202 of the ink cartridge loading part 104) causes an
increase in the size of the entire image-forming apparatus.
Therefore, according to the ink cartridge 301, the
recesses 322a through 322d into which the heads 308a of the
screws 308 are fitted are formed in the second housing part
312. This prevents the heads 308a of the screw members 308
from projecting from the surface of the second housing part
312. Accordingly, there is no need to unnecessarily enlarge

the volume of the space for containing the ink cartridge 301



t hrough hole for the screw nenber-308 is forned at the

bottom of each of the recesses 322a through 322d. As
wanoik2asartri dge becomes larger in capacity, PO®JP2003/015440

housi ng of the ink cartridge and an ink bag (ink

containing 20 part) housed therein also becone |arger

in size. Therefore, in thet&ase of screwing up a

di vi dabl e housing, it is necessary to screw up the

hedsimdimircd sl Yhathé Yaeda R A% opbRihdli & GaRE.cdrftridge
the direction of screwing differs anong the points,

theLeris, ol ewol eff undight %&%@riﬁé\g J;cgaoc%ﬂg%g}gg%” 18%) .

25 screw ng becones longer 1 n tine.

JP2003/ 015440 . -45 Therefore, iin the_ink cartridge
gg‘}?' tHE B3 C658F %dg%zid;l t%&gﬁ é‘ﬁiﬁea‘?‘émf%%éﬁpéﬁgtus
the first housing part 311 (in the case of FIG 23)

SEn bR Rh &8 PEWF AERERS SLTBGE 28rre  tightened in the

same direction. As a result, a plurality of 5 screw ng
oper at i onsFeahhépe, pef fidrembdsenparss mf e dihreophod2ld for
This increases the operability of screwing, and al so
sakes tighteadyigt areheodk el her ppbhetLohs @rterFIreWg with
| eft untightened. Further, in the case of fixing the

separat &ROUSi Bfe PSS %lrﬂaf@n@f%ﬁetmetﬂh% 2usisng .the
screw nenbers 308, if the 0 heads 308a of the screw

Fﬁé@@fo%e?;o%h%%eiér%é oﬁ?g&%}‘girb%i%inﬁkg &%2&%6?1}{12&3 12:x bag 2,

the space for housing t cartri

i ngreased .in.vplune., Particul arl he i nk .cartridges

Sof SRR R TS i o Srles et et A i 850 an
above-descri bed, inage-form ng apparatus. Therefore,
ﬁ%cqgﬂﬁqﬁ%getpﬁ RS lyREessure may be caused. On the other

hand, while the amount of remaining ink decreases, the ink'bag
2 is prevented from losing shape appropriately, thus forcing a
large amount of ink to be left unused in the ink bag 2.

Therefore, according to the ink cartridge 301, in
order to prevent the above—described problem from occurring,
the boss parts 32la through 321d for screw tightening are
provided at positions that do not interfere with the space for
housing the ink bag 2.

Further, in order to reduce the image-forming
apparatus in size, the internal components of the ink
cartridge are integrated to a higher degree. Therefore, the
ink cartridge can have a handle part provided at only a
limited position as a part used in attaching the ink cartridge
to or detaching the ink cartridge from the apparatus main body.

Particularly, in the ink cartridge that is dividable in the
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15 of the space for containing the ink cartridge 301
(or an increase in the area of the opening of the

woandroszige i nsertion hole 202 of the ink cart PCUgR2003/015440

| oadi ng part 104) causes an increase in the size of
the entire i mage-form ng apparatus. Therefore,
according to the ink cartridge 301, the 20 recesses
322a through 322d into which the heads 308a of the

SEreWEi 30D Ardifdkhted 8ferforimeiiyl et Re138COREHLADUR BY the
part 312. This prevents the heads 308a of the screw

..am j ' the. t . :
e Hat T By PO, BT AT TR eS8 a1
need_t o .unnecessarily_ep]l arge 25 the volune of the ,

S CaC PGS REng) ERECTIR Rank PRagboabitvgsrtriage in
2004/ 052652 PCT/ JP2003/ 015440 -46 (or an increase in
Vhéchrrar oftheheppeabhy A the o dher hayeing ekrithoAnk

hol e 202) in the ink cartridge |oading part 104).

Thusridde dnek fddtedi dgee@dl crwen.he IThnbbes forse ng force is
apparatus containing can be reduced in size. 5
Eacthetoudfy tapelhesswhat t sShS82kk tdareughgd2ile d©tached or
screw tightening are provided at positions interfering

whthchéde indedkadndiyt her oy it ighpReeaf thhe d koRa0mdre

is lost. Therefore, when a | arge anount of ink

| S
Eﬁ%h &b%&%iq%r ?Qgrged. a f@ée%%fi Nk 0Ky B &&éﬂ@@g to

ndesire pping due to an I0 increase in
[ [, s b d. .On th t her, hand,
AR P FTL REGHE Sof o B 1 M R OHECh Bases £ Ha Hnart

bag . 2, is prevented froml osing shape appropriately,
VR4S 1 6% Aty PEetparhee ald Uit OfnRPEB2BECT ef t unused
in the ink bag 2.

Accordingly, in the ink cartridge 301, the boss part

321b is provided inside a handle part 310 (equal to the
projecting part 42 of FIG. 2) so that the first and second
housing parts 311 and 312 are fastened together near the
handle part 301, thereby increasing the strength of the ink’
cartridge 301.

As described above, compared with a fastening method
such as welding, the fastening structure using a screw
requires no special facilities, ensures secure fastening, and
has excellent reusability (recyclability). On the other hand,
its fastening method can be expected by anyone, so that the
ink cartridge is likely to be disassembled easily.
Particularly, the disassembling of the ink cartridge by a user
out of mere curiosity may damage the ink bag unintentionally.

If this causes ink leakage, there is a great fear for the
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Therefore, according to the ink cartridge 301, in 15
order to prevent the above-descri bed problem from

woaQouros2asy, the boss parts 321a through 321d POT/JIBIOENS440

tightening are provided at positions that do not
interfere with the space for housing the ink bag 2.
Further, in order to reducet&he image-forming 20
apparatus in size, the internal conponents of the ink

eaht&h Oae e Jent egr ah e drdQneh ] 9@%&tﬁ§9r6€here is another
Therefore, the 1ink cartridge can have a handl e par

e sl n art _us
%?%%%ﬁng e L G e
cart e fromthe ap u inb
55??#%6%’r?¢e CTEHE ?ﬁ?ﬂEB :$$Hb8ugﬁggers di vi dabl e
in the WD 2004/052652 PCT/ JP2003/ 015440 -47 direction
of thickned§cBrdinelY | &6 shevhi FRrsF HecotTi g tthet hak
present invention, the handle part is likely to be
paoviddk i391,t hedreaghddt Moodppfl iadf pht thng @ardr cfurtthee of
ink cartridge in which part the separable parts of

the beausin@oakihbephnk SlTard rHsdge acgcéilted it s@aehe of
other. In this case, a force is factitiously applied

whensdhe, inkpeakt Bbgge. f15e aldaahed 10k dgtached e by a

Accordingly, it is anticipated that a force nor e

gérgsﬂ ed g S%ehedy E‘?ﬁ te}qu_I‘\?v' < saLi gn age 19 Jabel,

ormati on occurs in e nelgh orhood 0
10 which is not referabl in. ternms
%p@?@ﬁﬁrr§uc c@ﬁralﬁﬁPy£ XrP%IﬁQ Vegar?r??ﬁﬁ§§%3fhetﬁﬁad
boss part 321b is provrded inside a handle part 310
%%%acp ttde gerew member .

In the above-described embodiments, the ink-jet
recording apparatus is a serial-type (shuttle-type) ink—jet
recording apparatus where a carriage performs scanning. The
present invention, however, is also applicable to a line-type
ink-jet recording apparatus having a line-type head.

In addition to an ink—jet printer, the ink-jet
recording apparatus according to the present invention is also
applicable to a facsimile machine, a copier, and a multi-
function apparatus including the functions of a printer, a
facsimile machine, and a copier.

The present invention is not limited to the
specifically disclosed embodiments, and variations and
modifications may be made without departing from the scope of
the present invention.

The present application is based on Japanese



projecting part 42 of FIG 2) so that the first and

second housing parts 311 and 312 are fastened
woagatoszs2z near the 15 handl e part 301, ther ebyPCT/JP2003/015440

increasing the strength of the ink cartridge 301. As

descri bed above, conpared with a fastening nethod

such as welding, the fasteﬁ%%g structure using a screw

requires no special facilities, ensures secure

basbeit N GapillitbaAQ chasNeXxCced d Bres4988sakih biYon pecember 6,
(recyclability). On the other hand, its fastening

pBbhhod, canybe ﬁb@e%egoggfg{w@%% rxg%pggda@& 1?; 200% the

cartridge is likely to sasse easi

Partjcul arl t he disassenbl.ing,of .the ink cartridge
59 A S ot OF MR ERtrT dM P oy CUBRAER RhePY i erence.
bag unintentionally. 25 If this causes ink |eakage,
there is a great fear for the WD 2004/ 052652

PCT/ JP2003/ 015440 -48 contam nation of its
environment. Further, there is another problemin
that the design of the ink cartridge may be spoil ed
greatly by the screws visible from outside.
Accordingly, as shown in FIG 25, in the ink 5
cartridge 301, a decal 331 is'applied on the outer
surface of the second housing part 312 so as to
conceal at |east one of the screw nmenbers 308. The
decal 331 is replaceable by a I|abel. Instead of or
together with the decal 331 or a | abel, a nmenber such
as a cap may be enployed to conceal the head 10 308a
of the screw nenber 308. In the above-descri bed

enbodi nents, the ink-jet
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recordi ng apparatus is a serial-type (shuttle-type)
i nk-jet recording apparatus where a carriage perforns

weceenismg2 The present invention, however, i sPargp2003/015440

applicable, to a line-type 15 ink-jet recording
apparatus having a line-type head. In addition to an
ink-jet printer, the ink-je°- recording apparatus
according to the present invention is also applicable
to a facsimle machine, a cepifs and a nmulti-
function apparatus including the functions of a
printer, a 20 facsimle nmachine, and a copier. The
present invention is not limted to the specifically

di scl osed enbodi nent s nd variati ons and

nodificatigns g%yl%%‘#ﬁ%@lﬂﬁ?hoﬁ?mQﬁiﬁﬁmqhg fromthe
scope of the, present invention. 25 The present

appl i cat i of%i $Ppa BT IPIpRABE el WhioW @5265d1ing member
PCT/ JP2003/ 015440 -49 priority applications No.

PO -a3549%8 suppl g dopen ar @ayer aBd a2882] ednichkNEilling
2003- 387507 filed on Novenber 18, 2003, the entire
costtient paaft;whi ch are hereby incorporated by

reference. WD 2004/ 052652 PCT/JP2003/ 015440 -50

CLAIMB 1. aAni idK Kidinigdg8e1 6OIRYS | SE4188 Eakt holding the
containing part including a holding nmenber wth an

B3P RIYAReDE NGa PRT AR 1R SR 2L § ol ik, Til1ing
openi Ng part;

a second housing whose outline is analogous to an
outline of said first housing; and

a third housing fitted to a side of an assembly of
said first and second housings from which side ink is supplied,

wherein said first, second, and third housings are

assemblable and disassemblable.

2. The ink cartridge as claimed in claim 1, wherein
said ink containing part is an ink bag including a bag-like

part.

3. The ink cartridge as claimed in claim 2, wherein
the ink bag is formed of a member including an aluminum

laminate film.

4. The ink cartridge as claimed in claim 1, further

comprising an engagement mechanism that engages said first and
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a first housing including a holding part hol ding the
hol di ng nmenber of said ink containing part; a second

waamsioazssahose outline i s anal ogous to an 10 8arlPwe3/015440

of said first housing; and a third housing fitted to a
side of an assenbly of said first and second housings
fromwhich side ink is supﬁﬂféd, wherein said first,
second, and third housings are assenbl able and

desass amhisablge.. 15 2. The ink cartridge as clained in
claim1l1l, wherein said ink containing part is an ink

bag including a bag-like part. 20 3. The ink

cartridge as clainmed in claim2, wherein the ink bag

is formed @f a.penber including an alum pum lani nate .
film 4. TR i Ak cHr rﬁa&%é—’%%gec?ai AT AhiGhe ™ 7, Swherein
further 25 ¢ ri sing an engagenent mechani smt hat

B RO ReE SR NS F004R68288 25mGagenent. clou

PCT/ JP2003/ 015440 -51- second housings. 5. The ink
REPY ity dcaenel afnedid nfiglsdi mnd, sehendi mousiias and an
engagenent nechani sm conpri ses an engagenent claw 5
propdadehtt paottepobvided d rdte antdesecnadchousiangs rafdand
an engagenent part provided to the other one of said

$ecatd anths i9geonehbossidigmentthe18ngase e GlaWeaRdt part
t he engagenent part engagi ng each other.

engaging each other.

6. The ink cartridge as claimed in claim 1, further
comprising an engagement mechanism that engages said third

housing with said first and second housings.

7. The ink cartridge as claimed in claim 6, wherein
sald engagement mechanism comprises engagement claws provided
to said third housing and engagement recesses provided to said
first and second housings, the engagement claws engaging the

engagement recesses.

8. The ink cartridge as claimed in claim 6, wherein
said engagement mechanism comprises engagement recesses
provided to said third housing and engagement claws provided
to said first and second housings, the engagement recesses

éngaging the engagement claws.
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10 6. The ink cartridge as clained in claim1l, further
conprising an engagenent nechani smthat engages said

wohbwhs2dsousi ng with said first and second houBCmgB2003015440

The ink cartridge as clainmed in claim®6, wherein 15
sai d engagenent nmechani sm conpri ses engagenent cl aws
provided to said third hdﬂ%%hg and engagenent

recesses provided to said first and second housi ngs,

t he engagersent Tekavsk engagdiidiget e ceAgadeMN claim 1, further
recesses. 20 8. The ink cartridge as clainmed in claim

BomphEs B & SAIHE1€RER0LER M, NRCHANES gh;iﬁ In?%f%lg Eisr}dn gs econd

engagenment recesses provided to sa

t .claws_provided to said_firs nd ,
ggg%n %%g?%b§% ?ﬁéng%agﬁéﬁ%ﬁpenggsggssa% dgﬁfﬁthﬁélng
engagenent_.cl aws. 25 WD 2004/ 052652 PCT/ JP2003/ 015440
W%ghfa 457 eaft FRoRA U8 &98ed in claim 1,
further conprising a |abel applied to each of said
first and second housings so as to reinforce
engagenent of said third housing wth said first and
second hougiOngsThé itk cEhreridgecastclgigeedsinclcabimdljn
claim11, further conprising a screw nenber that fixes

satthdi rsimpani@inges O8er P usnites taget hekes 1kl 1T ang
ink cartridge as clained in claiml1l, wherein at |east

988 18RI st $bgeBONd, and third housings

11. The ink cartridge as claimed in claim 1,
wherein at least one of said first, second, and third housings
comprises a cutout beside the ink supply opening part and/or a
cap member provided to an end of the ink supply opening part

of said ink containing part.

12. An ink cartridge housing for containing an ink
containing part, comprising:

a first housing including a holding part holding a
holding member provided to the ink containing part:

a second housing whose outline is analogous to an
outline of said first housing; and

a third housing fitted to a side of an assembly of
said first and second housings from which side ink is supplied,

wherein said first, second, and third housings are

assemblable and disassemblable.
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conprises a cutout beside the ink supply opening part
and/or a cap nenber provided to an end of the ink

weupplog2adpeni ng part of said ink containi ng paCT/JPA83/015440

12. An ink cartridge housing for containing an ink
containing part, conprising: a first housing including
a hol ding part holding a di ng menber provided to
the ink containing part; 20 a second housing whose

outline isianal @geUSHE At ritldkl hB8s Ofig sl difHikgl in claim
hou3|ng, and a third hou3|ng itted to a side of an

Seg@%%hls s Eﬁsﬁbgsé eréﬁﬁasald g??éﬁgémfgﬁgg\gw Bges

si de second
third hous ar e %5 assenbl abl e and di sassenbl abl e.

SO B 05 D5 SRED SBETPIPBeS 5440 253 13. The i nk

cartridge housing as clained in claim 12, further

conpri sing an engagenent nechani smthat engages said
first and second housings. 5 14. The ink cartridge

housi ng as 1dl-ai fed imk clagitmidy8, homheird msaldimed in claim
engagenent nechani sm conpri ses an engagenent cl aw

pB pvirtdeck im0 seriel ehgsgémerdt rnﬁickalmdsﬁteeﬁmldr:t@léﬂaﬁg%n@ﬁ@ement
an engagenent part provided to the other one of sa

Elawtpadidl devraondnboysi g fAiletendagsaBsta oflc%l% Land an
t he engagenent part 10 engagi ng each ot her.

éH&a&éﬁédﬂ.%%%thBBB&E&a&Sté”EﬂénﬁihEQ 8h§i£% said first and

second housings, the engagement claw and the engagement part

engaging each other.

15. The ink cartridge housing as claimed in claim
12, further comprising an engagement mechanism that engages

said third housing with said first and second housings.

l6. The ink cartridge housing as claimed in claim
15, wherein said engagement mechanism comprises engagement
claws provided to said third housing and engagement recesses
provided to said first and second housings, the engagement

claws engaging the engagement recesses.

17. The ink cartridge housing as claimed in claim
15, wherein said engagement mechanism comprises engagement
recesses provided to said third housing and engagement claws

provided to said first and second housings, the engagement
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12, further conprising an engagenent nechani smt hat
engages said third housing with said first and second

woaamsioays2 15 16. The ink cartridge housi ng asPCrarroeso15440

in claim 15, wherein said engagenent nechani sm

conpri ses engagenent claws_ provided to said third
housi ng and engagenent recestes provided to said
first and second housi ngs, the engagenent 20 cl aws

e8gaghay ditmgingagREeaigieeRaReT1aks. The ink
cartridge housing as clained in claim 15, wherein

sai d engagenent nechani sm conpri ses engagenent
recesses provided to said third housing and engagenent

claws 25 prqvided to said.fi.rst and second houysi ngs, ,
t he engage&%ﬁt ZHHﬁfﬁgiﬁéfgschﬁﬁaﬁﬁz%b iﬁﬂeg>52 claim
recesses engagi ng the engagenment claws. 18. The ink

L1 LTI SUUPRO S4BT F b HiRL APEAREPNTO 1250 (4 IR Eirst
conprising a | abel applied to each of said first 5

and s hewgdnagsseaasta gradeifieirorcengaymyenentt ehid
said third housing wwth said first and second

bousd ngsisity wihk sakd cirdat dgel BeushaAgh@ssialgi.med in
claim 12, further conprising a screw nenber that

fixes said first 10 and second housi ngs together. 20.

An ink bag sealing ink therein, the ink bag being

housed in aghousi g of aRBk GagtL] ol Lnk .ba :
conprising: 15 a bag- iketgg??gf%é%%ﬂgifﬁhqﬁgﬁﬁgg M claim
i@?lfﬁgéﬂéfa%omprising a screw member that fixes said first

and second housings together.

20. An ink bag sealing ink therein, the ink bag
being housed in a housing of an ink cartridge, the ink bag
comprising:

a bag-like part formed of a member including an
aluminum laminate film; and

a holding member including an ink supply opening
part and a sealed ink filling opening part,

wherein the ink bag engages and is held by an
engagement and holding part provided to the housing of the ink
cartridge, the housing being an ink cartridge housing as set

forth in claim 12.

21. An ink—jet recording apparatus into which an

ink cartridge containing an ink containing part is loadable
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alum num lam nate film and a hol di ng nmenber i ncl udi ng
an ink supply opening part and a sealed ink filling

wopewioazsspart, wherein the i nk bag engages andpPCs/Jhmosi015440

by an 20 engagenent and hol ding part provided to the
housi ng of the ink cartri , the housing being an
ink cartridge housing as set” forth in claim12. 21.
An ink-jet recording apparatus into which an 25 ink
capir & dfpeorcortigienichgraof | nkha@itai ni ng part is

| oadabl e WD 2004/ 052652 PCT/ JP2003/ 015440 -55 from a

front sidethbergpfcamher 5ot k i IS
ink cartridge as setM?%fﬁﬁplfnagl%ﬁ%1€%¥%ﬁﬁggﬁgﬁ F%E forth
an&féﬁgrl@ttachable repl aceably to an ink container
oadl ng part of an image-form ng apparat us,
conprising: a positioning part defining a positiona
rel ati onship between the ink container and an ink
introduction 10 part provided to the ink container
| oadi ng paff: 237 iHe Gakadssraphbachabls aiepddcenbly to an
claim22, wherein said positioning part is arib
tnkageiis iman thadingrpove qf ewi dedgtefohmeindkpparatus,
contai ner |oading part. 15 24. The ink contai ner as
cbmpedirigr cl aim 22, wherein said positioning part is
a groove engageable with a

a positioning part defining a positional

relationship between the ink container and an ink introduction

part provided to the ink container loading part.

23. The ink container as claimed in claim 22,
wherein said positioning part is a rib engageable with a

groove provided to the ink container loading part.

24. The ink container as claimed in claim 22,
wherein said positioning part is a groove engageable with a

rib provided to the ink container loading part.

25. The ink container as claimed in claim 22,

wherein said positioning part is provided at a position

corresponding to a color of ink contained in the ink container.

26. The ink container as claimed in claim 22,

wherein a positional relationship between said positioning
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rib provided to the ink container |oading part. 20 25.

The ink container as clainmed in claim?22, wherein
weabd/pzset i oni ng part is provided at a positi 8aT/JP2003/015440

corresponding to a color of ink contained in the ink

container. 26. The ink container as clained in claim

22, 25 wherein a positioﬁQG‘relationship bet ween sai d

posi tioning WO 2004/ 052652 PCT/ JP2003/015440 -56 part

padt amhd rda SuRPEUPPPEbFh RS balrer reu p@up';blaglﬂ@ KniO+to the
the i mge-form ng apparatus is equal to that ‘of

%£E¥oﬂdﬂﬁg GPPL AL PEL . 1§tgadyih%6 %Hg cont J%H?r ink
con

ai ni ng |nk of a color ‘equal to t at o

SORLELRE Lhel DL P O SEer B LS 5, SR o

container _as clained in cIa|n122 wherein a

ﬁ%‘é‘?‘f i Shaid %epgt F%]ﬁs?ﬁ’rbtadé’te\ﬂeéﬁ $BP AL PO T iGHInGG , padt
and an ink supply opening part for supplying ink to
haelng & phgeef o hf erpnlpfaoa Ghatenti blse corstamtainer.
irrespective of a shape of the ink container. 28. An
i mage-form ng apparatus, conprising: an ink container
| oading part to which an ink 15 container is

repl aceabl g7 at tachablke cowei bR Saich diesCent aLASH 22
| oadi ng part conprises a positioning part for |oading

Wik SONtaiRetk 1 Lhat féﬂgﬁyo%shgghb8£w§b§H%ﬂxﬁgﬁghgﬁoﬁﬂgg

have different shapes. 20 29 e |nage

rAHsna n.cl g in
con alnernagngeguégig TR Papﬁf zf?E SuP51Ylng ink to the
image-forming apparatus remains constant irrespective of a

shape of the ink container.

28. An image-forming apparatus, comprising:

an ink container loading part to which an ink
container is replaceably attachable,

wherein said ink container loading part comprises a
positioning part for loading ink containers that contain ink

of a single color and have different shapes.

29. The image-forming apparatus as claimed in claim
28, wherein an ink container as set forth in claim 22 is

attachable to said ink container loading part.

30. An ink container, comprising:

a dividable housing that houses an ink bag
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attachable to said ink container |oading part. 30. An

i nk container, conprising: 25 a dividable housing that
waams@s2an | nk bag WD 2004/ 052652 PCT/ JP2003/ 0262412003/015440

-57- containing ink," wherein at | east one screw

menber is enployable as a fastening nenber to keep

sai d di vidabl e housing in an’~assenbl ed state. 5 31.

The ink container as clained in claim30, wherein a

Ronrabhiggoiniscrew menbers are enpl oyabl e as

fasteni ng menbers to keep said dividable housing in

t he asse”@hﬁﬁe&hagg léggt]ékérg%f%%rﬁ@ﬁﬁggpﬁigaﬂﬁ%wable as a

tightened in a single I rection

cl.aine cl ai e at | east
%%gtt%F Qﬁﬁeﬂén&]? ew rre??ogPss?%dc aﬁb\éﬂ% ?1?8511“?5116&% de
Vi ew. iS The i nk contai ner as clalned in claim 30,
WEFBPHSL o WP vi dabl e housing is dividable into a
plurality of parts; and 20 a boss part into which the
screw nenber is screwed is fornmed on one of the parts
of said dividable housing, and a recess into which a
head of thelscr@hemenbeconisaifrieirt @ed tialmedeth idlaim 30,
anot her one of the parts of said dividable housing.
wherein a plurality of screw members are employable as
fastening members to keep said dividable housing in the
assembled state; and

the screw members are tightened in a single

direction.

32. The ink container as claimed in claim 31,
wherein at least one of the screw members is concealed from

outside view.

33. The ink container as claimed in claim 30,
wherein said dividable housing is dividable into a plurality
of parts; and

a boss part into which the screw member is screwed
is formed on one of the parts of said dividable housing, and a
recess into which a head of the screw member is fitted is

formed in another one of the parts of said dividable housing.

34. The ink container as claimed in claim 33,
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25 34. The ink container as clainmed in claim33, WO
2004/ 052652 PCT/ JP2003/ 015440 -58 wherein said boss

weani4/05%5pr ovi ded at a position prevented fr oRCT/JP2003/015440

interfering with the ink bag. 35. The ink container as
claimed in claim30, 5 wherein the fastening nenber is
provi ded near a handl e parT5&brovided to said

di vi dabl e housing. 36. The ink container as clainmed in
eharalB(aidiersel pakheiscpewirmber hSpseneed 6 dfdfeq
outside view. 10 37. An I mage-form ng apparatus,
COBRI 1 Std¥Feridfy WRKLCORL &l e dpading part to which an
ink container is replaceably attachable, wherein said
ink container is an ink container as 15 set forth in
claim30. 38. An ink cartridge, conprising: ink
containinngeans i ncludi ng a hol di ng nenber with an

i nk suppl y>dpenfRy P ¢ 15egeaf et #Hred idn jcAgim 30,
opening 20 part; a first housing including holding
Wgéﬁ%lﬁ dihen dlegitaging heemioiniivg Drermbéed ofiesaial Hamdle part
cont ai ni ng neans; a second housi ng whose outline is
Bhay odplisat eaad douidalmes dfouwsding.first housi ng; and 25
a third housing fitted to a side of an assenbly of WO
2004/ 052652 PCT/ JP2003/ 015440

36. The ink container as claimed in claim 30,

wherein the screw member is concealed from outside view.

37. An image-forming apparatus, comprising:

an ink container loading part to which an ink

container is replaceably attachable,

wherein said ink container is an ink container as

set forth in claim 30.

38. An ink cartridge, comprising:

ink containing means including a holding member with
an ink supply opening part and a sealed ink filling opening
part;

a first housing including holding means for holding
the holding member of said ink containing means;

a second housing whose outline is analogous to an
outline of said first housing; and

a third housing fitted to a side of an assembly of
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-59 said first and second housings from which side ink
is supplied, wherein said first, second, and third

woaousisygs2zar e assenbl abl e and di sassenbl abl e. PETAB2003%015440

ink cartridge housing for. containing ink containing

means, conprising: a first housing including holding

means for holding a holding nenber provided to the

i nk contai ning means; a second housi ng whose outline

sgidntl ogoumd earwndlGoast himerodm sa bt iditle NAUSEBIsupplied
and a third housing fitted to a side of an assenbly of

sai d first wasgesgcont Hausitngs.Eoam Wi sh ir‘aeh'gﬂgihas are
supplied, wherein said first, second, and thir

housirmas, a d di sassenbl able. 15 40.
An i nk bal??élﬁ ?‘%Sg?%%ﬁ%%&?%n the ink bag being
housed in a housing of an ink cartridge, the ink bag
conprising: a bag-like part fornmed of a nenber

including an 20 alumnumlamnate film and a hol di ng
menber incﬁadinﬁnaﬂﬂiﬁ@1§€ﬁ§99 bpening fogaconaaining ink
sealed ink filling opening part, wherein the ink bag
EMfegds- rgnaepss hetombyisismggagenent and hol di ng means
provided to the housing of the 25 ink cartridge, the
housi ng beanfizsit idusdagt tholed hay$id1@iadg Mbans for -holding
2004/ 052652 PCT/ JP2003/ 015440

a holding member provided to the ink containing means;

14

a second housing whose outline is analogous to an
outline of said first housing: and

a third housing fitted to a side of an assembly of
said first and second housings from which side ink is supplied,

wherein said first, second, and third housings are

assemblable and disassemblable.

40. An ink bag sealing ink therein, the ink bag
being housed in a housing of an ink cartridge, the ink bag
compri;ing:

a bag-like part formed of a member including an
aluminum laminate film; and

a holding member including an ink supply opening
part and a sealed ink filling opening part,

wherein the ink bag engages and is held by
engagement and holding means provided to the housing of the

ink cartridge, the housing being an ink cartridge housing as
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-60- set forth in claim39. 41. An ink-jet recording
apparatus into which an ink cartridge containing ink

woami4asmsang neans i s | oadable from 5 a front BCUEP2003/015440

t hereof, wherein: the ink cartridge is an ink

cartridge as set forth in égain138. 42. An ink

cont ai ner attachable replaceably to an 10 ink

contai ner |oading part of an image-form ng apparatus,
sehpfosiingin pasiiti @oi.ng neans defining a positional
rel ationship between the ink container and ink

i ntroduction neans provided to the ink container

| oadi ng part. 15 43. An imge-forn ng apparat us,

conpri sing:;;q any,ink ¢c i.ner lL.eadin art taq mhicE,an
ink  cont ainer %g ?%%ﬁg%ééﬁiﬁrg chﬁ§%$5?uﬁhéfﬁpnw afg an
L k- cont ai ner | oadin art conpri,ses 20 posjtionin
B T, GRS R B o i e PRae EMa¥s (1ARdogEe trom
a single color and have different shapes.
a front side thereof, wherein:

the ink cartridge is an ink cartridge as set forth

in claim 38.

42. An ink container attachable replaceably to an
ink container loading part of an image-forming apparatus,
comprising:

positioning means defining a positional relationship
between the ink container and ink introduction means provided

to the ink container loading part.

43. An image-forming apparatus, comprising:

an ink container loading part to which an ink
container is replaceably attachable,

wherein said ink container loading part comprises
positioning means for loading ink containers that contain ink

of a single color and have different shapes.



