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-1- DESCRI PTI ON I NK CARTRI DGE, HOUSI NG THEREFOR, | NK
BAG | NK-JET RECORDI NG APPARATUS, | NK CONTAI NER, AND
| MAGE- FORM NG, 5 APPARATUS TECHNI CAL FI ELD The present
invention relates to an ink cartridge, a housing
therefor, an ink bag, an ink-jet recordi ng apparatus,
10 an ink container, and_gn inmage-form ng apparatus.
BACKGROUND ART An ink-jet printer is a well-known one
of image- form ng apparatuses (or inmnage-recording
appar at uses) such as 1BEpFRAFREQN facsinile nmachines,
and copiers. The ink-jet printer perfornms recordi ng on
a recordi ng nedium such as paper (recording paper) by
ejecting ink thereonto froma recording head. The

' recor di NngNFeARRIRIBGRPt HOUSINE AT HEREFDRGI INKNBAG, INK-JET
recording nediumrefers to a nmedi umon which an i mge

- RECSRBONE Of P zErysThe Nke BONE A MGRIE dA NN 1BGrl FRMERGaN

OHP (overhead projector) sheet, for instance. The

bRksd printer can record a high-definition inmage at
Apﬁggﬁtg%eed Wi th reduced noise at |ow running cost.

Further, the ink-jet printer enjoys another advantage
of easiness in recording a color 25 inmage using

nmultiple color inks. -2- An ink cartridge having a
Eﬁﬁﬁﬁgﬁﬁglﬂggﬁbd of a rigid rectangul ar shell and an ink
reservoir filled with ink in the
The present invention relates to an ink cartridge, a

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

an ink container, and an image-forming apparatus.

RACKGROUND 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

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 méy also be an OHP (overhead
projector) sheet, for instance. The inkfjet printer can
record a high-definition image at high speed with reduced
noise at low runhing cost. Further, the ink-jet printer

enjoys another advantage of easiness in recording a color

image using multiple color inks.
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housi ng as disclosed in United States Patent No.
5,788,388 (Prior Art 1) and an ink cartridge having a
flexible bag-like 5 ink reservoit with an ink outlet
and a chassis (housing) wth an opening through which
the ink reservoir is insertable into and extractable
fromthe chassis as disclgsed in United States Patent
No. 5,860,363 (Prior Art 2) are well known as ink
cartridges that are ink contalnln%ufarts enpl oyed in

the 10 c8hviérk icewalridgr- havirecordivsgrgpparacdses.a rigid
FIG 1 shows another conventional ink cartridge. The

‘rechkngatéri sigel bfarfd Gn Inknekadesodn finklebntizihning in the

part 501 containing ink, a cylindrical case 502

holietiahNgst dBsd Msed AR @nAited PahteSOHdatatd m .l isg 76 NBES
503 covering the front 15 side (opening) of the

(peY bi-ngdrt cff &%%rﬁ%rk Fheci-nk E%&@iﬂlﬁg ng ﬂ%&&bﬁ@lbé{a like
|ntegrated with a hol dlng it 04 whi ch a

ealed c ndr.i.cal_i.n g_openi 505 f r.fillin
inkp BLSERGULE ML An B bl jeb%efBrl Abart2 (Ohukipplofitn

2 PRSP A, EHIT0 RO HeneRBer oSV i AGASEREBLE nbrto

cylindrical case 502 so that projections 504a of the
andoPdt reChrbe i BOY theyghesséagageiitlafsice g nsfpated States
formed on the wall surface of the cylindrical case
Pabeft Ws. abr&&lyl1463 t{eribel dirhg2 heaberwdd(4 krewhi xediakd
held to the cylindrical case 502. The |id nenber 25

ca?@3ibgesi thed 41 anihecapanhngg opatte «plicydd cal trase
502. -3- Recent ink-jet recording apparatuses tend to

coRQBSHIBNAD! il oS Sghehyl apgeraualddy is achieved.
Therefore, tn

FIG. 1 shows ancther 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 cyiindrical 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 inkﬁcontaining 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
engagemént 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 1lid member

503 is fitted into the opening of the cylindrical case 502.
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the recent ink-jet recording 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 conventional type of ink-jet recording apparatus in
which cartridges are nounged on a carriage requires
frequent replacenment of cartridges. Accordingly, ink
cartridges have becone larger in 10 size, and if the
i nk cart rReiey ddulgtbeedpsphune rrifarditises| yendf terconsume
use as the above-described ink cartridge disclosed in
moRei ankAas Highdr iisnamehuge lwagt s ofclieswrd.ceSherefore, in
Therefore, it 1is necessary that ink cartridges be

thef reebhvel yxrpusallrding bpkatarisdsdges Amaini @ubAEENR is
sinply houses an 15 ink reservoir in a chassis so

mouB@bqt BR énéaffﬁ;{evw thit §RREIL aBle il P Rdhe small sub
extractable fromthe chassis. According to this
~_confiquration, hgowever, .the ink reservoir remins .
CalkeFABTeE TRUL Provarcingss BPABI T khl Y OrtPRRALER main
the case of inserting the ink cartridge into the nain
§ﬁ%éﬂ§63?ﬁat
the ink cartridge is, loaded into the apparatus with
rechadinf appprat whdm whieh cABtrides ate mygeteacpaga
downward, the ink reservoir is stabilized to sone

" cagxtiegt reqtihmeghassiventHowpbecememt tdfe ateidfyes.

inserting the ink cartridge into the nmain body of the

25 appar fderidiagn it sihk i rst Utyess havikabetBRel Dkrger in
cartridge is -4- loaded with its ink supply opening

siE@CH R4l Pr asd d_’ﬁﬂ@rc%rtgﬂeﬁi—:éogﬁﬁﬁd did %Pité.p%%ed of directly
" (hereinafter, this configuration is

after use as the 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, howevei, the ink reservoir remains
unstable, thus preventing a stable supbly of ink. 1In 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 the 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



10

15

20

25

referred to as a front |oading configuration), the ink
reservoir is inclined in the chassis. Accordingly, it
is 5 inpossible to enploy the front | oading
configuration with such an ink cartridge. Further, in
the case of the ink cartridge of FIG 1, the hol ding
menber 504 hol ding the ink containing part 501 has to
be pushed into or extracted fromthe cylindrical case
502 10 through its opening that is substantially equa
lopgled with clhshenkhhEPAY ARFDEY SE1IthdFePofédevaedi nk
cartridge is assenbled or disassenbled with poor
(hoperabtidl) didawttiber (hepeihefteasahicl qpodiipngatndn is
into the ink reservoir, stability is not maintained
reféridg tdkay esarvpir 1oadexd reat eidyfr=amchhe ehassng 15
502. On the other hand, if the ink reservoir is placed
rekBrider 13519000240l th SchaPOssi biedeqshetl the is
condi tion of the ink bag 501 while pouring ink into
: r.eseryqi r d_nk- T .
inb38shile o kv, shH FRPh LG e B AL bR i e suen
- pur poses_ because of their increasing 20 processing
ansb%gd?aﬁﬁﬁ%QQQJre, it is required to reduce costs per
print, which has been realized by increasing, the
capaci ty Fustthgs. i iR ke tFatet VvBK, CaseFxdgmet FIG. 1,
print out a relatively small nunber of prints and :
thehisldons mmekbe rs P88 hqldbng t thefinknkon2slieangopatis edQip has
ink inthe ink cartridge of a |large capacity -5-
tobpé ofesited esmendedt exptéat foin dadee o§fl ihbeitak. céise &02
result, the ink may deteriorate over tine to cause

th@b@@ﬁifﬁb 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 poufing 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—jét 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 gquantity of ink

cannot use up ink in the.ink-cartridge of a large capacity
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instability. Further, the unit purchase price of ink
cartridges rises, so that an ink cartridge generally
comng 5 with the purchase of an apparatus al so
beconmes expensive, thus placing a burden on users.
Moreover, in order to inprove the assenblability and
di sassenbl ability of an igk cartridge, to make it
possi ble to check the condition of an ink bag, and to
make the front 10 | oading configuration enployable, a
bedpyedabrecerasidegl wapibetion oppsedf dheadnknk As a result,
cartridge. In the case of enploying a dividable
thbBolisk ngay hiwetdiorattke ovegi ding tof ddwescheyscagons
reduced. 15 DI SCLOSURE OF THE | NVENTI ON Accordi ngly,
inktab$l ft genenaltel, eehe Ofinl HepF @SR priid¥eBEi oAkt O
provide an ink cartridge in which the above- descri bed
' t re {.m : re .S LEi bj
cagﬁgﬁ%@@ 26, AL BhimiRaled ca&t’E‘ip gvggﬁbihflgké&{f{ng

present inventionis 20 to e an I

.cariridge that c hold an_jink containin art in th
wifROhbe A ot PUPHPR DAL TIGUS G oREP PRRSPREYS: thus

cartridge, an ink bag that can be held stably in and
Plagipac? P redsiy USRER t he housi ng of the ink

cartridge in the front |oading configuration, and an

i nk-j et Mogeodeng appardens2Imprpveythg aseemlebility and

cartridge. -6- Another nore specific object of the
dipaeseatibldbienty of bs fokpcant delgs) itk maest at nessdidsla to

single color |oadable into an inmage-form ng apparatus
chbbkesheCidneg tdfonl ©$ an ink bag, and to make the front

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.

DISCIOSURE OF THE INVENTION

Accordingly, it 1s a general object of the present
invention to provide an ink cartridgé 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 fecording apparatus

employing the ink cartridge.
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shape, an image-form ng apparatus to which this ink
container 5 is attachable, an ink container having a
di vi dabl e housing wth increased rigidity, and an
i mage-form ng apparatus to which this ink container
is attachable. One or nore of the above objects of the
present invention are acgieved by an ink cartridge
including: an ink 10 containing part including a
hol di ng menber with an ink supply openin% part and a
seal ed i dadtheri pagrepepeayt parakierc iafsthehpussagt
i ncludi ng a holding part holding the hol ding nenber of
inthetiok Tont@ipavgdearh; iaksecoraihousiory aMsdsgle color
outline is analogous to an outline of the first

loBausi8ginehthrd ifdiged rdemhAYShPga fd #iLd re spetid@eobraft s
assenbly of the first and second housings from which

sh?%ge éﬁkiﬁé?éﬂﬂgyﬂiﬁggggﬁgFggﬁst@@ wﬂﬂéﬁ“bhf%egﬁﬁngﬁeginer

I fd housihgs are e and di sassenbl ab
. Accordi to the above-described. i nk cart.ri dge, ,the.
1558 PR PAEO A g PR AT ORI Sh Reba e, palfing
.and, disassenbl abl.e. Accordingly, it is easy to
WlFEpF%E%@%?ﬁQiQﬂgldéGWfa?ﬁ?nﬁnpﬁT?Qe hePRagftpfeto

above objects of the present invention are also
whaehi Bvbel byk arpnibeinesr ipi dgeadvalsiang for 25
contai ning an ink containing part, including: a first
housi ng -Ohe oacihodengf atthel abowg. paritechel difngha bodskmg
menber provided to the ink containing part; a second
inheHsisy AOSR-HdNByl 8n aAR| OYOUS I amcQuidihge 8h ink

the first housing; and a third
containing part including a holding mémbgr with an ink supply
Qpening part and a sealed ink filiing opeﬁing part; a first
housing including a holding part hdlding 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 thifd housings are assemblable and
disassemblablie.

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

housing fitted to a side of an assenbly of the first
and 5 second housings fromwhich side ink is supplied,
wherein the first, second, and third housings are
. assenbl abl e and di sassenbl abl e. According to the
above-described ink cartridge housing, the first,
second, and third housingg-are assenbl able 10 and
di sassenbl abl e. Accordingly, it is easy to replace the
. ik contai,nin art. Further, it i ossi’bl e to house
inpRSAERR @ CE R RGTarPLaEe S ablHftY Refhgre Paraidey to
is possible to supply ink stably. One or nore of the
thghdlk eppiexising Pefé / pPesBRPNA ShOwRAHT "iPser Ualldpe is
achi eved by an ink bag sealing ink therein, the ink
anbaggbes nige housed liimeaolfotbengivét amugikngrarnd dgéhirde
i nk bag including: a bag-like part formed of a nmenber
houBChydf Mgt ta) Wiisgide bananasesémby aMdhe Fakdingnd
“menber including an ink supply opening part and a
sesBaleloh Mndd 41RO RAAPENEA%i PRI 1= WMIRI18idR, t RBekBKn the
bag engages and is held by an engagenent and hol di ng
: t | ded. t h [ f ' rtridge,
A R SR S L
d,ﬁreseﬁg i.nvention. The above-described ink bag can be
1RBRSRIP Uiy in 25 the ink cartridge. Further, a
| ast-m nute check of the -8 holding state of the ink
bag can Bec@gRanBefar Bhasderis idasaR&eds inst casbebide

and third housings. One or nore of the above objects
hopbinge Phesemtst, second, and third housings are assemblable

and disassemblable. Accqrdingly, it is easy to replace the
ink containing part. Further, it is possible to housé the ink
containing part with stability. Therefore, it.is possible to
supply ink stably.

One :or more of thé above objects of the present
invention_are alsc achieved by an ink 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 pért, wherein the ink bag engages and is held by an
engagement and holding pa:trprovided 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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invention are al so achieved by an ink-jet recording
apparatus 5 into which an ink cartridge containing an
ink containing part is |loadable froma front side
thereof, wherein the ink cartridge is an ink cartridge
according to the present invention. According to the
above-descri bed ink-jet rgcording 10 apparatus, an
ink cartridge according to the present invention is
|L.oaded into the recording apparatus with the front_.
holdigpngtatemt duratingn Paacesrdbaghone iRefarepgsseppeing the
replace only the ink bag when the ink of the ink
figatt r pegends argbd:-hipd aodsihgsis al so possible to
supply ink stably. 15 One or nore of the above objects
of the prasenrir momreebdfi the asleoed sthikehiseveEdthy ateddk:
contai ner attachable replaceably to an ink container
inkeading PAE tanfo ArHikRGE- bloLAI Mk@j@@r@d&dm?c hpfhPStus
a positioning part defining a positional relafionship
. t t r 1 . I 5L Lk
B YRR P SRR SBRfa P orf Jrl o FLARHERAY part
. _above-descri bed ink _contain includes a. positioning
5o APPORBEE T JOSrE GHAP FRPETYbnarioy el hin REhe
i nk,container and an ink introduction part provided to
CaFﬁéldgﬁkl%dﬁtdFH%FEF65éPH§ parerdime et dhe pgesent
plurality of 25 versions of the ink container
ingentaPni ng the sane color ink -9- but having different
shapes are attachable to an i mage-form ng appar at us.
One or nrezcafditbbetabohe aibpwetideefribke phesget recording

apparatus, an ink cartridge according to the present invention
is loaded into the recording apparatus with the front leoading
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 cbjects of the present

invention are also achieved by an ink container attachable

‘replaceably to an ink container loading part of an image-

forming appératus, including a positioning part defiring a

positional relationship between the ink container and an ink

-introduction part provided to the ink container lecading part.

The above-described ink container includes a
positioning part defining a positional relationship between
the ink container and an ink introduction part provided to the

ink container loading part. Therefore, a plurality of

versions of the ink container containing the same color ink
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invention are al so achi eved by an inmage-form ng
apparatus, 5 including an ink container |oading part
to which an ink container is replaceably attachabl e,
wherein the ink container 1|oading part includes a
positioning part for |oading ink containers that
contain ink of a single cglor and have 'different
shapes. 10 The above-descri bed i nage-form ng appar at us
has a_ positioning part for |oading ink containers

buthhavépat @i hEenaat eharesi Agkeator il Usaps dipgeréprming |
shapes. Therefore, ink containers containing ink of a

appiemgktescol or and having different shapes are
attachable to the i mage-form ng apparatus. 15 One or
nore of tdie ahowerebpectise ddbdhe diieeent ofi AMENbI&Fent
are al so achieved by an ink container, including a

m@rle}étﬁéﬁ? | grdodsi Qaéh'i@'%reﬁ%?%n afnd JUC Ml@l%” E@PHEQQUS .

ink, wherein at |east one screw nenber is enployabl
) .fasten: nher t ep. the divid housi pg
iofRodidSad i TR oo TRERauttet dh Wil ann&nﬂ

cont ai ner enpl.oys | east screM/nenb a ,
COP&SLBRAF n> ng%pm#qa%&weéﬁtﬁﬁ%alaf%q HHBTE IS ﬁ&ki foappiner

assenbl ed state. Accordingly, the ink containing part
logpdhrabagyt ofinglielesnk peRLALARING FRHe foapllgeddng ink

easily. Further, the ink containing part can be housed

.costabhgrQSthEttduntainkinanoﬁeassimﬂl&utqﬂaﬂﬂamd Raveher,

the rigidity of -10- the housing can be increased. One

‘digfepBhe Sapdie. above objects of the present invention

are further achieved by an i mge-fornm ng apparat us,
The above-described image-forming apparatus has a

positioning part for leoading 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 shépes are attachable to the image—forﬁing apparatus.
Oné or more of the above objécts 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 éne screw member is employable és a fastening
member td keep the dividable housing in an assembled .state.

“ The abové—described ink container employs at least
one écrew member as a fasténing member to keep the dividabkle
hqusing in an asSembled state. Accordingly, the ink.
thtaining paft (ink bag) of the ink c¢container can be replaced

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

80 that ink can be supplied stably; Further, the rigidity of
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i ncluding an ink container |oading part to which an

ink 5 container is replaceably attachable, wherein the

i nk container includes a dividable housing that

houses an ink bag containing ink, wherein at |east

one screw nmenber is enployable as a fastening nenber

to keep the dividable hogﬂglgg in an assenbled state.

10 According to the above-described i mage-form ng

apparatus, stable ink supply is perfornmable. BRIEF
thBEBCRS PTY QMO el HEADRAVENGS Ot her obj ects, features

and advantages of the 15 present invention wll becone

nor e apparentorf momet be £k | atvd g odelcaisl ed desopirdgddron

when read in conjunction with the acconmpanying
indeani BESard NEYWIHEY adEhGevddi By aih el RAed RELEPEEHE ¥ L us,

view of a conventional ink cartridge; 20 FIG 2'1s a
: tive: vi f s [ ri rei a
irpTHIPRE I Gt R iRy ToaG8h0 R0 R SRACH R AT

a _perspective view qf t [ artridge fromwhjch a .
coPRTASRotS I M TAFAEY QEEAEHER SocUINHalg F05 RBK Prmtginer
. enbodi ment . of the present invention; 25 FIG 4 is a . |
inglydes saciibiab e Seuserewtbet tiugek am tnkchpgr Feageaining

according to the first enbodi nent of the present
inkpveherein & GeddA ioneasside nehenfisaripdeybhge as a

included in the ink cartridge, FIG 5B is a bottom
fagtewing mdrebémkdagepothe dividable housing in an assembled

state.
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 caftridge
acéording to a first embodiﬁent-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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5 illustrating a state of the ink bag filled with ink,
FIG 5C is a sectional view of an alum num | am nate
filmformng a main body of the ink bag, and FIG 5D
is a sectional view of an ink supply opening part of
the ink bag according to the first enbodi nment of the
present invention; 10 FI G 16 is a side view of a first
housi ng part of the ink cartridge according to the
first enbodiment of the present invention, FIG 7 is
cagtsidee aesprsiing decthe RdUST ngipedimestt ofthé&henkresent
cartridge according to the first enbodi nent of the 15
inpeeseat; i nvention; FIG 8 is a side view of the first
housi ng part engagi ng and hol ding the ink bag
accordi ngrin theiki Astiqembnst N tarofinkNBapr e8€Nhded in the
invention; FIG 9 is a perspective view of a first

1n}&a{:éf‘£i~ Of i) tS'%e iksnk Béﬁ{:éﬁldﬁﬁﬁfc&ort‘i‘l'engnkt Ba§h§

i rst enbodi ment of the present | nvention;

1 EBEFRREE A GiingT sRengthi ey BB et oy net6. sc

present . i nvention; 25 Fl 11 is a perspect|ve VIGM/Of

| ispay REFELYM dtissh Of13n BEURKRUT et dgdTadesrarag?

to the first enbodiment of the present invention;
magn@odp ¢% HWssiigd Prew andt KEGt P disv & isgitdenafl. vhew of
ink cartridge for illustrating the connection of the

- ani hkk supply opening part of the ink bag according to the

first embodiment of the present invention;

FIG. 6 is a side view of a first housing part of the
ink cartridge according to the firét 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 ié a perspective view of a fifst variation of
the inkréartridge according to the first embodiment of the
present invention:

FIG. 10 is a perspective view of a second variation
bf 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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5 cartridge to an apparatus main body, according to
the first enbodi nent of the present invention; FIG
13 is a front view of the third variation of the ink
cartridge according to the first enbodi nent of the
present invention; 10 FIG 14 is a perspective view of
a fourth variation of thg,ink cartridge according to
the first enbodi ment of the pr esent invention; FI G
15 is a perspective front view of an ink-je

ofy éd6r dnkgcappaiddasaadrnding &n thagbifet marr&go@prpmtatqfs the
15 according to the first enbodi nent of the present

preavesvit tomentEds 16 i's a perspective front view of the
ink-jet recording apparatus in which a front cover of

an ink cartai doe id eading pPaEl &5 RenatRCGRAMALERIchO0f the
the first enbodi nent of the present invention; 20

:Lrﬁl Gartfikige ss@frﬁlﬁtgeaggagﬁkgaoeeﬁﬂge&f@wé@UJ 1 iy gk

a nechani sm part e jet recording apparatu
cordln to the first enbodinent of th rese
calTaRErone #0 Ghrryd Sis Hiran o iTdw SPopRinbrg fye First
nechani sm art of FIG 17 according to the first
CTRESHFPREND T oFR% X S8 ednVEBtiAbent i on; -13- FIG 19
is a diagramfor illustrating the relatlonshlp bet ween
the ink ca¥drildgds| eadragtparev off ttHe thikd egriation of

recordi ng apparatus and ink cartridges according to a
theedohkdcenbotigre rdcaafrdilg poeskbat £inyendmesdiment of the

preéent invention;
FIG. 14 is 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 recofding apparatus
according to the first embodiment of the present invention;

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

invention;
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- 5 FfG. 20'is a front view of fhe'ink cartridge | oading

part according to the second enbodi nent of the present
invention; FIG 21 is a diagramfor illustrating ink
cartridges of different shapes according to the
second enbodi nent of the 10 present invention; FIG
22 is a diagramfor |IIusﬁgat|ng a positiona
relationship between ink cartridges of different
shapes and a cartridge insertion hole according to
t he secorti@niiGdisent doharahetqr esldntstiratényi bhe 15
FIG 23 is an expl oded perspective view of an ink
reGattibhggep aseralim@nieo iakt Bhf tr esdodidriitngobattheof the
present invention; FIG 24 is a sectional view of

ringﬁgétpﬁeé$¥ﬁi aﬁﬁ%&%&h@ggnéc§ﬁkCE&Etﬂiﬁg%@eaEEb%gln% to a

odi nent of the present 20 invention;” and

[ ve Vi ,dge in an
Segéggngﬁg d‘ﬁ) ﬁﬁé % Oéf\éécgl\ré{ Eeg? tg&%ﬁ{l ’enbodi ment  of

the present venti o -14- BES FOR CARRYI NG

OUT THE |Q@EN?5ONSA§d §8PFpY%%W1QQ;Q% Evéh ﬁFFFrldge loading

reference to the acconpanying draw ngs,

PagkhoareERiRg dfo thhe seesrmt ePhodre®hn.of Ftlh@ PFeps§ng

perspective view of an ink cartridge 1, 5 which is an
inivekttont ai ner, according to a first enbodinent of the

present invention. Referring to FIG 2, the ink

cartri dgerIG. 21 is a diagram for illustrating ink cartridges
of different shapes according to the second embodiment of the
present invention;

.FIG. 22 -1s a diagram for illustrating a positicnal
relationship between ink cartridges of different shapes and a
cartridge insertion hole acéording to the second embodiment of
the-present invention;

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

"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.



10

15

20

25

1 includes an ink bag 2, which is an ink containing
part, and a housing 3 for housing the ink bag 2. The
housing 3 includes a first housing part 11, a second
housi ng part 12, and a third 10 housing part 13. The
first and second housing parts 11 and 12 forma
housi ng part that protectggthe X1 and X2 sides of the
i nk bag (ink containing part) 2. That is, the housing
3 |s d|V|ded |nto the first and second hou5|ng parts
. PDOR HeAfeh T FRECANVBNRION part 2 along a
- pl ane paraIIeI to 15 the dlrectlon in which ink is
suppl i ed X atesakipgippl ¥s divect iwihh def@reBecesta the
perspective view of the ink cartridge 1 from which
addeepbhyifghadsingypardt lehbalidentehed. theGpréskftainvention.
cross-sectional front view of the ink cartridge 1.

FIGS. SAgfthr %ga EQr%ﬁ@ch@QrﬁrEiv far ol llﬁﬁt &Qiawﬂdge 1,
t he i nk bag 2 I's a side view of the first

si.ng e yiew.of .the seco
Whﬁgﬁsﬁﬁga%art 1 I“ﬁ@?%rflngcgrd§#§;§ §t5§mb9ﬁlmenﬁ of
i ncl udes = a bag-like part hav
o T AR s Ll S e%@n&]n e dnknpartridoe
enbodi ment) outline and a hol ding nenber -15- 22 to
1 Wﬁpéﬁd?ﬁea%aﬁﬂquég 6arﬁh2§h|éSf@&e%Pk'HﬂﬁQﬁﬂylmgkﬁaﬁﬁrtand
21 is fornmed of an aluminumlamnate filmand has

a hbexibgl Btor Hhesimg dihweginmknbey 22 iBharddeisdhgr 8sincludes

The outline of the bag-like part 21 on the X2 (X1)

- a giigeti Bodoind igadted 1t,0 aasbebratian@ g idrvEe,band a third

substantially circular or substantially elliptic. The
hob@dnki KerPald. 2rHes Mektr @AM £880AQ HAKE 1Ry 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 inteo the first and second housing parts 11 and 12

housing the ink containing part 2 aldng a plane parallel to
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
through 5D are diagrams for illustrating the ink.bag 2. FIG.
6 is a side view of the first hoﬁsing part 11. FIG. 7 is a.
side view of the éecond housing part 12.

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

(rectangular in this embodiment) outline and a holding member
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specific outline on the X2 (X1) side. The bag-Ilike
part 21 enploys an alumnumlamnate film 30 of a
| ayer structure formed by stacking a dry 10 | ami nation
30b, an alum numfilm 30c, a dry |am nation 30d, and
a PA 30e successively on an LDPE 30a as shown in FIG
5C. The bag-like part 21;gmy also enploy an al um num
lam nate film of another structure. As shown in FIGS
5A and 5B, the two aluminumlamnate filnms 30 have
22t hei whiebpelee inagpdriepiparsl 215isdheseqd shdhe bpg-like part
hatching in FIG 5A) welded to each other and to the
21hdkdif ogmesnbderar? 2 1smiasmt dabhéndos neidln rtrel dasadikbkkbility.
shape, thereby form ng the bag-1ike part 21. The

Th@aﬁohakﬁgﬂﬁéﬁbéﬁ-zﬁ sperses WEt Bedih | Nt &ut 1ihaMBE the
body conventionally enployed to maintain its shape,

' ba _dLikgoga?f‘?n{i exi Rifld W #2,)2 swhgl Eﬁeﬁ%@iﬁ{%&w he

nmount to be le over int part 21

ag-

[ i al l d - h i al  of
eiEARArST oM A Dot PRE B orofBmar L hprhc ety

an alumnumlamnate film It is preferable, however,
elidPidke thee RRpTINE part 21 &F BPheBH LS EedPAYSat

25 |l east an alum numlam nate film 16- The hol di ng
speeiber 0Qtline mredghet &d Wkithsddeyl i ndrical opening

(ink filling opening) part 23 used for filling the

bag- | i ke Trar thagtlikehpank. 21A driplaygh anokbé uimsnuh ot arethate

inside the cylindrical opening part 23. The ink 5
fiflll BONgf open - paftucZareNEbuEes 1wy saalddigigoar Eirﬁ4

that is formed by nelting a mddle portion of the ink

léﬁﬁhh%ﬂ@noﬁﬁﬁurgh aluminum film 30c, a dry laminaticn 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. ZAccordingly, the amount of ink to
be left over in the bag—iike part 21 is substantiallyreducgd.
Further, the material of a member fbrming 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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part 23 to seal the internal through hole thereof.
Further, referring to FIG 5D, the hol di ng nenber 22
is also integrated with a cylindrical opening (ink
supply 10 opening) part 25 for supplying ink from
inside the bag-like part 21 to an ink-jet recording
apparatus. A through holeq25a is formed inside the
cylindrical opening part 25. A cap nenber 27 hol ding
an elastic body 26 such as rubber inside is fitted to
the end ofhe Rldigsaspbyropént agipmdramd Kikbl Row 15
supply needl e (hollow needle), which is. an ink
cyhﬂndmiaeﬂiopenimgt(iﬂk;ﬁﬂhhibginpenih@)e¢&ﬁﬂi28 eyl Z6r
fromthe main body side of the recordi ng apparatus so

fiaging ahkoMagrkiksd et QuppliitBdihR. t e tRidudotpisi de
of the recording apparatus with the sealed state of

fdﬂm%dbéﬁsh&getﬂéféyf§hd¥¥d%i BREAL Ak n?Qrt%93R3ﬁ§ﬁ§hE@:to
5A, the 1 nk supply openlng par 'S prOV|ded

a enLer

flé%? boapbbad el PiiRatisy <t tal lindrerCiad chet o

£ 5ase ing the . cartri.d in the

R PynmeLhitn ¢ e Bapipfvod ik J«?uagn opgRing

bag-llke part 21 of the ink 25 bag 2 conpared with the
Pagdsé3nher eeah thk odreali §hpagh d%@le 1theyepiy

position offset fromthe center to an end of an ink

bag as showhem Eke@Gertindsta FBE3ul3D, ithechnlbéng member 22

ensured that ink in the bag-like part 21 is

issubhsbanhtaytyrarsed vip.a byntiharicih %Mﬁ@gﬂﬂﬁn‘@a@ng
is integrated with 5 engagenent projections 28 and

ope? 1889208 - ENIRGRIE N £11348 g5 Ink apfon 2 (1St 1 BAY- @ike :
respéctively, of the first hou3|ng
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 Qpening 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
suppiied to the main body side of the recording apparatus with
the sealed state of the bag-like part 21 being maintained.
Referring to FIG; 57, the ink supplf opening part 25
is prbvidéd substantially in the center of‘the ink bag 2 in
the vértical {Z7 or Zs)} direction. Accordingly, in the case of
using the ink cartridge 1 in the upright position (shown in
FIG. 2),'ihk flows smoothly iﬁ the bag-like éart 21 6f the ink

bag 2 compared with the case where an ink outlet is provided
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part 11. Wth reference to the ink bag 2 thus forned

by joining the two flexible filnms 30, the housing 3

of the ink 10 cartridge 1 includes the first and

second housings 11 and 12 that are separable in the
direction of thickness of the flexible filnms 30
formng the ink bag 2 that,is an ink containing part.
Referring to FIGS. 2 and 3, the divided first and 15
second housing parts 11 and 12 substantially anal ogous

int @ pashtiat heftfsate foombihedseminelr tthe drhiardl kdusihngnk bag

part 13 is fitted into a lower part of the front (Y2)

asSkHewAf id hergomhi nedsf br sksudngd Secand dwusisigegathst ink
11 and 12. As a result, the first through third

inE‘EHé! BYg PR kS phlrd Broughsi3sher assailgd hpfo 20 the

ousing”3 of - a substantially rectangul ar

paral| el nl.ad ShAReno Ryl fSREL] bod shel v orbe athecn

housi ng s asse ecess 4 ] ecting
part (a hand] e part 2 are %orned on the rear &Yl%
eNGREEMERT ¢ ieP ' §§ gRd 23 bpetidrpe $R9eg6Petitons !
the front (Y2) side of the housing 3 so as to 25 face
angh82i hRIG%ppt yrshéni-ngepaeet % kupityithy ifdkestohrReing
mai n -18- body of the recording apparatus. The recess
pa4t amd the projecting part 42 are fornmed to help
fingers catch the housing 3 easily in attaching the
i nk cart niidge rkfbecte tetaehiing e i2nkhoar foidge dy
fromthe main body of the 5 recording apparatus.
joReh AL HRY 40 RiGxiBiet Be1hLr 58, housimadiald 31bhaseaink
cartridge 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 (Y2) side of the‘combined first
and second housing parts 11 and 12. BAs 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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substantially rectangul ar outline on the X2 (X1) side.
A half recess 41A, a half projecting part 42A a
cutout 43A, and guide parts 44 and 45 are forned
integrally with the first 10 housing part 11 on its
peri phery. The half recess 41A is substantially half
of the recess 41. The halfigprojecting part 42A s
substantially half of the projecting part 42. The
cutout 43A is provided to forma space that an ink
bady lafhheappapbding capagdtas -t oThel Feeeks i ht @nchéhienk
- bag 2 held 15 between the first and second housi ng
pygreicsitd padt 122 e faguiedie tpahtdpddiamer 4 carch adhed
to load the ink cartridge 1 into the main body of the
hdi8GekdBNgaapPar & Ust tatthite thekK inki th i hehi dppar aldsr
Furt her, engagenent parts 46a, 46b, and 46¢c to 20
ARG 8 5CREBOEHE N A G AR 56 £ 8D n 8N H8GLE) G The
respectively, of the second ﬁou5|ng part 12 -are forned
prgrth% gnner m@gl face of the first housing part 11
S RPde“RBFRRFE®  t her eof . Further, positioning parts
47 and 48 that determ ne a positjion at which the
hol di ng rigg &0 FhE- Rk bag 2L dysded RAgti §1 has a
fastened to and held by the first housing part -19-
subptaghdat kg apovangesar iovéd leagageentXx|(Zns Sidend A5halt
that engage and -are fastened to the engagenent
rguegisedilipns R&l o2&t ingspecti ¥2hy, a ofuttche: HARJI agd
menber 22 are provided on the inner wall face of the
qifiideS bahoyst n0aRards ke Eoempasihtofram v wiald v/ rardt
48 and the engagenent claws 51 and 52 forman

hoﬁlggggﬁgs% and,foldl e Rhkhat TREOGRgES Anddiolds ke
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
f£filling apparatus;

Further, engagement parts 46a, 46b, and 46c to
engage engagement claws 66&, 66b, and é6c (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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menber 22 of the ink bag 2. Further, an approximately
quarter-circle arc part 53A for forming part of the
opening 53 is formed on the front 10 (Y2) side of the
first housing part 11. The front side refers to a
| eading side in the case of loading the ink cartridge
1 into the main body of_{§e recordi ng apparatus. That
is, the ink cartridge 1 i1s |oaded into the nain body
of the recording apparatus with the Y2 side facing
11 hendei e bWV eotdeske 1psdr erergrTRN asparat ad. ardr bA et:hat
an engagenent recess 59 to engage an engagenent claw
engdgef andieatdifracbtienesi hg pheterd@Ggdmmtt lpeotjikickdons 28 and
housing part 13 is fitted into the first and second
20hovsspact PAslls, bk aRd Aldsn@rimsiad 220 arkepkbi$ied on the
housing part 11. 20 Next, referring to FIG 7, the

mﬁ@foﬂgli‘of%?dé‘%fp%% f%@sBaﬁo@é‘lﬂl;ﬁt;!dﬂte 154 bS&'ﬁBt b&lsi%!lonlng
anal ogous to that of the first ousi ng part

pa£g|f45Q§%§S 4%156it halfggﬁg$ é {g%en}gi an%B a cg%out

|ca e forne
eri phery e .second housin rt 12. Th
enfig %n%sawll@qq&%@bgeaﬁﬁaﬁ qesofanfihQOf[eéeEEEﬂoldmg
The hal f -20- projecting part 42B is substantially
mefhef &f ehdhs gjndcbrAgZ-part 42. The cutout 43Bis
provided to formthe space into which the ink filling
appar at uFwdheent en appfotimstekd yi guerthe-cinkldagyr@ part
hel d between the first and second housing parts 11 5
53Andod 25 oriiithd Gentt bifcahe ofp@aiig BB riepreseBtischhehe front

color of ink filling the ink bag 2 of the ink
(YSPI41dAYe the Ffirst housing part 11. The front side refers
to a leading side in the case of loading the ink cértridge 1
into the main body of the recording apparatus. That is, the
ink cartridge 1 1s loaded inteo 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

Qngagemént 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 pefiphery of the second housing part 12. The half recess

41B is substantially half of the recess 41. The half
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The engagenent claws 66a, 66b, and 66c to engage and
be caught by the engagenent parts 46a, 46b, and 46c,
respectively,- of the first housing part 11 are forned
10 integrally with the second housing part 12. on its
inner wall face at three corners. Further, fitting
parts 67 and 68 having g@ggves into which the hol ding
menber 22 of the ink bag is fitted are formed on
the inner wall face of the second housing part 12. 15
prEgechang parapprRdxiarerdiofagtaptéy- ol Ll ef dite pactiecs3iBg
for formng the opening 53 is forned on the front (Y2)
pasitdd 2. of Thhecsesond 30U pyopadedlle Adwem futentspsicdeinto
refers to a leading side in the case of |oading the

wHihh e€akt thdgei ity apdaheriBi BaRodyt&f tderiacand Rbto the
apparatus. 20 Further, an engagenent recess 69 to

A0SR OGNy 34072 g B DY Bt 1

t fir and second housin rts 11 and S
] 321 deihe o PHIE L e BRC G phERT eI S FrAgEt BE
. FIG, 3, the thjrd housing part 13 is 25 fitted into
inkh&1iddiBat shasitlaRiugsoforhedinh ¢we-sidan 1(-v2) -21-
side of the conbined first and second housing parts 11
and 12. Thre engegensentdechays beod ef@r.edncdo 64s bn ¢mfage and
supply side because ink is supplied to the main body
beotatigbtriegotitk nehgappenat partsoats heddy,onindidde, of t he
housing 3 or the ink 5 cartridge 1. The third housing

reRpebtidel el slamd A rsenNeadsiBgt p&+avs: Gt ridat 0
engage the engagenent recesses

integrally with the second housing part 12 on its inner wall
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 recéss 69 to engage an
engagement claw 72 of the third housing part 13 ﬁhen 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;)
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59 and 69 of the first and second housing parts 11 and
12, respectively. Further, an approxi mately

hal f-circle arc part 53C for form ng the opening 53
is provided to the third 10 housing part 13. Referring
to FIG 8, in the case of assenbling the ink
cartridge 1 having the abgye-described configuration,
the holding nenber 22 of the ink bag 2 is pressed
agai nst. the positioning nenbers 47 and 48 of the

sifpref Herstadipad firstsanfi second fpusdac: perta by awd 12.
positioning nenbers 47 and 48. As a result, the

Thengageneside Irays Hel rafdrs@doto tdwe 4n rigtk Shppsyngip@rt

11 engage and hol d the engagenent projections 28 and

bedQusé ebpiecid wripplied thethel gihng beiberf 2Re0tetbedi m
bag 2. Consequently, the hol ding nenber 22 engages

apBRfatSs Netdh Bhe 2Qchbeshbests housiai Aokt 314r the ink

hereafter, the second hou5|ng part 12 i's

cagtp S@gmsedrhoen edl LEAL; AQUSLAG PALL HegngpLhe

and” secon u3|ng p 1 an are pressed

ai nst e the|r respective externa
en g e o D Tl Bl 12756 "Shind R SnbEgeNeBh "Pecesses
through 66c of the secaond housi ng part 12 -22- e
59aRaT ot ® Vel byl iHE SRGaGeRSAE T 6aTER, SUgRIACE:
respectively, of the first housing part 11. Thus, the

reapsenbvegl of tﬂuxuhemstaandpge&xﬁmﬁﬂaﬁxﬂh&;fpairsl&1aemmpart
12 shown in FIG 3 is formed. 5 Then, as shown in

53€| for Sfodnighd hihed opedshggspatd dibvilded itbt eHel thdrd he
assenbly of the first and second housi ng

housing part 13.

Referring £o FIG. 8, in the case of assembling the
ink cartridge 1 having the above-described pohfiguration, 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 eﬁgage and hold. the engagement projectiens 28
and 29, respectively, of the holding member 22 of the ink beg
2. Conseqﬁently, the holding member 22 eﬁgages and is held by
the first.housing part 11.

Thereafter, the second housingrpart.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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parts 11 and 12. As a result, the engagenent claws 71

and 72 of the third housing part 13 engage the

engagenent recesses 59 and 69 of the first and second

housi ng parts 11 and 12, 10 respectively. Thus, the

ink cartridge 1 shown in FIG 2 is assenbled. In the

case of extracting the inkobag 2 fromthe ink

cartridge 1 and replenishing the ink cartridge 1 with

a new ink bag 2, the above-described process is
eNgEEFoRPREdATR Rl by fthgersgapgrrent HamEs j46a fihreught Hec,

third housing part 13 is detached fromthe assenbly
regpechévelystofinthesddasd housing ppartsl 11 Tnd,12he

Then, the first and second housing parts 11 and 12
asakebdiysas semd| fiks tAlanbhisecpadnhoud ey thu ik NAUSINBY 12 shown

part 13°lightly engages the first and second housing

irParES 31 20r@nskdl2 through the engagenent claws 71 and
72 and the engagenent recesses 59 and 69. Furt her,

the first d c housi rts 1 n 2 Lightl]
engage tﬁ?%%ﬁh%%hgﬂgﬁaaggn%ﬁ?'Q%ar §3}€§I%hégﬁaﬁgaﬁ%grt 13
. and the engagenent cl 66a, t hr ough 66¢ Ther ef ore,
1 Fe R RS G PRTD LT3 L ah B et baat |3 iesenga ngseing
fromthe first and second housing parts 11 and 12, and
pagke 13angt%t £ifd as&esHtholide repgraarent] dres1Z1lcand 72
be easily disassenbled. In this case, the engagenent
ofcthastirdmbutdingayabt ldasngede i the mdageremtt redgesés 59
(that is, the third housing 5 part 13) is repeatedly
andedsedf towefierst Hhel eendhtli Roudindg heartengagemant 2,
claws 71 and 72 nay be checked by sinply detaching
respectively. Thus, the ink cartridge 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 is, first, the third housing part 13 is
detached from the assembly of the first and second hoﬁsing

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

and 12 are disassembled. At this point, the thi.rd 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 1lightly 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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t he th|rd housing part 13 fromthe flrst and second
housing parts 11 and 12.. Accordingly, if one of the
engagenment claws 71 and 72 is found to be danaged,
the ink cartridge 1 can be 10 di sposed of at that
point, thus making it possible to reduce the nunber
of operation processes. Dyging initial filling or
refilling of the ink bag 2 with ink, the ink bag 2 is
‘held b the first housing part 11. Accordlngly, it is

fipes sl sqa@ndhdosink PATES the antk IPagar WRi Fesily
checking the condition of 15 the ink bag 2. Further,

disassentbdexl.i nk bag 2 is held by the first housing part
11, it is possible to pour ink into the ink bag 2

whi | e maitaAt ahikngatdpe K drggdrentacshabl 21 condi1ld ey be
Furthernore, a | ast-m nute check of the hol ding state

daﬁégé@etf Itrﬂe kﬁ@: %areeﬂdge flopg, e etﬂéseﬁgtaﬂﬂow

fiQr
ou5|ng 3. hus, the housing 3 oF cartr|

qg%‘ eg%ﬁgigﬁgeﬁg éanRP%gﬁﬁfﬁF ga%8£§§§lonrgf the

ng e i nK cont

' second ho sing_part 1 haV| utl | ne anal ogous to
CngRATRY e Tt CHBuLR T pa PECHIR BVt aRBhY L taciing

housi n part 13 t hat engages the assenbly of the 25
thej tirqhpusdagnaarbusd ngrcpfartﬂse Tirsid and. segen@elrous e
first -24- through third housing parts 11 through 13
paare Bssenblladbl eAandrdihghgsenblcne ©f That engagéthent claws
first through third housing parts 11 through 13 can

71bgn@sEentY gduhdt ot be Aatsidty Fhealdk thethodgé Ny Gan be
can be disassenbled into the first through third 5

Q&%&kﬂgﬁp%Et%hé% EBiQH hedd nHNiSiof 861 bbkaiE%e to reduce

repl acenment of e |n contai ning part 2. Mbreover,
therﬁhﬁggfmd}goggg9€£0g2pfgcesses. During initial £illing or
refilling of the ink bag 2 with 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 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 parte 11 and 12. Further, the first
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the ink containing part 2 is held by the first and
second separate housing parts 11 and 12. By thus
dividing the housing 3 along a plane parallel to the
ink supply direction, 10 the position of the ink bag 2
Is stabilized even in the front | oading
configuration. This enablgg_ink to be supplied stably.
The engagenent parts 46a through 46c¢ of the first

housj n art 11 and the engagenent claws 66a through
thggRohf th ¥ RliSiRg RBULPng LpSRICUSh ey A€ 2ssemblable and
.interchanged. Further, the 15 engagenent recesses 59
digagsemrbiPtthe fihedt igndtBecbheshodvionghpahtisdl houating 2
and the engagenent claws 71 and 72 of the third
pahbasihgtiparutghl 3 3meygnbbei aseemhbadjeicht ol thie heusihe 3, and
engagenent parts 46a through 46c may be provided to

ththBoGeDaN®B eUBendipabbehBl e@Nthid & HRNGFAGEREBhr6hGMSthird
66a through 66¢c nay 20 be provided to.the first

j t1911.; engag 5
o e ed Vo tho Thi r 0 hoLS i nare T3P andtems of
n e Gl apd 7 be provided.to th

eng R TR oo hg BafRer 4t T P5181h8 hdfbor 22 of
respectively., Further, in this enmbodinent, the ink

theof ]ﬂ%‘a?etallyﬁlélghé’ﬁati A 1950¢4d Riprighiigstyapdj sgfond

~ position in the front |oading -25- configuration.

seppigierhouHag prréar Lhi dge 12 mBwhdhivel dividingethe at
or lateral position in the front | oading

hogshiig gliratdrona Nérthe madebbsl pto dihd Sngi wepplw dhrection,
reference to FIGS. 5 9 through 14, of variations of

thé heos ki crards ictge irkapsgr 2 1Y sttaditinecti esbnemoghdrentiont
of the present invention.

loading configuration. This enables ink to be supplied stably.

The engagement parts 46a through 46c of the first
ﬁousing 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 1l 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 ehgagement 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 providéd 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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FIG 9 is a perspective view of a first variation of
the ink cartridge 1. According to the first variation,
a label 81 (indicated by the doubl e-dot chain |ine)
is applied 10 on each of the external X1 side of the
first housing part 11 and the external X2 side of the
second housing part 12 so,as to reinforce the
engagenent. of the engagenment claws 71 and 72 of the
third housing part 13 with the engagenent recesses 59
coardguedt bpnt hdldwawstr, afities ésbnda hivisigs Jpanatys bélhahd in
12. As a 15 result, the third housing part 13 is
ther €lent ed Isommdlalddsigioaf inevien et tihedink
~cartridge 1 is frequently loaded and unloaded. FIG
Coﬁngﬁrgtp@ﬁspectlve view of a second variation of the
i nk cartrldge 1. According to the second variation, 20
the fir 1 d
fast ene |xegglggg§%2ﬂ%t éﬁi %S%%eﬁﬁﬁggéﬁce %% FIGS.
n ichi sho i n FIG. 1
9 é%?‘ ot f‘% ﬁh Vniareons SH e bi TRt S %ne AsGerS
even, when the ink cartridge 1 is frequently | oaded
thﬁaeuﬁPa%ﬂae%mb%mn@ of1the Rrewpddtiand ipnew of a
third variation -26- of the ink cartridge 1. According
to the t Y& Vadisadi parspecition vi4gAcdnd 49Bstreariation of
- formed in the first and second housing parts 11 and
thé2inkespectidesd y,. bascdedihe takiisupfilnstopantiagiopari
25 of the ink bag 2 and/or the cap nenber 27 provided

1abe15gi heieiibafed B tRAK SYPIP1&-QREMMNE PARhe?5is applied
Further, a cutout 79 is fornmed in the third housing

onpééEhlgfb@ﬁ%f%%ﬂé?%aﬂnﬁl 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. BAs a
result, the third hoﬁsing part 13 is prevented from falling
off even when the ink cartridge 1 is frequently loaded and
unloaded.

FIG. 10 is a perspective ﬁiew of a second variation
of the ink cartridge 1. Accordingrto 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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supply opening part 25 of the ink bag 2 and/or the cap
menber 27 provided to the end of the ink supply
opening part 25. As a result, in the case of reducing
the thickness 10 of the ink cartridge 1 along the
X-axis in FIG 11, a needle guard provided around a
needle is prevented fromggmng in contact with the
first, second, or third housing part 11, 12, or 13
when the needle is inserted into the ink supply
ofopledi ik qeartirizgef Aom fheonding borythsi ddigH vhsiation,
recordi ng apparatus. 15 That is, as shown in FIG 12,
cuBotie€ M I AHhd L9B Azer Fedmeédt tn ttte: ifikssuppdy sepend ngpusing
part 25 of the ink <cartridge 1 fromthe main body
pastder pfadde X, ecrigind i 2RPR! abetsi ds GHahkt E_@pED§ opening
supply opening part 25 is connected to the in supply
S f .0 _bed f ' ppar .
padt t R e I b g e nl ok G R Moo PR PR e o
91 i rqvi ded around the needl e 91 on e in bod
thg; ol P {4hE o SPEPRG SBRAMIE Rttt RETFHPERRaetEont
of the ink cartridge 1 is reduced, the opening 53
79 al-dnkeEthan ﬁh@vitgérgnh%%%ﬁ%gmtthé@ tbﬁélﬁ@eaﬁ% Hifar d
92 can enter. Accordingly, the cutouts 25 49A, 49B,
suppty 7eperriand @ared 2bnofheh¢| ik haw Gugmdybicr dhhoosd member
-27- parts 11 through 13, respectively, at positions
277defbnidgl tthe theeenphefythé ihle saperliyngpedihgspdet t k.
i nk supply opening part 25 of the ink bag 2 and/or

the cap mRMhereddl Pl ovh dgsk taddhe s eadudinghend Nihickness
supply opening part 25. As a result, as shown 5 in

F ; I is .alil d ent er
or i i LIS 1 ERY Bfe F AULIRIFIE, T g necane

guéPéQS g%fégdwéround 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
cartridge 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 81 is
prbvided around the needle 91 on thelmain body side of £he
recording apparatus. When the thickﬁess of the ink cartridge
1 is reduced, the'opening 53 alone cannct 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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housi ng parts 11 through 13. That is, it is possible

to reduce the thickness of the ink cartridge 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 and 49B are forned in the

first and second housingzparts 11 and 12,

respectively, beside the ink supply opening part 25

of the ink bag_2 and/or the cap nenber, 27 provided to
parke Je%otfa%oqq% 13mkr§§EBF§/16%3e¥n i pasitionsTagEingmy the

dependi ng on the positions of the cutouts 49A and 49B,
pefiphery pusdilsl epepiogi b3 floesidy thwe iol surp¥9 opetthry part

third housing part 13. Next, a description is given,
25whf hthefiefle ey LoahiESr tHS ¢dp omgbek8270branidak-fe@tthe

recordi ng apparatus that is an 20 i mage-form ng

en@p@ﬂrﬁ{élslrﬁﬁ&'u%wlﬁ}gobgﬁlhcﬁkpé&% tag.d9es L raGGPf dlélg d1wn
the first enbodi nent of the present invention.

inlPrd s d@ngetrh%p%%bh‘ig &{11‘?__{9% é@lgb’% %fllto'%r%d' K- L&Lor w1tl*tlout

recor appar at s perspective f

w of the recor a in mh
cofih s, SPrERE LR i 95 e Eage ToRUP Rt SarT
104 is opened. FIG 17 is schematic -28- dlagram
houHiRg rfgar&‘Sc&r%f tHaPEghoh3 of THAE ndchadhi 4/ Bagtiie thre
i nk-jet recording apparatus. FIG 18 is a plan view of
regage thﬁ tHekmeshanf shinpaink ofartirddge7l-The i nk-j et
recordi ng apparatus includes an 5 apparatus main body
101, a paper e¢etlsts gyeddRrddrvel oddvngt papeirttandirdation
paper ejection tray 103 for stocking paper on

of the ink cartridge 1. According to the fourth variation,
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 £¢ omit forming the cutout 79 in the third housing
pért 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 tﬁe first embodiment of the present invention.
FIG. 15 is a 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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which an image is recorded (fornmed). The paper feed ,
tray 102 and the paper ejection tray 103 are attached
to the apparatus main body 101. The upper (Z1)
surface of an upper cover 111 of 10 the apparatus main .
body 101 is substantially flat. A front (Y1-side)
surface 112 of the front _ggver 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
dipgrandphe¢inmm dserfiesnat hen 2ot g yediardem gagt Phethe
paper feed tray 102 and 15 the paper ejection tray 103
ingr-¢epr ovcaedirhe lappatrheukt oNFIGs Ut aice gl 1 30 vdewt of part
protrude toward the front (Y1) side (or in the Y1
ofdithecheemdnidurgdir ot el nk7cartridge | oadi ng part
104, which 1is an ink container |oading part, is.

provi ded @ tihe X2 end-0fq: 20 dhe fhont 1auihace 142 at

a position | ower "than the upper cover 111 so as to

rotrude fromthe.front surface 1 toward the -fraqnt

oot G LA Pale b on Babe? et i 5% Aprdino

keys ang a display is, provided québe upper, surface of
PaPEE; | AR L HIRGTI G CEAAP NG PEr 0 A 0T TSk kI RRPFE dgR

| oadi ng part 25 104 includes the front cover 115,
whygRcAN cHRRdR Idhae@rdrAG (fopmed) 6) Tl raresedeer| Gray 102

15) so as to allow the attachnent and detachnment of
antihéhenkaper tejadgesnl traki t03 anees i atkasdricaitoethe apparatus

shown in FIG 16, the ink cartridges 1 are |oaded into
mat Rebod Pkt 9Bl reeoigibag apparairdscer o khSuppehtcdwey) 111 of

side, that is, 5 the front [ oading configuration is

theMBhEeYes b & A k] eb1 [ecomiiith@pParAlddS . 1 front

{(¥Y1—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 (Yi) 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 positidn lower than the upper cover
111 so as to protrude from the front surface 112 toward the
front (Y;) side. An operation part 105 including operation
keys and a display is provided on the uppér_surface of the ink

cartridge loading part 104. The ink cartridge loading part

104 inéludes the front cover 115, which can be opened (FIG.
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Referring to FIGS. 17 and 18, in the apparatus main

body 101, a guide rod 131 and a stay 132 are provided

as guide nenbers extendi ng between side plates (not

shown in the 10 drawi ngs) on the X1 and X2 sides. The

guide rod 131 and the stay 132 hold a carriage 133 so

that the carriage 133 is_sglidable in a main scanning

direction or the X1 and X2 directions. A main

scanning notor_ (not shown in the drawi ngs) drives the
16éaﬁrlﬁia§goqea% ddG-hd)t Be ear kP agblasIhmwddaghmens and

scans in the X1 and X2 directions. The carriage 133
deitachmees @f rdcorigikngalméaddd8d 1 composedref ifducontainers.

i nk-jet heads of yellow (Y), cyan (C), nagenta (M,
AsaBHobhatk KBK) 16, e¢hengnknkadt opligds Ofard aspEetl VEto the

colors. The recording head 134 is attached so that 20

inkDSet ke & RSP RPREAENYS £05mt DEs F e RQ) hedde 134at is,

aré arranged’in a direction to cross the main

c ' | Fecti . Lok 1s_ej e r.omthe.ipk, .
eng EBOh S i R Blat Do B LR G b R et

Eacg.ink-'et ead conposing the recording head 134 25
TeRRYOE ?épﬁf%%u§20electric actuator such as a

pi ezoel ectric -30- elenent, a thermal actuator, a o

shape nemsfgraingytackiatorl’? gind d§ ellacthgseppaeatus main

actuator as a part for generating energy to eject
boiipkl0Thea therdealrodc lat enduti $tzesl Ihegghasevibadges ofuide

l'iquid caused by filmboiling using an el ectrothernal
mehbéransgiaeli subktasea Beati poatedenegiit shdgnshapehe

menory alloy actuator utilizes the phase change of

drABt Adsrausahdd %, 2akha00@ides. The guide rod 131 and 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

iesPective coiors. The recording head 134 is attached so that

the ink ejection openings of the recording head 134 are

arranged in é direction to cross the main scanning direction

and ink is ejected from the ink ejectién openings in the Z;

(downward) direction. | |
Each ink—jet heéd,COmposing the recording head 134

nay employ a piezoelectric actuator such as a piezoelectric



10

15

20

in tenperature. The electrostatic actuator enploys an

el ectrostatic force. Sub tanks 135 of the four colors

for supplying the 10 respective color inks to the

recordi ng head 134 are nounted on the carriage 133.

The color inks are supplied fromthe respective ink

cartridges 1 | oaded into_?@g ink cartridge | oading

part 104 through ink supply tubes (not shown in the

drawi ngs) to the correspondi ng sub tanks 135. 15
elppenhera theyapdr scdeatpart af shapediimy shkddoy aftuator, or

paper 142 stacked on a paper stacking part (a pressure
anpeate)rodddr of ddteapapensf eedatt afod GRnesapriayi dedrgy to

The paper feed part includes a crescent-shaped roller

. ejkatpapr! feed dHihen) actddcbhaic sSEPAH AR phRdskeedsnge of

the sheets of paper 142 one by 20 one fromthe paper
- ki r - SEep i d of
1igh 2 AR iy e BB REP0 B i RAC M n ST
rovided to .oppose.the.paper feed raller.143. The
el o S prar LR Sl et buars EShE,BPRPBE AL Loy
roller 143., Further, a conveying part for conveyi ng
actyghosheletl1285 dfhe phgsr. chands &ff Mot IFeUsapePY@echange
part below (on the Z2 side -31- of) the recordi ng head
in]gamperafeng dedheTikd ecbnoeyanic pretuataiclengdsoya an
conveyor belt 151, a counter roller (a pressure
eleotresatit?, faarcmanveyi ng gui de 153, an edge pressure
roller 155, and a charging roller 156. The conveyor

~belt 151 m@nvayksSibheoshesd RfuPartbridZobyseddByiigy the
the sheet of paper 142 to adhere electrostatically to

reEB§c99@¥Q%ﬁ&ub%Ekslﬁé'tﬁeSP§§$r&{ng 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 (é 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

“forméd'of a material with.a high coefficient of friction and

- provided to oppose the paper feed roller 143. The sepafation

25

pad 144 is biased toward the paper feed roller 143.

Further, a conveying part for conveying each sheet -

'of'paper.l42_fed_from the papéf feed part below (on the Z; side
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paper 142 is fed through a guide 145 fromthe paper

feed part to be conveyed and hel d between the

conveyor belt 151 and the counter roller 152. The

conveyi ng gui de 153 changes the 10 conveying direction

of the sheet of paper 142 fed substantially

vertically in the upward_g41l) direction by

substantially 90 degrees so that the sheet of paper

142 is conveyed on and al ong the conveyor belt 151.
Ofph&Ned gECOPEERS T didder 51550V 598 as e iavgviithg part

conveyor belt 151 by 15 a hol di ng nenber 154. The
irgHaKdgsng rohveyon 36:lits 1@lchar gongteparal tdmat(acpaegesre

the surface of the conveyor belt 151. The conveyor
rdidletr) 1532} sa atorergdliess gnekde (A3pehit sddd pressends rellsr
- belt whose ends are connected), and engages a

15e0nveMi B9chobd Blg kA 1ard 186t enghonedifldRir 18 t5958Scbfveys
extend 20. therebetween. The conveyor bBelt 151 rotates

in belt j LI.eecti o i ndi in,F

e S h R 5t Rl ¥, B, aLgeh P A e e 52 Yo
ayer and_a bott.om.(i nner | ayer. The tqp_layer

2 B S g B B e Rl Ne S0 L PV ALY o PAE dif LA shegest of
of paper 142 may adhere. The toE | ayer is -32- forned _

PapeTraniaph? obGrettelqpalio 2p i e ckd pukieon ddien pepesr fapd part
for instance, a pure ETFE (Ethyl ene Tetra Fl uoro

toEbkRy Ceneyyedetret ihglld WetWean theistramgercdetitoll51Tard the
bottom | ayer is forned of the sane material as the

coapelayet let al5thi cIThe ceairsyang egwiohd rid3 khagaebothes
provi ded. The bottom |l ayer may also be referred to as

coavBBEhy il BSHSIANCE hAKEELBEL dof G- 1143y ekq

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 conﬁeyor belt 151 rotateé in the belt
conveying direction_(as indicated in FIG. 18); The conveyor
belt 151 includes a top {(outer) 1ayer—and a bottom (inﬁer)
layer. The top layer serves as a paper adhésion surface.to

which a sheet of paper 142 may adhere. The top iayer is
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On the bottom | ayer (inner) side of the conveyor belt
151, a guide nenber 161 is provided at a position 10
corresponding to a printing region where the recording
head 134 perforns printing. Further, a paper ejection
part for ejecting each sheet of paper 142 on which
the recording head 134 hag,_perforned recording is
provi ded. The paper ejection part 15 includes a
separation claw 171 serving as a separation nechanism
forpedsepasimtapig-ddienasiadgt 40f ppapeicld 4ifa orastihematerial,
conveyor belt 151, and paper ejection rollers 172 and
fol73nstdhee papeiure] EFEONELhaYen@3T¢Srprivicded Ehaldane)
the paper ejection roller 172. The separation claw 41

makSrRROYI #eth Idb 20 LaRLACE WohBrée OfW §yfcchelbyé:. 14
upl ex paper feed unit (a duplex printing mnechanism

soig B8 L0 eI B PRl . L8R e

si.,de of the a ratus_main body 101,so _as to be
re R L aNGD | SR DB ATbaRn G BE BT o The bRtEonrfaver

dupl ex paper feed unit 181 -33-. recejves (captures)

maphalspded BITqHaSst tPaasScaneyéuni Fesheandier déyrsnor 2

opposite to the belt conveying direction by the
grpewdr $&yeont ati on of the conveying belt 151. Then, the
dupl ex paper feed unit 181 turns the received sheet

- of paper didZhz bpsitde-Uayser anthagaisideeeds thbechuvdagsr
sheet of paper 142 to the space between the- counter

pefi@l 161, 152Nk Erfé%\b%‘%ﬂi%io&sbfkévié&i-atA dTealk ipaper
feed part 182 is provided on the upper

corresponding to a printing regiqn where the recording head
134 performs printing. |

Further, a paper ejection part for ejecting each
sheeﬁ 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 dupiek 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 theréfrom

and attachable thereto. The dﬁplex paper feed unit 181
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surface of the duplex paper feed unit 181. According
to the ink-jet recording apparatus having 10 the
above-descri bed configuration, sheets of paper 142 are
.separated and fed one by one fromthe paper feed part,
and each sheet of paper 142 is fed substantially
vertically in the upwardsdirection and is guided by
the guide 145 to be conveyed and held between.the
conveyor belt 151 and the counter roller 15 152. Then,
rechevéed(cieptiras) fapeshedaR dhspipnsr |ldddicogvedgd in the
gui ded by the conveying guide 153 and pressed agai nst
ditrbeticonveyesiteeldo 1thE bylt heordgei iy esswceibal ber the
155. Thereby, the conveying direction of the sheet of

reR8PSE Addat b ENGed cBivapPh@BImt alan 90 1¢edr eefie dlblex
At this point, the conveyor belt 151 is charged by

' rQd4l 6 : t af r 2

paplf ORI T¥L Rrd3 oAl HORIIE AT o8, pRRRE 142
electrostatically. thereto.. Then, b riving the

upB LS Y (0 25T RSt CEF dRne i St ntiger 142 to
signal while noving the carriage 133, 25 ink droplets

thg, gpareiaid'ann ithe §ﬁé@¥eﬁfrcpla§%rf 1P@ ang §hezgonveyor belt
stationary state so as to performrecording for a

15k ned minerl pegwvreyiead phet shtetiofpyoapeledlsg bhe upper

~predeterm ned distance, recording is perforned for

surbeceext thHeneluplbenpapeecdesd ngnitendisi gnal or a
signal indicating that the trailing edge of 5 the

sheet of mepenikd2thasnd eaphedtl hacheaohdi 894 £UHAN Having

received, the recording operation ends and e sheet
th%%kﬁ@@ee—rdeslc‘ﬁﬂe% BbAEEGIr 20 G ! NG RARELELEELEON S T Y
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 leadiﬁg 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 80 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 cof paper 142 in a
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When the anobunt of remaining ink is near zero in any
of the sub tanks 135 and such a state is detected, a
required 10 anmount of ink is supplied fromthe
corresponding ink cartridge 1 to the sub tank 135.
The ink-jet recording apparatus includes the ink
cartridges 1 according tozyhe present invention.
Therefore, when the ink of any of the ink cartridges
1 is used up, it is 15 possible to di sassenble the

- STREGSNAGY 3563L] IR Ak Oc RPEFPHReraCoRHdT dsitage 1dnpy After

the internal ink bag 2 with a new one. Further, it is
copysyiibethe shagyll wii pkpsrably avereddterntined dikstance,
cartridge 1 in placed in the upright position in the
rekoatdting| dadpenrforarid gerathenneke coirth NglithencweRewbeBing
the ink-jet 20 recording apparatus is housed in a rack
en@l s29n8b) 8€1a i giACeHA10BcIAS HipReT HUGAGe10E L
appa?atus mai n ég%y 101150 tﬁ%t t he space a%oée tﬁ% of
p ' ' | I, t Qccupi ed, .t he,
erEPRREEL 19 ot ant Bt Lerundh G Mo R Bhrbnts
description is given, with reference to FIGS 25 19
reRIT30 UI ACATg: OPRESF U PR Es G6S RAPEh P8 BePeT
- 35- inage-forning apparatus, according to a second
l4gnbd e ienitedbontnéhpr BEBAY iREHKIOFraXcd88ding to the
second enbodi ment, ink cartridges, which are ink
cont ai neMhencsheaembwgt i ok wmaimiegsank tslweabuterc in any
having different shapes are attachable to 5 the ink
ofcah¢riugedroadilng padt siod, a Wiade i aRtebke@pnh ai&Qkired
I oadi ng part, of the ink-jet recording apparatus. FIG
amd@nt Sof &t aQ ampbei ekl FHSH ratd R REpHEHRLEO0RSRI Partridge
between the ink

1 to the sub tank 135.

The ink-jet recording apparatus includes the ink
cartridges 1 according to the bresent 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 aéparatus-is housed in a rack or an Object is placed
on the upper surface of the appératus main body 101 so that
the space abdve the apparatus main body 101 is limited or
occupied, the ink cartridgé 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
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cartrldge Ioadlng part 104 of the |nk j et recordlng
apparatus and ink cartridges 201y, 201m 201c, and
201k (also referred 10 to as ink cartridges 201 or
collectively as an ink cartridge 201 when no
di stinction therebetween i s necessary) according to
the second enbodi ment. Fl.Gs 20 is a front view of the
ink cartridge |oading part 104. In this enbodi nent,
_the same_ elenents as those of the first enbodi nent
-ﬁ@mnnedam@amtqss tdreosdinantaes apecorhcerpodiment of
description thereof is omtted. The ink cartridge
tHeo@diesgnpaihvdiddiwf. t Fecamidnat us thai sedadty ekbbdiment,
includes cartridge insertion holes 202y, 202m 202c,

ira @a%@gkdg@é sontiedrerdred it @snéaihetkdgecd et ink of
hol es or collectively as a cartrldge |nsert|on

H@ao's%méogom B0 l'?cgrl‘?'lgstdl L@yt Qﬁ£ %’ ges ‘Hﬁ%fhable to

necessary) for receiving t e 1 nk

201 201 res el eferrln o FI G

e ik S2A6H 87 el nch PRRE DA ‘ﬁh igh {hien tnk container
introduction part aon the apparatus main body side, and

INgeBAt b g‘?ﬁgrﬂ‘%?r‘é‘s &K oRRCPRAFRE SRR LR IS oFilfed1d is

at the 25 bottom part of each cartridge insertion hole

a goagsamt fer | hklusgatdaat thegeelobipmeghiarketh®en the ink
Furt her, guide grooves 204y, 204m 204c, and 204k

ca¢aksdgeeiemdrnbtpanmsL@uldé gheoyﬁs—ﬁ@ﬂ-mﬂcdxaﬂn@Chppakatus
as a guide groove 204 when no distinction

andhenhebeiveeidss 20186e99amy) 2018, f AMdeth 00 hecURREErred
i nternal surfaces and gui de grooves 205y, 205m 205c,

tcaRd 20BK-4 Al sudaf eired L eoﬁeeyw@ V%Qasoga\é]ean%oéa%ndge

collectively as a guide groove 2

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 cartridge insertion holes 202y, 202m,
202¢, 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
eartridges 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

bottomrpart of each cartridge insertion hole 202 of the ink



10

15

20

25 -

di stinction therebetween is necessary) are forned on
the lower internal surfaces of'the cartridge
insertion holes 202y, 202m 10 202c, and 202k,
respectively, at different positions corresponding to
the ink colors of the ink cartridges 201y, 201m
201c, and 201k | oadable iBto the cartridge insertion
hol es 202y, 202m 202c, and 202k, respectively. On the
ot her hand, ribs 206y, 206m 206c, and 206k 15 (al so

cargréfgedleading rpags- 206 .or col lectively as a rib 206
when no distinction therebetween is necessary) and
ri bs 207ygurt2@tm g2Qde, gandved 740418l L04mef eoned &0das04k
ribs 207 or <collectively as a rib 207 when no

(adis8t FaEE T BEd therabefMeRN grsovBECESH A Y )cANRRH YN deds a
to the ink cartridges 201y, 201lm 201c, 20 and 201Kk,
Lasp Lyel e I . it | h t he

o s Ry L Shae T B T R

engageabl e ith).the quide grooves 204y, 204m 204c, .
nebER98RTE 4 e Ll biF e e P oE R Ry T, Snd “guice
207c, @%yZO? are fittahle into (engagéable wth) )
GEPRESY TN grifiTs 2858y, 2D85A05 (Bt Fedra radsko as guide

respectively. The position of the rib 206 -37-

grpevgsi ¥@d tor terd etk izeppl §s opesriide mooves 285 Whes no

anong the ink cartridges 201 dependi ng on the col or
dietitheiomkiloomisitnesdn tihenetassdihg posi thoemedf chhehé i ower

207 relative to the ink supply opening part 25 al so
indethel sswarmng:d e ithke eartridgesihsa0% dependsngo®P, 202m,

the color of the ink contained therein. Between a
2og%gf§ﬁat2b2¥,‘Eégﬂe%%§vé&gPe§é égffﬁyaﬁﬂ %%si%ﬁgﬁg'dge

whi ch versi ons contali ns the sane col or 1 nk but

corresponding to the ink colors of the ink cartridges 201y,

201m, 201lc, and 201k loadable into the cartridge insertion
holes 202y, 202m, 202¢, 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

.neéessary)'are providéd to the ink cartridges 201y, 201lm, 20lc,

and 201k, respectively, at predetermined positions so that the
ribs 206y,'206ﬁ, 206c, and 206k are fittable into {engageable
with) the guide grooves 204y, 204m, 204¢, and 204k,
respectively, and the ribs 207y, 207m, 207c,Aand 207k_are
fittable into_(engageable.with) the‘guide groovés,205y,‘205m,

205c, and 205k, respectively. The position of the rib 206
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have different shapes, the relationship between the

positions of the ribs 206 and 207 and the position of

the correspondi ng 10 hol |l ow needl e 91 of the ink

cartridge loading part 104 is defined, and the ribs

206 and 207 are formed under this defined positiona

rel ationship. A descriptign_is given, with reference

to FIG 21, of this respect. Here, the ink cartridge

201 may be realized 15 by two versions: an ink
redativedyge Qo Atthatunpdyt abasiag pakt by P fffers among the

relatively small capacity, and has a relatively snal
inkhiakhesdg®A 101 shapediandoanthakcebst rdfdghe?2QhB thatained

contains an ink bag 2 of a relatively |arge capacity
thaRdifas fhe rdatdivel vorl ahgerihi skness: B v A hkNink

shape. The ink 20 cartridges 201A and 201B are

*PESHCRRER) PIT Ba st St el B anvsatetres
204 FEEENGHS 197 WG ROURG Pl 60o abtl St PRoLSPRG oA t s

11 and 12 are separable, or in the direction of )

t hi cknes B WeERe 22BLRFRXT bY % iVSHS i80St JENPRG) t AE 3Ry ink

bag 2. -38- Referring to FIG 21, the ribs 206 and
cagzpridgmi 2hl endeigds vene igub decgrabvestiE0 $amed c206r ink but

respectively, of the <cartridge insertion hole 202, of
hathedi fike caitt rardges?20tAcandlat hasshiyf Hdtavelenk thar bosdgtons

202B are forned at the sane 5 positions relative to

oft BRe | AkLS UM YarRPERTNEnRathe 290s 1t d@f ¢@%e 8k rELsSnding
21, the ribs 206 of the ink cartridges 201A and 201B
ho@i 8w  QEL®M: a1 118 tFRMERROSLH PIMAY TRRla OBt bRk s
defined, and the ribs 206 and 207 are formed under this
defined positional relationship.
A description 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 2013 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 foxming the ink bag 2.
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supply openlng part 25 by a dlstance D leemnse t he
ribs 207 of the ink cartridges 201A and 201B are
formed at the same 10 position offset fromthe ink
supply opening part 25 by the distance D. The ink
cartridges 201A and 201B have the same hei ght
(di mensi on al ong the Y-ax and the ink supply
openi ng parts 25 thereof a so have the sane height. At
this point, the ribs 206 and 207 of the ink 15
cartri dg&kef@rrindgi tat BI& he2oltdre ofibisnR06oahe 207, which
contained therein. Further, since the posi tiona
enggbas i onshhp deeigreerest hearihs 206, andp2Q4iaadyt heri fike
supply opening part 25 is defined as descri bed above,

ca&{am@@su?&a% 201eS8HYE @F he POSI 10713 eaébugha&d

defines the relationship between the 20 posi |on
rit n 0S t|on of hol | ow
thgggd+£]kgiea r%ﬂv%%%gé% g% 2o 15] ]gem% Ste éCaEC Fi 4ge°
I nsertion hoIe 202. That js, |n t he case of enploying
n5§ an%P the
the thick ink cartridge 25 201B of a large capacity,
caghedt tHkS r elat ithes ALPSbe? heeh e 1rdocagssiidbens?@iA and
the cartridge insertion hole 202 and its guide
203Boovestbdamd 208 aadetibesiposid icdifsetf firba thbdsi26
and 207 of the large-capacity ink cartridge 201B is .
sugply ngseraihcs powt  26Nb¥| & d2<addie rsnallikeanas] t ¥hé NKibs
cartridge 201A may be 5 fitted into the cartridge
209 n§§rEHé3rlHk°|c%r%Q;2Ld§¥§n2MAta!}?d i p Gkt &bmstQﬁlAtﬂ@ssame

ri bs 206" and 207" whose positional relationship t

pogb€1£ﬁﬂéf?gé%e%% & %ﬁe(igg éﬁ%ﬁ%&*@béﬁ glggrt 25 by the

~distance D. The ink cartridges 201A and 201B have the same

height (dimension along the Y-axis), and the ink supply
opening parts 25 thereof also have the same heiéht.

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 aﬁd 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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supply opening part 25 herein) is defined as shown in
FIG 22. However, if the ribs 206' .and 207' are fornmed
with 10 the positional relationship as shown in FIG
22, the small- capacity ink cartridge 201A may be
fitted into the cartridge insertion hole 202, but the
positions of the ink suppgg_ openi ng part 25 and the
hol | ow needl e 91 are prevented from being aligned. As
a result, the ink cartridge 201A cannot be 15 attached
potdtidesink W todimdgd dysadinagripbon Hile 2Pdr ehdr jteoguide
only the small-capacity ink cartridge 201A with the
grobbss 2064 aidl 2267 andayhbepbsserdred dmitdet RebsCa06 ragge07
insertion hole 202 for the ink cartridge 201 of

ofapRk hﬁér%éﬂ&[pa&l% ahROchPeridife SURAR % sOBRRE AG PR tst?&m
of the ink carfridge 201A nmay be aligned wth t

. h f et

ST AT ol G LS L 492
N t d |t t Kk

e EREE G i g TauuEr LEECHARD PO BOngvEb: At ridie ink
25 Further, if the positional relationship between the

caripidge R0 Fodagndipe728fd #rd Itk stoseyPepehiorabar t
25 differs between the ink cartridges 201 that are

refatienenip ite $heehahdowi mkedp i t(indikhsedndesthabink
- makes it difficult and troublesome for users to align
suppBy réfen 26 pand 267huiéin} hies HegUindd ge0oN6sn 204 BIwl 22,

205 at the time of replacing the ink cartridge 201.

Ther ef or gowkher! el atiye P Yiognahnfeb gt oS rmed with
the positional relationship as shown in FIG. 22, the 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. B&s a result, the ink cartridge 201A cannot be
attached to the ink cartridge loading part 104.

Further, not only the small-capacity ink cartridge

‘ZOIA 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



10

i5

20

25

between the ribs 206 and 207 for positioning and the
ink supply opening part 25 renmains the sane between
the ink 10 cartridges 201A and 201B contai ning the
sane color ink but having different shapes so that
the ink cartridges 201A and 201B can be | oaded into
the sane cartridge inserg%gp hol e 202 of the ink
cartridge loading part 104. That is, the ink
cartridge 201 has the sane positional relationship

- ripet denanthe2Qb arido$h206nAEnduRRYy tepayeinve srta25 differs

positioning part and the ink supplying opening part
be2bebor theippllyidartrmikigbe 2he apparatdlsii fmigenkody side and
as. another ink container (ink cartridge) that
inkoBhBhASt § her i RieRkekab Mk Ritkedas: &y ididifenentnghape,
and 1s | oadable into the sane i mage-formng

: ach Lndjyi l_.4 tr 201
e G A e G LA R T
defines the osSi ti | relationship between the ink
Tuade: PRaREe S A R0 Ahktan RO dRHEEEnpnoRP otk
needl e 91) of the ink cartridge |oading part 104. 25
cafhfsddgceddi ng to the second embodi ment, by form ng
41- ribs so that the relationship between the ribs and
an ink dihsplefospenthy pakativehaosisionhé rekationship
i ntroduction part of an ink cartridge |oading part,
beteaan nshd heilsam®ebahder0? i ik waviticdges G8H the ink
contai ning the same color ink, a required one 5 of the

suFﬁKy Capdr i @nre¢ansbecahli dschad tothediikepathti dg9g

oadi ng part with ease even if the ink cartridges are

pa?%{:}&é@éﬂZdl@ SBAP8018NESnE IR ES & 0Re 8L L § ¥k At

having different shapes 30 thét the ink cartridges 201A and
201B can be loaded into the saﬁe 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 thé ink

supplying opening part 25 for supplying ink to the apparatus

main body side as another ink container (ink cartridge) that

contains the same color ink but has a different shape, and is
ioadable into the same image-forming apparatus.

In each individual ink cartridge 201, the ribs 206
and 207 serve as a posifioning part that defines 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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- loggipg, PR Hgel ih GsSh6ePnd

cartridges and wi dens the range of choices of ink

cartridges. That is,- in the above-described case,

with respect 10 to the ink cartridge 201 for

contai ning a predeterm ned color ink, each of the

smal | -capacity version (ink cartridge) 201A and the

| arge-capacity. version gqu cartridge) 201B is

attachable to the correspondlng cartridge insertion

hol e 202 irrespective of its ink capacity. 15 In this
ri@whedi fbat, thaereldisi2GhigntbeR@@enr ehé oritesl arah anhénk

i nk cartrldge 201, and the guide grooves 204 and 205
suppdggbpgnihe pals, Aatand,28he LBEPEStIN@IMLIEH Qart of an

formed in the ink cartrldge | oadi ng part 104 on the

1@@@@@&9@&1&@9@ pHr4e. refdaVB¥etpnet Hgnd '6&%%% ang

may bée forned on the i nk 20 cartrldge I ng part
he f
C%*%*%ﬁ@g. FOE SHIEREOYRE SO 87 il g2l eB09me
h d 204 d t I
OB, TR Jpch%f‘”e fevsﬁté‘&m “Fordiencs corEredse

23 through 25, of a hou5|n% fixing structure of an ink
§heli ik g et mislasss erebed.
above -42- according to a third enbodi nent of the
digfesent imveimpeon. THIG imRBoives athexqpaddd lheyspéctihke
view of an ink cartridge 301 according to the third
caenbbdyeendndfwidemspresepbngavent diedicdd Gf 2 Sa2tridges.
sectional view of part of the ink cartridge 301. 5
FIG 25 ithat per, S@ﬁCEhé!eaIYd)@é\Ldgséﬂ%aédq%a%értﬁigﬂergsq}ect

in an assenbled state. In this enbodi ment e sane

'. toeltﬁgegl?e”e dtfl%% 20h RS aBRVerdassrd Red LIRodL IENLS 1 .

are r

ink, each of the small—capac1ty 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 ribs 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 the 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-



10

15

20

25

the same nunerals, and a description thereof is

omtted. Referring to FIG 23, the ink cartridge 301

which 10 is an ink container, includes the ink bag 2,

which is an ink containing part, and a housing 303

for housing the ink bag 2. The housing 303 is forned

of a first housing part._g%l.and a second housing

part 312 that are separable fromeach other. As the

above-described ink cartridge 1 according to the first
acterdihodieeat thihd éerdusdimer803fithhebpresentdiofentiee. FIG.

separable parts (first, second, and third housing
23past an. expl ddic pRIedicrERt, vibe 6fr&t iand seeeRdge 301

housing parts 311 and 312 are separable in the
ac@bk8ehé Of ofnd NirokRessnoafimbhe &F ee%@gﬁfé‘éénﬁs i3%ention.

formng the ink bag 2 housed in the 20 housi ng 38% %or

|l o e, X: axi:S. | . ) C ' .t this.
PPt e a8 hrath BE WY ik o taiger 201
ne,.of the first and second_housing parts 311 and 312

FIEE 675 1hel SCEPT 10Re VPSP NORR| HY (st 2485, 501 1 an

Accordingly, the condition of the ink bag 2 set in
asprBLieE sttdcusi Ag phie smbodimentyr Ghestsamee elementhomm

in FIG 8 of the first enbodi nent) can -43- be checked
theasi ¢f . tién abwweotdescrivbad, embedinenttshareasefetred to by

enploying an ink bag using flexible filns, if the ink
thbagams nunicegral,edndwat Beachopsi g, tiyrddTe iBousi Bged S

dividable in a direction 5 perpendi cular to the

- directi ome@t ri-hhgknsssr®f éﬁﬁiﬁkﬁﬁ?mlﬁar£f£8§e 361i§ﬁdch

difficult to do a last-m nute check of the sét 1In

15029 1k [ dNR29:h3188Ls T thd LAPHAS'Y, Nghidh $61L0M )
containing part, and a housing 303 for housing the ink bag 2.
The housing 303 is formed of a first housiﬁg 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 housing
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 paft 311). Accordingly, the-:

. condition of the ink-bag'Z set in the first housing part 311,

for instance, (as shown in FIG. 8 of the first embodiment) can
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Therefore, even if the set ink bag deforns into a

shape different fromwhat is intended, it is

difficult to find it 10 out. However, the first and

second housing parts 311 and 312, which are separable

as descri bed above, are structured so that the

peripheral edges of the fi gst and second housi ng

parts 311 and 312 cone |n contact with each other

around the 15 ink bag 2 when the first and second
behobschgd paad¢isty811 and 312 are joined. That is, the

| ength of the joined part of the first and second

housi ng paf tthe3btnardhaddd, i Svdrelidf ittRl Yakengs &f i@ging an
the assenbly of the first and second hou5|ng par?

in@Nadlds g IhC NS 291703 18 Likeln, i pa J Yaklq
rigirdity I'f the peri pheral "edges o
.SecC ousi n 311 and 312 a ut, to ther and
s 3B Rl hiaa A e 08
dIS gyan e of reduced rlgldlty, however,
PERBERTHGRT3 G thce FaREERLPR ofd bt rgknasiss & tP@r fherible

this also re uires special facilities as well as a
filmp gelanpurtifgiicpg tt faedot Aubaseduiinitey dheckedfictte set
mass- productivity. -44- Accordingly, like the
ingbb¥e- Hesdrd hexdk bak dcarsetdpe d aindilt@dih@loBikbetion.
first enbodinment, the first and second housing parts

Thatdreng, IhZarne fast ge@dm@gﬁdﬂaieﬁimfsoq&lt@manéﬁape
~usi ng screw menbers 308 as fasteni ng nenbers.

' ensu t f econ
dlﬁgﬁg%%% %%??gﬁ%flagngﬁg?%@@%réh$|it toge?ﬁ% EB @1nd it

Encrease rigidity. Further, it is possible to
i sassenbl e the first and second housing parts 311

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 relatively long
sb thét-the assembly of the first and secondrhousing 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 reﬁsed.  Further, this

also requires special facilities as well as a large amount of

time, thus resulting in reduced mass-productivity.



10

15

20

25

and 312. Referring to FIGS. 23 and 24, boss parts 321la

10 through 321d into which the screw nenbers 308 are
screwed are fornmed at four points in the sane

direction on the first housing part 311. Recesses

322a through 322d into which heads 308a of the screw
menbers 308 are fitted arg4f0rned in the second

housi ng part 312 at pointfs corresponding to the boss

15 parts 321a through 321d of the first housing part

311. A tArouglinkdle foket bie saisewe-rnkeindd8ihk cartridge
formed at the bottom of each of the recesses 322a

1 W eugh 3826 #Afe a1tk cadbhikidae, basones Jrarger skBond
capacity, the housing of the i nk” cartridge and an ink

ho@%g_nﬁeﬁgrﬁg niﬂ r}:{rﬂg 31%0 @r %}as@gﬁ'&?dtc; l‘félrn a?:l ur points

beco arger In Size. ere ore e case o

screw ng u di vi necessary to )
w3 ioenetie et 58 58 125EePtho et nie @ FRdulc, it
thls case, if the dlrectlon of scremnng di ffers _anong
L5 fESUupBHntRAt i &iitstaaBer 8arPRE thARITghIRGTES, 331 ang 312
operation of 25 screw ng becones longer in tinme. -45-
arehéieedr eogethathdd dkcegreei d§eidDly . t Hubdes, patt §s
321a through 321d are forned on the first housing part
po3tibléento tdiesaasabdfe Ehe £283t sand hadcdie hetikewg parts 311
menbers 308 are tightened in the sane direction. As a

‘anesubt, a plurality of 5 screwi ng operations can be

performed in a single direction. This increases the

oper abi | if Q%136 BW Pgs ansh &l 3P HBKeS (Lt 8?‘ @gydéfa

check whether thére is any screw ['eft “unti ene

through 321d into which the screw members 308 are screwed 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 housing 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-containing

part) housed therein al;o becdme larger in size. Therefore,
ih the case of screwing up a dividable housing, it is
hécessary.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 untightenéd, or the operation.of

 screwing becomes longer in time.
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Further, in the case of fixing the separate housing
parts 311 and 312 together using the screw nenbers
308, if the 10 heads 308a of the screw nenbers 308
project fromthe housing part 311 or 312, the space
for housing the ink cartridge 301 is increased in
volune. Particularly, thegsgnk cartridges 301 are
commonly arranged side by side as in the
above-descri bed inmage-form ng apparatus. Therefore,
an i ncr ed$erEhRorfe Vol e U5 gRntkddgpadbls ofhe boss parts
containing the ink cartridge 301 (or an increase in

321l hetramlof32lde agpe ibngedf on hishe dritnsitdgeusnsgr paon 311 (in
hol e 202 of the ink cartridge |oading part 104) causes

thancasO R aes.i 23 heostrer ofhd heceit ie@ible®Bg808 05 °& NQ
apparatus. Therefore, according to the ink cartridge

tigfdenddiein 29 @GRSSESradRRud N qugh, 322d1knt g %%Mﬁ of

[

eads 308a of the screws 308 are fitted are

. Sec i.n Thi re ts_the heads
e it e R T e
t hesurface of .the second. housin art 312. )
Tl oI Ry PhRo PR Eohbl HRG (iegesdar FyoRraliese it
25 the volune of the space for containing the ink
cagark? ithpekaohethsr theranis mredsesinleht apbbohienas
opening of the cartridge insertion hole 202) in the
i nk cart Fudgbetr path ntheparasel @4) fixThgsthe heeparate housing
cartridge 301 and the inmage-form ng apparatus

parontFniaig Gar begeeldcadsiny sihge screhUnbiBers ifodhef the

boss parts 32l1a through 321d for screw tightening are
heddOVIERI o tPOSLELFORSnbmtEFd qomgmwjtept Ehéni e BathAng
i S

t he normal shape of the ink bag ost .
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
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Therefore, when a large anount of ink is left in the
ink bag 2, a failure in ink ejection or undesired ink
dri pping due to an 10 increase in the interna
pressure nmay be caused. On the other hand while the
amount of remmining ink decreases, the ink bag 2 is
prevented from |l osing shggg_appropriately; t hus
forcing a large amount of "ink to be left unused in
the ink bag 2. Therefore, according to the ink
(ocaptr idgeed§d ,in rthelbrendef tlhe prmyeintg tdfe the cartridge
above- descri bed problem fromoccurring, the boss
inkaktsos2deld rEghnd2td fiak S&Frem dd-gnlcemiifg a8t 104).
provi ded at positions that do not interfere wth the

ThBBACENE Of nk NS NGB0l NEnBathE - i Y d S t
reduce tﬁé inage-fg%ning %O appégg#ﬁs iﬁmgkge?b?ﬁga B
[ 0 ts of. the_ ink cartridge are
Cobg%gégg é%%ggxg%%ﬁ%ﬁgﬁ degie&s" Therefore, the ink
cartridge. can have _a handl e part provided at only a
linited positidm a8 BNpareStRaFtion 3§t1ﬁaghrﬂag?h%5%kfor
cartridge to or detaching the ink cartridge fromthe
SCHpPaFdgEe It AFedProzidedr &t deesiktipns dotkefepkng with
cartridge that is dividable in the -47- direction of
thehicknesg of ithee norewilbkkape | o Bocomdi hgat @ tthelost.
present invention, the handle part is likely to be
Thprevbeed iien the Hi@jcghaeineodrofing fst1éPg PArthofidiheag 2,
ink cartridge in which part the separable parts of
a EBS1NRUSING Al dilkethBK. op GRELLSAAE i@{;@,dfr'ibpﬁﬂ t&f@a& an
other. In this case, a force is factitiously gpp e
in SgséhEnHﬂﬁa9?&%&EQQGFEQS§§E%%$%269§ %%%%Ehegh the other

ccordingly, it i s antrcirpate atorce'nore

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 321a 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 intégrated to a higher degree. Therefore, the
ink cartridge can héve 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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than expected is exerted. Therefore, m salignnent due.
to deformation occurs in the neighborhood of the
fitting part, 10 which is not preferable in terns of
operation. Accordingly, in the ink cartridge 301, the
boss part 321b is provided inside a handle part 310
(equal to the projecting49§rt 42 of FIG 2) so that
the first and second housing parts 311 and 312 are
fastened together near the 15 handl e part 301, thereby
diirectéasi nf thiclstasngtthtbe fhexilbke Tilmy idger8@tg BAs the
descri bed above, conpared with a fastening nethod,
pradehtasnweheidrg, tHe hhasiienpagt Sis UCIkEIS, UY B RroGia¥d in
requires no special facilities, ensures secure

theA8Ee8hPIrn & o2Q Hagt8ngehbhent of sty W rtridge in
(recyclability). On the ofher hand, 1ts fastening

h e t.ed nyen t ot Nk
R R L e
Particularly, the disassenbljng of _the .ink cartridge .
Caf5y TAIGE TS RATIGR (H 65CHr PRFEy kG Ehes AFoe is

bag unintentionally. 25 If this causes ink Ieakage,
fachetéongly prldied ahenf §het hak - agrtgigitadisnatitoshed or
its environnent. Further, there i-s another problemin
dethehethe Mestghimgflythéti Ak gaticipljsdrebhaie asfortedmore
greatly by the screws visible from outside.

thAGCekpéseby i f%e:sfewd.i NnTheGefdbe, inliddle gritkn® due to
- cartridge 301, a decal 331 is applied on the outer

de¥BEhatfoRfocdiie secend HEYSHPOrMESd 410 a3$+kAg part,
conceal at |east one of the screw nenbers 308. %he

whqgﬁaksséétiﬁ%éfﬁgéﬁf%aghetg¥m§ of operation.

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 faétened together near the
handle part 301, thereby increasing the stréngth 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 thé other hand,
its fastening method cén be expected by anyone, so that the
ink cartridge is likely to be disassembled easilyf
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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| abel . Instead of or together with the decal 331 or a

| abel, a nenber such as a cap may be enpl oyed to

conceal the head 10 308a of the screw nenber 308. In

t he above-descri bed enbodi nents, the ink-jet

recordi ng apparatus is a serial-type (shuttle-type)

i nk-jet recording apparqﬁgg where a carriage perforns

scanni ng. The present invention, however, is also

applicable to a line-type 15 ink-jet recording
catpariatt$ohavi nita driviecanyeatheadurtheaddiidon 0 amdther

ink-jet printer, the ink-jet recording apparatus
pragdendi Agthet tHige RIS JNveRt EAR ESrets@ye 3R} ARS8 1ed

to a facsimle nmachine, a copier, and a nmulti-

grcdRSYi 89 SRS Induding bhefnetions of a

printer; a 20 facsimle nachine, a copier. The
present ipventj.on.is not limted t specifically
disclose&ﬂgﬁﬁgiﬁﬁéﬁfsésaﬁ oVﬁr%%t#ﬁ%sqghdln The' $8k
nodi.fications my he made w thout departing fromthe
Casri'faﬁxgg%f%fhea ot 33lndEnEPBAiegdsonhghe rad@n surface of

application is based on Japanese -49- priority

- thgppereati beiss Ny 20023384988asf Lpedonrediecintieass, one of

- 2002, and No. 2003-387507 filed on Novermber 18, 2003,
thehecrewt hebaontH.s dhewdiechlaBal his ebypliateeiler ated
by reference. -50- CLAIMS 1. An ink container

ladbtachabbecd e RcAABY ek Be@Nwi BK €ROtEALN JPadiNg label,
part of an image-form ng apparatus,

a member such as a cap may be employed to conceal the head

308a of the screw member 308;

In the above—deséribed 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.inventiona |

The present application is based on Japanese



conprising : a positioning part defining a positiona

relati onship between the ink container and an ink

introduction part provided to the ink container

| oadi ng part, wherein said positioning part is arib

engageable with "a groove provided to the ink

container |oading part. 2,.The ink contai ner as

claimed in claim1, mherelg said positioning part is a

groove engageable with a rib provided to the ink
priomtaynappl Dezedi ingnspaict.. 28027495, chilical rer Dagember 6,

clainmed in claiml1l, wherein said positioning part is

20PRPVEEEINE! ZOEPSETISON £§0EH ESHANKHbd0 1®, C@lo@"s Othe
i nk contained in the i nk container. 4 The i nk

en€2RLALORE RS WAWIBAN rel ARy 1HDBMRLRPRY LhelEbnce.
rel ationship between said positloning part an
supply opening part for supplying ink to the
i mage-form ng apparatus is equal to that of another
ink container, the other ink container containing ink
of a color equal to that of ink contained in the ink -
contai ner, and having a shape different fromthat of
the ink container. 5. The ink container as clainmed in
claim1, wherein a positional relationship between
said positioning part and an ink supply opening part
for supplying ink to the imge -51- form ng apparat us
remai ns constant irrespective of a shape of the ink
contai ner. 6. An inmage-form ng apparatus, conprising:



an ink contai ner |oading part to which an ink
container is replaceably attachable, wherein said ink
cont ai ner | oading part conprises a positioning part
for loading ink containers that contain ink of a
single color and have different shapes. 7. The

i mge-form ng apparatus as clained in claim 6,
wherein an ink container as set forth inclaim1lis
attachable to said ink contaiger |oading part. 8. An
i nk container attachable replaceably to an ink
contai ner | oading part of an image-form ng apparatus,
conpri sing: positioning nmeans defining a positiona
rel ati onship between the iRkRESRtai ner and ink

i ntroduction neans provided to the ink container

| oadi ng part, wherein said positioning part is arib
engageablle Amﬁihkapgwtﬁﬁnﬁmwaﬂnaﬂhﬁhhﬁ Hh@lbnbably to an

1§Qrgéﬁ neénga%gn%aggrt %F n 1H?§g %O 1n aﬁfara us,

apparatu conprisicn nk cont ai ner par
cémpmhdicty an i nk  cont ai ner |s repl aceabl y attachable,
wherein said i,nk cqontainer |l oading part conprises

posi i onihG HEAHEHEE PEA AGT T AR ORRF ToT ©oFHat
r&Ddtt DdEHiRK be@fve@nSithgl engokontandehayed did f 8fienNtnt roduction
shapes.
partr£rovided to the ink container leoading part,
wherein said positioning part is a rib engageable with

a groove provided to the ink container loading part.

2. The ink centainer as claimed in claim 1,
wherein said positioning part is a groove engageable with a rib

provided to the ink container loading part.

3. The ink container as c¢laimed in claim 1,
wherein said positioning part is provided at a position

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

4, The ink container as claimed in claim 1,
wherein a positional relationship between said positioning
part and an ink supply opening part for supplying ink to the
image-forming apparatus is equal to that of another ink
container, the other ink container containing ink of a color
equal tc that of ink contained in the ink container, and having

a shape different from that of the ink container.

5. The ink container as claimed in claim 1,
wherein a positional relationship between said positioning part

and an ink supply opening part for supplying ink to the image-
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forming apparatus remains constant irrespective of a shape of

the ink container.

6. An image-forming apparatus, comprising:

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

wherein said ink c¢ontainer loading part comprises a
positioning part for lcocading ink containers that centain ink of

a single color and have different shapes.

7. The image-forming apparatus as c¢laimed in claim
6, wherein an ink contalner as set forth in claim 1 is

attachable To saild ink container loading part.

8. 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,

wherein said positioning part is a rib engageable

with a grcove provided to the ink container loading part.

9. An image-forming apparatus, comprising:

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

wherein said ink ¢ontainer loading part comprilses
positioning means for loading ink containers that contain ink

of a single color and have different shapes.



