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_1- DESCRI PTI ON | 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, anink bag, an ink-jet recording apparatus,
10 an ink container, and aq_imge-form ng apparatus.
BACKGROUND ART An ink-jet printer is a well-known one
of image- form ng apparatuses (or image-recording
appar at uses) such as 15PBPERERIEON f acsinil e nachi nes,
and copiers. The ink-jet printer perforns recordi ng on
a recordi ng nedium such as paper (recording paper) by
ejecting ink thereonto froma recording head. The

recor di ng TMedCARTRSDOR} HOUB N THERBEDA! - INKEBAG, INK-JET
recording nediumrefers to a nmedi umon which an i mge

Rﬁéoﬁﬁnﬁ@rmfmﬁheImce@mﬁqﬁ@d AAID MGQL%RIQ?%@”
overhead projector) sheet or instance. The
AEP%%A prlnter can record a high-definition inmage at
eed with reduced noise at |ow running cost.
Further, the-ink-jet printer enjoys another advantage
of easiness in recording a color 25 inmage using
multiple color inks. _2  An ink cartridge having a

THOWNTGRL fIEddY of a rigid

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.

BACKGROUND ART

An ink-jet printer is a well-known one of image-
forming apparatuses {or image—recdrding 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 may also be an OHP (overhead

projector) sheet, for instance. The ink-jet printer can

- record a high-definition image at high speed with reduced
- noise at low running cost. Further, the ink-jet printer
~enjoys another advantage of easiness in recording a color

image using multiple color inks.
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rectangul ar shell and an ink reservoir filled with ink

in the housing as disclosed in United States Patent

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

having a flexible bag-like 5 ink reservoir wth an ink
outlet and a chassis (housing) wth an opening

t hrough which the ink resesvoir is insertable into

and extractable fromthe chassis as disclosed in

United States Patent No. 5,860,363 (Prior Art 2) are

wel | knowdnagnknkachridgedesvirat acesing formed mfhg rigid
parts enployed in the 10 conventional ink-jet

‘reetandigr appAnatusiean Fhic rdseheyis aiatikar with ink in the

conventional ink cartridge. The ink cartridge of FIG
hdub e udle sy lidiledC Rt 8h0EEY Paltes FXELRNKBL NENYgd Mgy
a cylindrical case 502 housing the ink containing

n i d. 03._cquer.i t 5.
BB e G r L ABRCORF HEr RS e 80 Te T s Tike
.contai ning part 501 iis.integrated with a holdjng ,
BT B0 oL i PEn LAk S8t bt &q ﬁdﬁhééﬁlﬁn&hﬂgﬂfmg with
opening 505 for filling the ink containing part 501
ap PRERHKO drieroacky Mhaghi Eae ik reassplojropeningesoskerinto
supplying ink are provided. The 20 hol di ng nenber 504

- ahd pxistrrtditeo firee thki ndasshd ansH sb0dssd ithh@tited States

proj ections 504a of the hol di ng nenber 504 engage
pebgaganents mdes$6502ari o neek on the walh sHefAces ofnk
the cylindrical case 502. As-a result, the holding
BEPEIga04Ha hirkedn@ndofiel iy [hecoy khpdbical s £ask
B T R R s s S e

menber 503 1I's e openi ng

cSBvéﬁ%ﬁéﬁQﬂ M &L%%% %gégrégg% aﬁ%aratuses.

FIG. 1 shows another conventional ink cartridge.
The ink cartridge of FIG. 1 includes an ink containing part
501 containing ink, a cylindrical case 502 housing the ink
containing part 501, and a lid member 503 covering the front
side (opening) of the cylindrical case 502. The ink

containing part.SOl is integrated with a holding member 504 to

. which a sealed cylindrical ink filling opening 505 for filling

the ink'COntaining part 501 with ink and a cylindrical ink

supply opening 506 for supplying ink are provided. The

holding member 504 is pushed into the cylindrical case 502 so
that projections 504a of the holding member 504 engage
engagement ﬁoleS'SOZa 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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Recent ink-jet recording apparatuses tend to consune
nore ink as higher image quality is achieved.
Therefore, in 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 conventiona
type of ink-jet recording apparatus in which
cartri dgeRezreatninkt-gdt onecordiarg isggparaeqeesestend to consume
frequent replacenent of cartridges. Accordingly, ink
moakt Ehdges menehaerne Langetyi s déhidwe. anderbrbhe, in
ink cartridges should be disposed of directly after
e e \Q- r g 0 -
the réé%{n? ﬁrﬁpﬁeec ‘i%%%ﬁuéﬁe é@ﬂisaf%gdéésq & di:36hos8d Lok is

rior IS a nuge waste resources.

Therefore, it _i.s necessary that.ink cartridges, be
rRIREEL VeI S FHAT e SOTREO Y kRS (TGS PPy DPoapEebl sub
si mply houses, an 15 ink reservoir in a chassis so ]
teR&t TEEB @ Miaiedayly GRrtridar nRer T thitdeapgparatus main
extractable fromthe chassis. According to this .

bedit i glinas i oh bamawseer, coheenpkonals i ofr émirnst
unstabl e, thus preventing a stable supply of ink. In
reberdise apdaratser tinnght bl caktchddad dge mpuatéheonsd n
body of an 20 apparatus fromits upper side so that

chheibhjk Eé’cﬁdirﬂéi:gQfﬂe%guehﬁaﬁfﬁlé&%rﬁéﬁﬂ"'%@Eﬁ%ﬁ:@&!ﬁléeg\i th

the ink supply opening of the ink cartridge facing

do“““ard1pk%%rgﬁggg§2?{%giéaff&fﬁ&gg hgégdbeég?gcig%ger in

extent_in t he ( | MBVQY, I'n t he pase
SR04 Ne.car b dde b L1 LA Bt oL ety
a%%ggrhggeaésihe 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 reserveoir in a chassis so that the ink reservoir is
insertable into and extractable from the chassis. According
to this configuraticn, however, the ink reservoir remains
unstable, thus preventing a stable supply of ink. In the case
of inserting the ink cartridge into the main body of an
apparatus from its upper side so that the ink cartridge is
loaded into 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
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-4- |oaded with its ink supply opening facing in a
sideward (horizontal) direction (hereinafter, this
configuration is referred to as a front | oading
configuration), the ink reservoir is inclined in the
chassis. Accordingly, it is 5 inpossible to enploy the
front | oadi ng conflguratlog Wi th such an ink
cartridge. Further, in the'case of the ink cartridge
of FIG 1, the holdlng menber 504 hol ding the ink
1©adEdiwih@ Peg tirB0buppdy bpebinguSiteEichg o aosideward

~extracted fromthe cylindrical case 502 10 through its

(apenkogtdhatdiecuilst qakirai hyrestialtHik SoagibArbbeon is
hol di ng nmenber 504. Therefore, the ink cartridge is

raseepbhed, & ad'ﬁ%%%eﬁ*ega%ean“ o ra%a%m\b' lthéyknk

Further, in the case of po Into
ojr tabi.l it nalntal [ .
PSRRI s S B hrie o Fﬁsn?%%mc%as %COfglgain dﬁttjhse
other hand, if the ink reservoir is placed in th

ippgssikleoe smploy ithEoSEPBF el?%ﬁé}ge(ﬂ@ntfﬁéuéaﬁa‘i”ﬂlwh such
of the 1ink bag 501 while pouring ink into the ink
apesbkver¥triklga-her, the ink-jet recording apparatuses

have been w dely used for business purposes because

of their ifmtéasndn 20e praxsess niespesdcafbei®foref, FIG. 1,
it is required to reduce -costs per print, which has

tBeeRoI &ahd ZRGnIRY ishar ﬁ@i&ﬂ%tﬂﬁe Cﬁﬂ@taohxalaﬁngnpé% 501 has

cartridge. However, users O print out a relatively

| [ t
tgggﬁt %y 4 e%ﬁﬁicﬁrb§E§aéEQd PHSn GRS WB 1 R4S TBA case 502

through its opening that i1s substantially equal in size to the
holding member 504. Therefore, the ink cartridge is assembled
or disassembled with poor operability. Further, in the case
of pouring ink into the ink reserveoir, 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 quantity of ink

cannot use up ink in the ink cartridge of a large capacity
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25 cannot use up ink in the ink cartridge of a |large

capacity 5 before a recommended expiration date of
the ink. As a result, the ink may deteriorate over
time to cause ejection instability. Further, the unit
purchase price of ink cartridges rises, so that an
ink cartridge generally cog1ng 5 wth the purchase of
an apparatus al so becones expensive, thus placing a
burden on users. Moreover, in order to inprove the
redogrbhabetomyerdal cdipdassenhl dbid el tWie dmki.nkAs a result,
cartridge, to nmake it possible to check the condition
toke dnRki nkybagtedivkdte ke theeftontaudl lBadicagn
configuration enployabl e, a dividable housing may be

ﬁ@@@gg@%{;or Bt HEC CRhLr LHYE. ph Ak &ﬁﬁ%eogf_ ink. ty

enpl oyi ng- a divi dabl e hou5|ng homeve the rig

u c URE OF T .
ﬁ%ﬁ%}é%%a%% Aol B 118 QR B Ser B RN

i nvention to prOV|de an ink cartridge in
4%? F ?h%u%ﬂﬁV¥3‘H%§@rPBEBIEF§%d%%ﬁiéﬁ%%mﬁﬁeexPenSlver thus

elimnated. A nore specific object of the present

Pla¢dRgi anbrederp®r aissrdvi de an ink cartridge that can

hold an ink containing part in the front |oading

confi gur atMargovaerhousi ngdéortd hengmokre chet asdgehbladility and
i nk bag that can be held stably in and extracted

deaskb¥mbIgm 1hey UsNNEnef chheridde cald Magtlge itNpbbEible to
front |oading configuration, and an ink-jet recording
cABBRM 8h¥Scondition of 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.

DISCLOSURE OF THE INVENTION

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

A more specific objéct of the present invention is
to provide an ink cartridge that can hold én ink containing
part in the front loading configuraﬁion, a housing fbr the ink
cartridge, an ink bag that can be held stably in and egtracted
easlly from the housing of the ink cartridge in the front
loading configuration, and an ink-jet recording apparatus

employing the ink cartridge.
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25 enploying the ink cartridge. -6- Another nore
specific object of the present invention is to provide
an ink container for a single color |oadable into an
i mage-form ng apparatus irrespective of its shape, an
I mage-form ng apparatus to which this ink container 5
is attachable, an ink container having a dividable
housing with increased rigidity, and an inage-formng
apparatus to which this ink container is attachable.
One or noEemothetrhmoadoyweciiectcdhjett b€ phesgrdsent

i nvention are achieved by an ink cartridge including:
iBPehtkon L GNEARIAE BAT {nk NEdrudiing:va el di Bﬂngfé‘)f@dlor

with an ink supply opening part and a sealed in
Lo . . . Yot . | : .
1RRIAE10 QRS0 RALL: (B-hLAF col0n0 hOCCUORD0, 2 of v
t ai ni ny to . a. ond_housi whas tline is .
SHRRF oGS T aTOS TP P nE BT LT HES 1% S RGuS P, LafcCtatner
,third 15 housing fitted to a side of an assenbly of
1ehetiachablghd ans dagnBORBREI MG T HAE ®hiddNidpbke | pRusing

- supplied, wherein the first, second, and third

wholusimepeanesl adgenbbabl endneh dissmsdeonbliabl epparatus to
According to the above-described ink cartridge, the

wROcH itlsts isBceretaandrt b rak trotisiblgs are assenbl abl e
and di sassenbl abl-e. Accordingly, it is easy to

repl ace theeo Bk m6ROtSH NI R ofecPE HPrEndfpddient
above objects of the present
invention are achieved by an ink cartridge including: an ink
containing part including a holding member with an ink supply
opening part and a sealed ink filling opening part; a first
housing including a holding part holding the holding member of

the ink containing part; a second housing whose outline is

analogous to an ocutline 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 thiﬁd housings are assemblable and
disassemblable.

According to the above-described ink cartridge, the
first, second, and third housings are aésemblable 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
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i nvention are al so achieved by an ink cartridge

housing for 25 containing an ink containing part,
including: a first housing 7_ including a holding

part hol di ng a hol di ng nenber provided to the ink
contai.ning part; a second housing whose outline is

anal ogous to an outline of+sthe first housing, and a
third housing fitted to a side of an assenbly of the
first and 5 second housings fromwhich side ink is
lagppried, a vitrkding et hioddingsachm]irghderverdprovided to
housi ngs are assenbl abl e and di sassenbl abl e.
tAeconkli ogntainirey gaove- desetohddhoukieamtidségeutline is
housi ng, the first, second, and third housings are
afs3egbhabt® arland ndi sassBEDE abi€. hAGLAHDi Ralya thits
easy to replace the ink containing part. Further, it

[ S} u he i i ni rt-.W.Lh
nERSRASPER Ao SR SIATEE 2 2 GOTRLP 10 B EaPE Tana
stabl.y. One or nore of the.above opjects.af the

S B0 RoTS R, ACTONTdFE SL08 Wohi ' PRy Jaf- | AReBRlp the
sealing ink therein, the ink bag being housed in a
LREEET ngeetndm anck thdrer nageineneare messaypliekdeuandg: a
bag-1i ke part formed of a nmenber including an
dabaabemipiaakdnate film and a hol di ng menber

i ncludi ng an i nk supply opening part and a seal ed ink
filling 2Gcopeding parthe Wisswi-tiddigibald bag enpageie
and is held by an engagenent and hol di ng part
hBLOYAEEd RO £ d)0uscBAAOf ahACh ik HRIHiNo4I8ret B8semblable
housi ng being an ink cartridge according to the

and disassemblable. Accordingly, it is easy to replace the
ink confaining part. Eurther, it is possible to house the ink
containing part with stability. Therefore,.it'is possiblé to
supply ink stably.

One -or more of the above objects of the present

invention are also 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 f£illing
opening part, wherein the ink bag engages and is held by an
engagement and holding part provided to the housing of the ink
cartridge, the housing being an ink cartridge according to the
present invention.

The above-described ink bag can be housed stably in

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

| ast-m nute check of the _g- holding state of the ink

bag can be done before assenbling the first, second,

and third housings. One or nore of the above objects

of the present invention are also achieved by an

i nk-j et recording apparatus 5 into which an ink
cartridge containing an ink containing part 1is
hbodiap| stdtreomia theontksbde therlmofdonshéedomet hesemikling the
cartridge is an ink cartridge according to the present

i RYENT 5OFndiC CeIdithd rionbhigi agoye- descri bed i nk-j et
recording 10 apparatus, an ink cartridge according to
the presegind ByeAbaNot ! Snd adeA 'o%ggctcgeof et 4 ikent
appar at us Mﬁth the front | oadi ng nflgurat|on

.Accor di ossihle to re onI the in
BIEALARR AR v SPRRREET Ry o (PTRIEY 23tedtOF, dretos
|t |s also possi bl e to supply ink stably. 15 One, or

1R6P e"intCh 1 alt%‘vé:a&ﬁjré@g@ %@’n*fﬁé“ﬁl'ge%ntlnkl RoBhivHRg part
are al so achi eved by an i nk contai ner attachabl e
1peppadaiabt yEnom an firaktcohdai Preredfadivigrsant the amk -

I mage- form ng apparatus, including a positioning part
cdetridion s odink eaakrieyationsidingebwebs phesémk

contai ner and an ink 20 introduction part provided to
ihbentdn contai ner | oading part. The above-descri bed

I nk container includes a

According to the above¥described ink-jet recording
apparatus, an ink cartridge according to the present invention
is loaded into the recording apparatus with the front loading
configuration. Accordingly, it is possible to replace only
the ink bag when the ink of the ink cartridge is used up, and
it is also possible to supply ink stably.

One or more of the above objects of the present
invention are also achieved by an ink container attachable
replaceably to an ink container loading part of an image-
forming apparatus, including a positioning part defiriing a

positional relationship between the ink container and an ink

~introduction part provided to the ink container loading part.

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

part provided to the ink container |oading part.
Therefore, a plurality of 25 versions of the ink

contai ner containing the sane color ink -9- but having
different shapes are attackhable to an inmage-form ng
apparatus. One or nore of the above objects of the
present invention are also achieved by an

butraheviny it eqepdr shapes 5ré net talihedp lan tionknc dmé@enByrming -
| oadi ng part to which an ink container is replaceably
apphastabl e, wherein the ink container |oading part

i ncludes a positioning part for |oading ink

cont ai ner pchat: feRLabA tHK Mo $iekescokofnans-davg

di fferent shapes. 10 The above-descri bed i mage-form ng

: S L1l Qi ri_for .ng_ink
OB Ao e o, BRSO B9 B Sl s e
.haye different shapes. Therefore, ink contajners,
188%‘6‘3%?1‘3@ i GPRE2LNREI SO Rt &V iFRGChI #1 eF L
shapes are attachable to the inmage-form ng apparatus.
cengtoReebri i lerephéyapbiachy kot shereihe theesehtcontainer
i nvention are al so achieved by an ink container,

lpadingi pryrta.inadiwdedabl pobbusemind hstrthdosedcadinmkiiag
containing ink, wherein at |east one screw nenber is

conphOyedkd s @chastianing ofehhemdie keeprt B84 have
di vi dabl e housing in an assenbled state. 20 The

_d§§9¥§ég@§£ﬁﬁggg i nk cont ai ner enpl oys at | east

The above-described image-forming apparatus has a
positioning part for loading ink containers that contain ink
of a single color and have different shapes. Therefore, irk
containers containing ink of a single cclor and having
different shapes are attachable to the image-forming 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 one screw member is employable as a fastening
member to keep the dividable housing in an assembled state.

The above-described ink container employs at least
one screw member as a fastening member to keep the.dividable
housing in an assembled state. Accordingly, the ink
coﬁtaining part (ink bag) of the ink container can be replaced

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

so that ink can be supplied stably. Further, the rigidity of
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one screw nenber as a fastening nenber to keep the

di vidabl e housing in an assenbl ed state. Accordingly,
the ink containing part (ink bag) of the ink

contai ner can be replaced easily. Further, the ink
contai ning part can be housed stably 25 so that ink
can be supplied stably. Further, the rigidity of -10-
t he housing can be increased. One or nore of the above
objects of the present invention are further achieved
thye Apbusimgecdorbd ngicappaedt us, i ncluding an ink
contai ner |loading part to which an ink 5 container is

repl aceablohaatdragbabl 65 YhEr Sbdvd e etk sCORt Bhd8fresent
i ncl udes a dividabl e housing that houses an ink bag

. i Qi N [ [=TRe | eas cr, I
T B el o e b BP%n PR RE SRHRIRE Shod farus,
.di vi dabl e_ housi ng i.n.an_assenbled state. .10, Accordi ng

P R et S B i s Y LabaPuen L1k

stabl e ink supply is _perfornmable. BRI EF DESCRI PTI ON OF
CPRE2PRAY NeT R Ifseabeat achaaten edraned nadhgniBljesonfainer
the 15 present invention will becone nore apparent
incéndedea fdl Vil hdusanbethaesurugsts @m whénbagadontraining
~conjunction with the acconpanying draw ngs, in which:
ibkG whersimmteX@aadednpesspent mattbon e @hpdoyable as a
conventional ink cartridge; 20 FIG 2 is a perspective

PYis@¥h Ohg AflehBle G tdeb@J€he 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 cartridge
according to a first embodiment of the present invention;

FIG. 3 1is a perspective view of the ink cartridge

~ from which a third housing part is detached according to the

first embodiment of the present invention;

FIG. 4'is a cross—sectional‘front view of the ink
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according to a first enbodi nent of the present
invention; FIG 3 is a perspective view of the ink
cartridge fromwhich a third housing part is detached
according to the first enbodi nent of the present
i'nvention; 25 FIG 4 is a cross-sectional front view
of the ink -11- cartridge_ggcording to the first
enbodi ment of the present invention; FIG 5Ais a
side view of an ink bag included in the ink
ceaitri-fageacFdiEings tios thehbi rom eilewdiglenthefi hkebpyesent
5 illustrating a state of the ink bag filled wth ink,
iRventhén;i s a sectional view of an alum num | am nate
filmformng a main body of the ink bag, and FIG 5D

is a sectipmal suiew of si@d d1ds %ﬂorahyla@eﬁéagupamdé&f in the
the ink bag according to the first enbodi néent of

BB S P E i .%m%@%r
GBETR! T 2 e, prese, RNSH 9P, Tl so

.cartridge according to the first enbodi nent of the 15

 ipr asenetionehtdisy: of en sliminumlgmipiads §ilphEorning a

housi ng part engagi ng and hol ding the ink bag
madoobdingef cchendnki bsty, enthodiGerfiD dfs theeptéseal view of
invention; FIG 9 is a perspective view of a first
mannat$appxy opening part of the ink bag according to the
first embodiment of'fhe present invention;

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

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

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

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

present invention;

FIG. 10 is a perspective view of a second variation

- of the ink cartridge according to the first embodiment of the

present invention;

FIG. 11 is a perspective view of a third variation
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20 the ink cértridge according to the first enbodi nent

of the present invention; FIG 10 is a perspective
view of a second variation of the ink cartridge
according to the first enbodi nent of the present
invention; 25 FIG 11 is a perspective view of a third
variation -12- of the ink_gartridge according to the
first enbodi nent of the présent invention, FIG 12 is
a side view of the third variation of the ink

cdarttiei dygk- Cartiidgsstacabirngnghto commetirsin eafocchimennkob the
cartridge to an apparatus main body, according to the
drieseht enbegtimnt of the present invention;, FIG 13 is
a front viewof the third variation of the ink

cartridge @geongdi Rg EOSF§§ %%éﬁto@qﬁQgE%EQH_Qgriggion of the

present invention; 10 F IS a perspective view of

o, f . i atj i.n artridge accarding.t

P SREERHABELEY Db B o sy B ThR b

15 is a perspective front view of an ink-jet ,
CPELSEEP R Gt AR rBRAFE NS TR ARC e REFBIHINSg tRpphraf tiEst
15 according to the first enbodi ment of the present
emppdatenh; of AihG PrEsestaipeespeeti ve front view of the

i nk-jet recording apparatus in which a front cover of
an i nk carBEld.ddgé ikoadingnpariew ioptredhacdovdihgtion of
the first enbodi ment of

the ink cartridge according to the first embodiment 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 i1s an image-forming apparatus
éccording to the first embodiment of fhe 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 2 mechanism part‘of the ink-jet recofding apparatus
aécording to the first embodiment of the present invention;

FIG. 18 is a plan view of part of the mechanism part

of FIG. 17 according to the first enbodiment of the present

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

i nk-jet recording apparatus according to the first
enbodi nent of the present invention; FIG 18 is a plan
view of part of the mechanismpart of FIG 17
according to the first enbedi nent of the present 25
invention; -13- FIG 19 is a diiagramfor illustrating
the relationship between the ink cartridge | oading

part of tHEG.i Ak- fiet ar dcegdimgtep parlatstsasndgi ke
cartridges according to a second enbodi nent of the
relleseohshiwanttiviren Thiel @nk20atksradds drdadiinewpat-tt BE the
ink cartridge |oading part according to the second

iamhedi meatoRliddadyes8nk ahAVeRki Ot Fldges?hckdr@ing to a

-~ diagramfor illustrating ink cartridges of differen

' t iy t of th 10
SRPBREPRECEIALNG J iC o3 BRane PaPaRLTER 0 e
illustrati a_positional re]ationship.between |nk .

cartridgeéﬂ%% ggfﬂérén r@ﬂ%p@%“éﬁgpghegép rFaﬁErlébe loading

insertion hole according to the second enbodi nent of

PERE PFE’EMNT Mirerfhicosecendrempodinent Af &k pgegent

perspective view of an ink cartridge according to a
inkentiembodi nent of the present invention;

FIG. 21 is a diagraﬁ.for illustrating ink cartridges
of different shapes according to the second embodiment of the
present invention;

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

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

FIG. 24 is a sectlonal view of part of the iﬁk
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.
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FIG 24 is a sectional view of part of the ink
cartridge according to the third enbodi nent of the
present 20 invention; and FIG 25 is a perspective
view of the ink cartridge in an assenbled state
according to the third enbodi nent of the - present

i nvention. -14- BEST MODE_FPR CARRYI NG QUT THE

I NVENTI ON A description is given, with reference to
the acconpanyi ng draw ngs, of enbodi nents of the
BEESESHMODE | FYR MARRY.INGFDGI 2HESTHVENTEPect i ve view of an
ink cartridge 1, 5 which is an ink container,

accor di ng A @lexchiipsiofnDodyient, efitht Rerpresedito the
invention. Referring to FIG 2, the ink cartridge 1

akBehHEE91 28 ARk DR 2.0 Ve dliReAls| DK Eﬂgtgk L% invention.
part, and ~“a housing 3 for housing the ink bag 2. The
housi ng 3 d.ncl ude a first haqusin art 11 second

housi ng pdrCr12 1308 REEIRIS S Hacu RS By ind A e 1,
ELrgt_and second hoysing parts 11 and 12, forma
YRGEI 7Y Fartnk IR TEroeEct SCEREIIAT SR ax2 1EPge8MBpiimRnt of
i nk bag (ink containing part) 2. That is, the housing

thej pregent dgwanttion:heRpfesringdas ddénd 2holibengnparastridge
11 and 12 housing the ink containing part 2 along a
lpliantugas adnl elnid ®als 2t hehtleh ets i aon dink whinehinhkgisart, and
supplied (an ink supply direction). FIG 3 is a

aPRbERESRE | Yeron ewhefinhhenknkneasdd izge The HbQBENKI Shincludes
the third housing part 13 is detached. FIG 4 is a

a first housing part 11, a second housing part 12, and a third

housing part 13. The first and second housing parts 11 and 12
form a housing part that protects the X: and X; sides of the

ink bag (ink containing part) 2. That is, the housing 3 is

'divided into the first and second housing parts 11 and 12

housing the ink containing part 2 along a plane parallel to
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 1s a side view of the first hoﬁsing'part 11. FIG. 7 is a

‘side view of the second housing part 12.

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

(rectangular in this embodiment) outline and a holding member
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cross-sectional front view of the ink cartridge 1.

FI GS. 5A 20 through 5D are diagrans for illustrating

the ink bag 2. FIG 6 is a side view of the first

housing part 11. FIG 7 is a side view of the second
housi ng part 12. Referring to FIGS. 5A and 5B, the ink
bag 2 includes a bag-likejpart 21 having a

substantial ly quadrilatera} 25 (rectangular in this

enbodi nent) outline and a hol di ng nenber -15- 22 to
2Zhitehwhiheh blte [bake ket patti 81fixetiixethe Hag- bagel ple tpart
21 is formed of an alum numlam nate film and has

2fl exi bolméy.of Hie dlakdhog Membest22rils made hak reskibility.
The outline of the bag-like part 21 on the X2 (X1)

Tﬁledﬁoﬂ_élr‘i@tmérﬂﬁ@ﬂ e 4Q Ra8elSEIAOM L, Bl Wl?ﬁe of the
substantially circular or substantlally el liptic.

BT HRE BRR ?ﬁz%"k e geéga“ﬁ%‘ie pa?%%%é?' ¢

efPutvle e b Ry B st aﬁé‘ﬁﬁla Lt PidGilam o Lohs soptially

an alumnumfilm30c, a dry |lam nation 30d, and a PA
c30éptiie cesBhie 413 dh kenPRDPE2 BObS 420t HEWWirRAFEG haee a

- The bag-like part 21 may al so enpl oy an al um num
spaniﬁaceomtline(mh ahet Ker (/) rectdeare. As shown in FIGS.
5A and 5B, the two alumnumlamnate filnms 30 have
‘their respeet bwg-pekepheral 211%mgdess aheMinbyum laminate
hatching in FIG 5A) welded to each other and to the

flﬂ%ldBﬂgoﬁPéTbﬁé’ye%z 3QuRBute Pgn&%i R ét%tc‘?cl"ﬁgbégdﬂf ke
shape, thereby formng the ke part .

lamination 30b, an aluminum film 30c, a dry lamination 30d,

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

- The bag-like part 21 may also employ an aluminum laminate film

- of another structure. As shown in FIGS. 5A and 5B, the two

aluminum laminate films 30 have their respective peripheral

edges (shown by hatching in FIG. 5A) welded to each other and

“to the holding member 22 so as to be formed into a bag-like

shape, thereby forming the bag-like part 21.

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

least an aluminum laminate film.
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The bag-li ke part 21 dispenses wth an internal frane
body conventionally enployed to maintain its shape,
and 20 has flexibility as a whole. Accordingly, the
amount of ink to be left over in the bag-like part 21
is substantially reduced. Further, the material of a
nmenber formng the bag-like part 21 is not limted to
an alumnumlanminate film I't is preferable, however,
to make the bag-like part 21 of a menber including at
25 | east dihaalhadidiom membant 22 fid mntegGatEdewhioh da ng
menber 22 is integrated with a cylindrical opening
cilakdtbi bhi ngp@pant nahkp&nt 128q useehi®) dadt pBoute for
bag-li ke part 21 with ink. A through hole is forned

f'ﬂiih.ﬁs the sydindid gértomnwsh paLt. 2% tm%ugﬁkh%e is

'l Ag openi hg par i'ncludes a sealing p

[ a mddle parti the

f?@ﬁrgﬁn%n%%@%{?ge TR 5B QB S 2l T Phrth e
he t her eof . Further referring to FIG 5D, th

fﬁg dPAGORRMRG BEFT 23 ARSOUSRE cgr3ndd d PRTE 24 “that is
cylindrical_ opening (ink supply 10 opening) part 25
frsmedubpl HeHglnmie Micdrilenppaeiemeohadd ik fpaiinglopening
an ink-jet recording apparatus. A through hole 25a is
photned tossebel tihe dyltemrdail cahropgnimg epahkr2bf. A cap
menber 27 hol ding an el astic body 26 such as rubber

i nsi de i s pivthleed teréhei @pdOfride spNktAHPRO Va OREMMber 22
part 25. A hollow 15 supply needle (hoIIow needl e

S8sthe g ld BABCH Shhapach, dibeahichuhR! b0
opening) part 25 for supplying ink from inside the bag-like
part 21 to an ink-jet recording apparatus. A through hole 25a
is formed inside the cylindrical opening part 25. A cap’
member 27 holding an elastic body 26 such as rubber inside is
fitted to the.end of the ink supply opening part 25. A hollow
supply needle (hollow needle), which is an ink introduction
part,.is stuck into the elastic body 26 from the main body
side of the recording apparatus so as to allow ink to be
suppiied to the main body side of the recording apparatus with
the sealed state of the bag-like part 21 béing maintained.
Referring to FIG; 5A, the ink suppl& opening part 25

is provided substantially in the center of the ink bag 2 in

the vertical (Z1 or Z,) directicn. Accordingly, in the case of

‘using the ink cartridge 1 in the upright position (shown in

FIG. 2), ink flows smoothly in the bag-like part 21 of the ink

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

be supplied to the main body side of the recording
apparatus with the sealed state of the bag-1ike part

21 being maintained. 20 Referring to FIG 5A, the ink
supply opening part 25 is provided substantially in

the center of the ink bag in the vertical (Z1 or

Z2) direction. Accordingly,’in the case of using the
ink cartridge 1 in the upright position (shown in

ikl & pdgitidik difews Swomt thy dcantidre teagnl eke pdran 2inlofbag
the ink 25 bag 2 conpared with the case where an ink
aQUEh&in i $n FYi ded - A44-ai ReguPOSIitd QAnobEsSehshitam ﬁﬁb& ink
center to an end of an ink bag as shown in FIG 1

it e~ensyr [ he bag- I|ke

1% Eﬁé;ﬂiéq sllsku gggt |2§I ?5 %g%g tlaalilyt F%reh ?Ré hol di ng
nenber 22 nt eg at d wth 5 engag rojectio S

28 and 29 EJHF bﬁﬁagjé E&gﬁsgg‘s aﬁa %‘lzf

4 and 6), respectlvel¥ of the first housing part 11.
epgRBeRed e rRERIE Tt OPFe BnRodagf £q Imigagsr pegaggment claws 51
joining the two flexible films 30, the housing 3 of
ahteb2 nkFIGHD. carnd dge tespetiudesl it heff ithet fandt sevasihg
housi ngs 11 and 12 that are separable in the direction
pattthickness of the flexible films 30 form ng the ink
bag 2 that is an ink ~containing part. Referring to

FIGS. 2 apd 8, rbher-hvd ded did %hkaﬁg é5tﬁ§§ofk¢rmed by
housi ng parts 11 and 12 substanti al Iy anal ogous to

38§39ng the two flexible fllms 30, the housing 3 of the ink

cartridge 1 includes the first and second hou51ngs 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 andr3, 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 a2 lower part of the front (Y¥Y;} side of the combined first
and seccnd housing parts 11 and 12. As a result, the first
through third housing parts 11 through 13 are assembled iﬁto
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

1_fa¢e the ink supply opening part 25 suppiying ink to the main
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ot her are conbined, and the third housing part 13 is
fitted into a |lower part of the front (Y2) side of
the conbined first and second housing parts 11 and
12. As aresult, the first through third housing
parts 11 through 13 are assenbled into 20 the housi ng
3 of a substantially rectangular parallelepiped
shape. As is described bel ow, when the housing 3 is
assenbl ed, a recess 41 and a projecting part (a
begiydbé phet yedxrdirg fappaedton. t hEhe eagcds¥l 4 Isiadd bhe
‘the housing 3, and an opening 53 is forned on the
pricdett(X3) psitdel Dfardch&chnesdi Bg BedP BEnddrs 2btkacenthe
i nk supply opening part 25 supplying ink to the main
hok81nB09Ye i 16 i 8RLAHAHAPRET i KSca 8 doRCES$o4dr
and the projecting part 43 are fornmed to help fingers
.1 he. . housj ily i t ' t i nk
BERER e PP e 385 X EPRE 1A IR RO SE Fhem
t he in body of the 5 recording apparatus. Referring
TE6CE EPgG?pQ%EQQQ%Sn housi ng part 11 has a
substantially rectangul ar outline on the X2 (X1) side.
A hal f réﬁ%’@rﬁlﬂ, ta RaFf fr dikztiingtphousing part 11 has a
cutout 43A, and guide parts 44 and 45 are forned
substgniiaylw tdrttamgifliarsbut0iheusi nchepdt (1) eidet.s A half
peri phery. The half recess 41A is substantially half
rebebbediBres halle pHigebalihgppereci2ng Pafittoud2A3h$ and
substantially half of the projecting part 42. The
ihau | i t t ceang i AKes
gf@lilzalae, bafBé 46 DPvdgdet golped B PORGS leh%tﬂ thikeirst

ling apparatus can enter to into the In
h%%%iﬁghﬁéfk 11 on its periphery. The half recess 41A is
substantially half of the recess 41. The half projecting part
42A is substantially half of the projecting part 42. The
cutout 43A is provided to form a space that an ink filling
apparatus can enter to fill ink into the ink bag 2 held
between the first and second housing parts 11 and 12. The
guide parts 44 and 45 are used to load the ink cartridge 1
into the main body of the recording apparatus and the ink
filling apparatus.

Further, engagement parts éGa, 46b, and 46cC td

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

engages and is fastened to and held by the first housing part
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15 between the first and second housing parts 11 and

12. The qguide parts 44 and 45 are used to |oad the

ink cartridge 1 into the nmain body of the recording
apparatus and the ink filling apparatus. Further,
engagenent parts 46a, 46b, and 46¢c to 20 engage
engagenent claws 66a, 66b,.qygnd 66¢c (FIG 7),
respectively, of the seconé housi ng part 12 are forned
on the inner wall face of the first housing part 11

1dv enpdebhe opbrrs-daseeibefl. erapgement psiws dai agdpaf tshat
47 and 48 that determne a position at which the
ehghdengndemberf22 evfedt he thk bagsderzhtepgadestaodsi 38 and
fastened to and held by the first housing part -19-

23}, raBfethEvabpy errdeser hbedi 85 0AaRIENt2 Claaws pBdvalEl %% the
that engage and are fastened to the engagenent

_ CoT . vel A | di o
B R B e B e SR E RS A8 par it PoThe PoPRioning
first housin ar 1. The positianin arts,.47 and

P ER ! HO Ay e SRE5B G i 5 o A2 Fofi an
engagenent and hol ding part that engages and_holds the
SREFEFRYT b dioloBngr PRRE FRRT neRpage @ dhspldgnthe holding

approximately quarter-circle arc part 53A for formng
mgaperof? thie WEedinkgb68 s forned on the front 10 (VY2)

. side of the first housing part 11. The front side

refers to murdtéadi ngnsagderoKindtelgas@aetekoadidle the: part
ink cartridge 1 into the main body of the recording

58RPES AL HSrmiklptpdrS othenei Bkekid 499 koirhickO8hethe front
into the nmain body of the recording

(Y2) side of the first housing part 11. The front side refers
to a leading side in the case éf loading the ink cértridge 1
into the main body of the recordiné apparatus. That is, the
ink cartridge 1 is lcaded into the main body of the recording
apparatus with the Y; side facing the main body of the
recording apparatus.

Further, an engagement recess 59 to engage an
gngagemént 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 oﬁtline substantially analogous to that of the first
housing part 11. A half recess 41B, a half projecting part

42B, a cutout 43B, and an identification part 64 are formed on

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

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

59 to engage an engagenent 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 firspphousing part 11. 20 Next,
referring to FIG 7, the second housi ng part 12 has

an outline substantially analogous to that of the
PricisEtingusd by 474t tisl subAtpariatby dwsl 4 1, thehairbjecting
projecting part 42B, a cutout 43B, and an
padendRf i cBhe cruipart 46828 dseptovided orv fidren péki pbecy Ofito
the second housing part 12. The half recess 25 41B is

w&d@ﬁtﬂﬁélﬂﬁiYEiﬁlﬂhgoﬁpbagaE§§e§§n4énté@“%ch%ﬁﬁl 28% into the
projecting part 42Bis substantlally hal f of the

:pEOjegt t.4

eSS ”%b%% ?%tm”%n B ATERE P Sl%sl‘égﬁﬁar?arts 11
n.en I Nk |nto t he nk ba 2 hel d bet

apﬁ 1?i‘rs h%. &aﬁéﬁglﬂarhaé% %%%f fg oF of

|dent|f|cat|on part 64 represents the col or of |nk

Pkl ELhYiedethiiBadag 8f ofhehe e antirdgeel l- The

engagenent cl aws 66a, 66b, and 66¢c to engage and be

caught by Rhge e@ggagmﬁe‘ntcbws $66a,66bandnfédooy engage and

respectively, of the first housing part 11 are forned

b&0chogkgriay | thanidrizaljancaecpadt Hotmd N gpar tnd24e8, i ts

inner wall face at three corners. Further, fitting

rBaptst 6fe Bd 58 thlaza\fllagtgﬁ&@yﬁ@g I Whi chot he-hghdi ng

menber 22 of the ink
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 réfers to a
1eading side in the case of loading the ink cartridge 1 into
the main body of the recording apparatus.

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

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

fitted into the cutouts 43A and 43B formed on the front (Y,)
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2is fitted are fornmed on the inner wall face of the
second housing part 12. 15 Further, an approxi mately
quarter-circle arc part 53B for form ng the opening
53 is formed on the front (Y2) side of the second

housi ng part 12. The front side refers to a |eading
side in the case of Ioadingllhe ink cartridge 1 into

- the main body of the recording apparatus. 20 Furt her,

an engagenent recess 69 to engage an engagenent claw
sigeobit tlee tdimdnedusingtpantd dScobhadsénghpadts 11 and 12.
housing part 13 is fitted into the first and second
Theusikogt $iadd snall bandefdriredptovasieth timkt Beppkgoside
housi ng part 12. Referring to FIG 3, the third
b%%%ﬁlfs@girp}@ris L3pa 1ed5bl %ﬁzl)e%ém Bddie FUERBL Bed3As A

ornmed on the front ( -21- side of the conbined

'aé#éggbn%%dfbf‘o%oc?% '}%gﬁitngiﬁéréﬁ%lie %q.lsl:!"l_é'g 35@9 BOM

ere
ink is supplied to.the main body of the recordin
CapbadISe 1 oG O LFFORPUST B TS HE HOGIPRGS LB t he
.ink 5 cartridge 1. The third housing part 13 incl udes
epHageRRfagemdf /¢l and 72 BadeTrRds &geagpeent recesses
engagenent recesses 59 and 69 of the first and second
S5RBoasdng? paf tthel Fiamd a8d seespddidusdng. pRutshel, amdh 12,
approximately half-circle arc part 53C for form ng
rekBpeOPERE NG, S53rurshpioVihfedpb ot e tidiiy thal@-BoUsi ®Garc part
part 13. Referring to FIG 8, in the case of
588SE8P! F Qi the opening 53 is provided to the third

erred to as an | supp SlI ecause

housing part 13.

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

Thereafter, the second housing part.12 is
superimposed on the first housing part 11, and the first and
second housing parts 11 and 12 are pressed against each other
from their respective external sides. Asra result, the

engagement claws 66a through 66c of the second housing part 12
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ink cartridge 1 having the above-descri bed

configuration, the holding nenber 22 of the ink bag 2
is pressed against the positioning nenbers 47 and 48

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

t he engagenent claws 51 ang-,52 of the first housing
part 11 engage and hol d the engagenent projections 28
and 29, respectively, of the holding nenber 22 of the
einglkgBagnd 2ar<drslal banthy, enbagémdnti mepatendéa 2Rrough 46c,
engages and is held by 20 the first housing part 11.
rtzeeealtely, tde ttecdidshoususngpasdril21l.s Thus, the
superinposed on the first housing part 11, and the
afs'séﬁibl?ngf @?@%@@%ﬁﬁnge@@ﬁashéﬂs%%_p]a%t@ 81P5E§SES shown

agai nst each other fromtheir resp i've external

.S . . , the 25 engagenent claws 66a
léhggﬁgh§2%§ % (% second housing part 12 -22- engage

and are hel d by the engagenent parts 46a.through, 46c,
respectiv§¢V¥“oFStﬁB°Vﬁr B hbrsi gtgﬁrF%i{Q hfigeing part 13
.assenbly of the first and second housing parts 11 and
1p2f4REA 1Rk ARG agspablyr AEdthe fiat, aasl skeandi housing
FIG 3, the third housing part 13 is fitted into the
pagsenblyamd the fAsr st rasdlsecome dransjargntpalboss 11l aadd 72
12. As a result, the engagenent claws 71 and 72 of
ofhehththdrdausigiggopati-t133co8a9e: the: engagenent recesses 59
recesses 59 and 69 of the first and second housing

aRar ks 4& and ﬁi%stlgnﬁglé%%%&?’lgédsin@Lﬂ:%vrttsh%li BKd 12,

cartridge 1 shown in
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 third housing

part 13 lightly engages the first and second housing parts 11
and 12 through the engagement claws 71 and 72 and the

engagement recesses 59 and 69. Further, the first and second

"housing parts 11 and 12 lightly engage through the engagement

parté 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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assenbl ed. In the case of extracting the ink bag 2
fromthe ink cartridge 1 and replenishing the ink
cartridge 1 with a new ink bag 2, the above-descri bed
process is performed in the 15 reverse order. That is,
first, the third housing part 13 is detached fromthe
assenbly of the first and cond housing parts 11 and
12. Then, the first and setond housing parts 11 and
12 are disassenbled. At this point, the third housing
fpast 48d| sgidnd/ hengdgesphesf it sandrid® secomed kasiilng
parts 11 20 and 12 through the engagenent claws 71 and
didaaBembhed. engagenent recesses 59 and 69. Further,
the first and second housing parts 11 and 12 lightly

criese { OUOR,LheaEpRCBRYTics SALEE 158.41510 97 nay be

and t he engagenent cl aws ef ore,

the thir oUuSii art .13 can,pbe easily.detached. 25 .
SRR b 11 L ST RS TR pet £581 A 01500sHes
the -23- first and_second housing parts_ 11 and 12 can
PEEtedd] | {5 TRRSAISEHY E8USER- t HiQWvevale, thse CORga§enpnet the
claws 71 and 72 may be danmmged if the ink cartridge 1
epphgenert ¢laws hilr dndodgi mgy Sopaghed@d by séppavedéyaching
reused. However, the condition of the engagenent
thkavnsivd lesuwkifdy maytbe3checkethdyf stgmlanddetachidngousing
the third housing part 13 fromthe first and second

phedsi N9 aarts 11%(33:6@(113@31?99915 dglok tht @RGagimbihe claws
engagenent claws 71 and 72 is found to be damaged,

7&h§n&n%20fgtfédﬁa3t% Bgndgﬁaged, the ink cartridge 1 can be

disposed of at that point, thus making it possible to reduce
the number of operation processes. During initial filling or
refilling of the ink bag 2 with ink, the ink bag 2 is held by
the first housing pért 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 maintaiﬁing'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 parté 11 and 12. Further, the first
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10 di sposed of at that point, thus making it possible

to.reduce the nunber of operation processes. During
initial filling 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 thg condition of 15 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

thheughkthigedy Iwusiinge pamtat &l nilgpudie linkrieagsgemnlable and

stabl e condition. Furthernore, a | ast-m nute check of

di bes hatisi 415l st atfwagf ishethénkibag Phreahbenhdeaenbes pig
assenbling the housing 3. 20 Thus, the housing 3 of

'phbﬁs'ﬂf aafdddrdae %ahnﬁéug§§emﬁi58fldﬁg q@%uﬁbﬁglﬂéri, and

that fixes the hol di ng nenber of he 1 nk

CPUIPIRG Tk, b SRR B A g i

hgitifp Al DS oAl B e 3§ fabtecent of

and 12. Further the first -24- through third housing
thariak 1O IHIIGN Parhr &- asheren el e thedholding member 22 of

di sassenbl abl e. That is, the first through third
theushhgorgarins ngl paint ol ghs 1183 cdirbyb e has Sembk ednd ng@cdrie

housi ng 3, and the housing 3 can be disassenbled into

séperdid sloddingughrthi 10 Sndous] NEBywarus dlviBieygind3.
This facilitates replacenent of the ink containing

hBa&ing 3 NDIrRRVer El&ﬂ@ Dol&i ngy '?d't{?{ %%kogu %i‘g %f[%actlon,
contal ni ng part I's held by the first an §
tRERRA A JIOEY WePRhkSodd ANk Thear LS ALY AL None
loading configuration. This enables ink to be supplied stably.
The engagement parts 46a through 46c of the first
housing part 11 and the engagement claws 66a through 66c of
the second housing part 12 may be interchanged. Further, the

engagement recesses 59 and 69 of the first and second housing

parts 11 and 12 and the éngagement claws 71 and 72 of the

'third housing part 13 may be interchanged. That is, the

engagement parts 46a through 46c may be provided to the second

~housing part 12, and the engagement claws 66a.through 66Cc may

be provided to the first housing part 11. The engagement
recesses 59 and 69 may be provided to the third housing part
13, and the engagement claws 71 and 72 may be provided to the

first and second housing parts 11 and 12, respectively.

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

the upright'or vertical position in the front loading
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housing 3 along a plane parallel to the ink supply
direction, 10 the position of the ink bag 2 is
stabilized even in the front |oading configuration.
This enables ink to be supplied stably. The
engagenent parts 46a through 46¢c of the first housing
part 11 and the engagenent aws 66a through 66c¢c of
t he second housing part 12 %ay be i nterchanged.

Further, the 15 engagenent recesses 59 and 69 of the
cbnfiyuaatisecortbweomsi, nghpathk ddrtanidigk? lardyt be held in
engagenent claws 71 and 72 of the third housing part
thd MYt ber i i hangadsidhalni She thHonengagepgnt parts
46a t hrough 46¢c may be provided to the second™ housi ng

g@% 12-t 899 the engagenent claws 66a through 66c may

g prOV|ded to the first housing part 11. The

engagenmne reces es 59.and 69 nm vided to
third ho 2520e 500 P Mo dhet st gt to FIGS.
and 72 ma be rOV|ded to the first and second i
InEOEPHED phit 4 1 Vadri@tionsy eSpklee i ok yrantaidger 1 ppcording
this enbodinent, the ink cartridge 1 is held in 25
tohshapfighit meadﬁman¢abfpbhetprmsenttﬂnyehmann | oadi ng
-25- configuration. However, the ink cartridge 1 may

be hel d iFigd.he fikak perspéefite pAsk bBnai Nitde F40Mtion of
| oading configuration. Next, a description is given,

Wbt Bnkefer d 9 Fl @8coraifg tEE‘%HEWf&%st0%a¥§5t§6ﬁ0ﬂ§

of the ink cartridge 1 accordlng to the first

ARSI BEESAR! UIUELAN QL 37 B apoticn
on each of the external X; 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 housing part.l3 is prevented from falling
off even when the ink cartridge 1 is frequently loaded and
unloaded.

FIG. 10 is a perspective view of a second variation

of the ink cartridge 1. According to the second variation,

" the first and second housing parts 11 and 12 are fastened and

fixed to each other by screw members 82 (only one of which is

shown in FIG. 10). This prevents the spontaneous

. disassembling of the housing 3 even when the ink cartridge 1

is frequently loaded and unloaded.

FIG. 11 is a perspective view of a third variation
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the ink cartridge 1. According to the first variation,
a |abel 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 engage ﬁg% claws 71 and 72 of the
third housing part 13 wit he engagenent recesses 59
and 69 of the first and second housing parts 11 and
of2thdsimk Iartedulge, 1t heAtbbrdhimpusi nhepaht rd3vasiation,
prevented fromfalling off even when the ink

cbhfs dggn bils dopequentbynd@adedand ;i Adrl gadedechld housing
10 is a perspective view of a second variation of the

P%EES?ﬁt AE% secgégeﬁg{u’%%%%ﬂ%es%% AR5ty il
PEEhI 5 o S Rt saep e by BepBCened brovided to

Brevents t he spontaneous dlsassenbllng of the housing
theevrth alhdia Hak BRPRAYt PPeRNA PAE: RhequERrher oaaiegitout
and unl oaded. 25 FIG 11 is a perspective view of a
7Phis dfaamadcatimonhe26hiond hdnesimk meantt liddpeside Ackerihilng
to the third variation, cutouts 49A and 49B are
stpp D@ opeh itrfee pfalrﬂ:SQSaBﬁ Sie§ otk s i2n@ndpakt 8hd legflGhember
12, respectively, beside the ink supply opening part
[ g and/ t
28 PETHERL i SPRORBTER Sl i ST OpaniigEbart o8

Furt her, cutout .79 is forned in.the.third hou
part 13 b%gl er?ﬁulthk n the case of redu01ng gh %:

hf%kness
of the ink cartridge 1 along the X-axis in FIG. 11, a needle
guard provided around a needle is prevented from coming in

contact with the first, second, or third housing part 11, 12,

or 13 when the needle is inserted into the ink supply cpening

'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 91 is
provided a:ound the needle 91 on the main body side of the
recording apparatus. When the thickness of the ink cartridge
1 is reduced, the opening 53 alone cannot provide an opening
that the needle guard 92 can enter. Accordingly, the cutouts

49A, 49B, and 79 are formed in the first through third housing
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suppl y openi ng parf 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 fromcpmng in contact with the
first, second, or third housing part 11, 12, or 13
when the needie is inserted into the ink suppl y
papeni hy thyeuan s 3; r srePhet Hee Y bady poisdéionstdefining the
recordi ng apparatus. 15 That is, as shown in FIG 12,
paripteste &l the o'paﬁem;eﬁl?:ikbﬂésidehe:l'ienlin&up'pbylpméﬁﬁglg part
part 25 of the ink cartridge 1 fromthe main body

25i 82 ©e tiix HREORILAL/BPPERAIAED reRbkhab7t PBovied to the
supply opening part 25 is connected to the ink supply

B ettt SERLy Pty PG P gaa@?ﬁ%f%“sadﬁ ghown

i s case, to pro ect

.91 ] ovi.ded ar.ound t edle 91 o he nmain bo
8BS ot me s BeBraP g e A < MRERS: Fe ek

of the ink cartridge 1 is reduced, the opening
CRRERE CHIhGORSPET HetArRpet rige thastt hbr%@m@:gwar d

92 can enter. Accordingly, the cutouts 25 49A, 49B,
hansii it e sf ddnsdrpngh he3 i rBtatt Hisough fhi pds$idelss rg

-27- parts 11 through 13, respectively, at positions
rel@fdaimg tha ckpesspberyhofidihe-zopendgg 53 beside the

i nk supply opening part 25 of the ink bag 2 and/or

the cap ”@“f@er1371Qr£\é:5&%q;etd%1%@ev1§ﬁd09f tflﬁr‘t‘?lkvarlatlon
supply opening -part 2 As a result, as shown I n

oguéﬁmjé%k183%t@§885619ua£6%é¥%15% %Blgﬂgdfggrgﬁtéérlatlon,

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 4%A and 49B, it is
possible to 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 the 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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comng into contact wwth any of the first through

third housing 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 49§8and 49B are fornmed in the
first and second housing parts 11 and 12,

respectively, beside the ink supply opening part 25
dikotrhe shéwheg £ endigurthéonapf nembdeteiAnipmopheedof othe
the end of the ink supply opening part 25. Thus, 15

igepeBdi pgcORIihe RYsirkitass ofttheigutHW @1%%@@{:} é@Bpart
it Ts possible to omt forn1ng the cutout 79 in the

Cﬁfkﬁgr Hﬁéﬂ@bﬂ&ﬂhﬁié@ F@@ a description is given,

erence to rough 18, of an ink-jet

recordi ng aratus,that an 20

appar at us THfpIGYi 5t RECPF I&%ﬁﬂ%ﬁ%&%ﬁlﬁ 186 0h8% =

the first enbodlnent of the present invention. FIG
apparatys par pRAdw & Otp oAt PoPew Beeqd HerghKOZefor loading
recording apparatus. FIG 16 is a perspective front
peapew, ofndhe pagel etjectdcor tray patet wdokingi phpar on
front cover 115 of an ink 25 cartridge | oading part

wh@4hi snopesngsl. i Flracokdeds (schesa) | ¢ FiSpagicagfasd tray 102
showi ng a configuration of the mechanismpart of the

anBK thet ;?&t@@pr&] N iapParatusosFife A& dchad l%a@hw §%9bz§’fatus
part he mechanismpart of FIG 17. The ink-je

n&&%oﬁgaygl@PPaﬁﬂky%mh%%'%%?F Al face of an upper cover 111 of

the apparatus main body 101 is substantially flat. A front
(Y;—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 11l so as to extend in a direction
between the Z; and Y; directions. The paper feed tray 102 and
the paper ejection tray 1b3 are provided below the front
surface 112 so as to protrude toward the front (Y:) side (or in
the.Yl direction).

Further, the ink cartridge loading part 104, which
is.an ink container loading part, is provided on the X; end of
the front surface 112 at a position lower than the upper cover
111 so as to protrude from the front surface 112 toward the
front (Y;) side. 2n opération part 105 including operation
keys and a display is provided on the upper surface of the ink

cartridge loading part 104. The ink cartridge loading part

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

| oadi ng paper, and a paper ejection tray 103 for

st ocki ng paper on which an inmage is recorded

(formed). The paper feed tray 102 and 't he paper

ejection tray 103 are attached to the apparatus nain

body 101. The upper (Z1) §Egtace of an upper cover 111

of 10 the apparatus nmain bdody 101 is substantially

flat. Afront (Yl-side) surface 112 of the front

l&dvandotlobed appEt atiisd mei as- bodylléd tilse Eridhactednat and

an angle with respect to the upper surface of the

deppehmenyesf 1dHe sihlasalr® retendl | Nnwidi &h reed 191k containers.

between the Z2 and Y2 directions. The paper feed tray

ak02ndnd 1n iRE. PARCIY GGk B0rtERIGdOS Al ALAKeCInto the

bel ow the front. surface 112 so as™to protrude towar

the.fro ). side (or in_the.Yl directjon).. ' .

O REr Peprading: ThAr Ao frolahe BEVIE 108) Giien A s,
n ink contaiper |oading part, is provided on the X2 '

tzlr‘?d LEpnt oo (Mt 1ghresden1is grrleyrisiltl dhel dnkriet

than the upper cover 111 so as ta protrude fromthe

econtingr fperatks toward the front (Y1) side. An

operation part 105 including operation keys and a
di spl ay i RegffeovriidgdtonFILAg. uppernd Wdf,ade ahet Appatktus main
cartridge |l oading part 104. The ink cartridge |oading

beakt 189, 1945h1d udes 13heahfroat s€gyer3d e WMrothdeanabeguide
opened (FIG -29- 16) and closed (FIG 15) so as to

t d.:detacl t t '
sakbare! bes sl emtland el gEIVEI 0. LTl <re

deaFind) %A, CBRE L I98Y et A Bt O8FEE: UL 151 ang the

stay 132 hold a carriage 133 so that the carriage 133 is
Slidable in a main scanning direction or the X; and X;
directions. A main scanning motor (not shown in the drawings)
drives the carriage 133 so that the carriage 133 moves and
scans in the X; and X; directions.

The carriage 133 includes a recording head 134

composed of four,ink—jet'heads of yellow (Y), cyan (C),

'magenta (M), and black (Bk) ejecting ink droplets of

respective colors. The recording head 134 is attached so that

the ink ejection openings of the recording head 134 are

arranged in a direction to cross the main scanning direction
and ink is ejected from the ink ejection openings in the 2,
(downward) direction.

Each ink-jet head composing the recording head 134

25 may employ a piezoelectric actuator such as a piezoelectric

£
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i nk-jet recording apparatus fromits front (Y1) side,
that is, 5 the front |oading configuration is enployed
in the ink-jet recording apparatus. Referring to
FIGS. 17 and 18, in the apparatus main body 101, a
guide rod 131 and a stay 132 are provided as gui de
menber s ext endi ng betmeen_§bge pl ates (not shown in
the 10 drawi ngs) on the X1 and X2 sides. The gui de rod
131 and the stay 132 hold a carriage 133 so that the
etamentigea 138nmml siatdabbe,i a shape maganniaidodi eettaor, or
or the X1 and X2 directions. A main scanni ng notor
anel esbpyditd i d PRt whNEs) a gatvesot %rﬁa&*a‘”c!iﬁ@‘eeﬂé%y to
so that the carriage 133 noves and 15 scans in the X1
ir ' e ' . jclyde
FEES TRy hea T o Eha b PA e e PR Rsg sghapoe of
el . qw an..C . enta. (M, and bl a Bk
v Fet ek WP bosf 97 cbfutdlan Waed S tie bt
recordi ng head 134 is attached so that 20 the ink
LERBEFVBRT 0Pt Mfs PofePhenPeBbPBF Ry hedtf £HaPgr Bemory alloy
arranged in a direction to cross the main scanning
agtrator ontilimes e phepecchande ovd tiatadlnkagsedt bpna change
openings in the Z2 (downward) direction. Each ink-jet
iheadmpenpostag the kdeatdbagabtakddhtald empyogBphny a
pi ezoel ectric actuator such as a piezoelectric -30-

cebepehftta®i d heypml actuator, a shape nenory all oy
actuator, or an electrostatic actuator as a part for

generatinghﬁp%5g¥5t935 of the four colors for supplying the
respective color inks to the recording head 134 are mounted on
the carriage 133. The color inks are supplied from the

respective ink cartridges 1 loaded into the ink cartridge

loading parﬁ 104 through ink supply tubes (not shown in the

'drawings) to the corresponding sub tanks 135.

Further, a paper feed part for feeding sheets of
paper 142 stacked on a paper stacking part (a pressure plate)
141 of the paper feed tray 103 is provided. The paper feed
part includes a crescent-shaped roller (a paper feed roller)
143 that separates and feeds the sheets of paper 142 one by

one from the paper stacking part 141 and a separation pad 144

Hforméd of a material with a high coefficient of friction and

provided to oppose the paper feed roller 143. The separation
pad. 144 is biased toward the paper feed roller 143.
Further, a conveying part for conveying each sheet -

of paper 142 fed from the papér feed part below {on the Z; side
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eject ink. The thermal actuator utilizes the phase
change of liquid caused by filmboiling using an

el ectrothermal 5 transducer such as a heating el ement.
The shape nenory alloy actuator utilizes the phase
change of netal caused by a change in tenperature.

The el ectrostatic actuator-enploys an electrostatic
force. Sub tanks 135 of thé four colors for supplying
the 10 respective color inks to the recording head
of34theerpoerdiow dreact A84carrPageldsd. The cohweyingspart
are supplied fromthe respective ink cartridges 1
iheadadsi ateorhedmibetar 16ldge coatithngqiaretr Y84pressure
t hrough ink supply tubes (not shown in the draw ngs)

rb21the €95 %W@Qn@uguﬂéa k$543%n kdeu Eatrgggur@ roller

paper feed part for fée |ng sheets of paper
ac par r a
1%% gﬁg % ﬁx@%@# &%% TgEiOB ?I%é aﬁzrc%{/xl%s{%% %%k igi cgonveys
art_includes _a crescent-s ro r a
ah?gﬁ & )Papled-"ﬁ#ﬁaPYsEﬁ‘é?Ja%s q%fﬁ&%@&dg%t ﬁépgﬁ g‘%é to
paper 142 one by 20 one fromthe paper stacking
aﬂaerelalle%wstataéfe‘t&&ﬂém 6A pad a@eymr fedtofl54- A sheet of
material with a high coefficient of friction and
pprovi Héd i pddeoinb papeidd ebtb rivddrerth&dBapdhefeed part
separation pad. 144 is biased toward the paper feed
tbobketodddyedWiridh ek, dabeonyey itk RAveRr BeN¥eysNtand the
each sheet 25 of paper 142 fed fromthe paper feed

cBﬁfﬂ:eP elow L,on e £R-Shefveping Qfl)lcfeh q sheeakdhag hgad

34 is provided. The conveying part

conveying direction of the sheet of paper 142 fed

substantially vertically in the upward (Z;) direction by
substantially 20 degiees so that the sheet of paper 142 is
conveyed on and along the conveyor belt 151. The edge

pressurer 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 é tension roller 158 so as to extend

‘therebetween. The conveyor belt 151 rotates in the belt

conveying direction (as indicated in FIG. 18). The conveyor

belt 151 includes a top (outer) layer and a bottom {(inner)

- layer. The top layer serves as a paper adnesion surface to

which a sheet of paper 142 may ac_;lhere. The top iayer is
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i ncludes a conveyor belt 151, a counter roller (a

pressure roller) 152, a conveying guide 153, an edge
pressure roller 155, and a charging roller 156. The
conveyor belt 151 conveys 5 the sheet of paper 142 by
causi ng the sheet of paper 142 to adhere

el ectrostatically to the copveyor belt 151. A sheet of
paper 142 is fed through a gUide 145 fromthe paper
feed part to be conveyed and hel d between the
foRn¥ayof Q@'épéﬁ%i@ﬁQet_Lbe%CﬂhmﬁﬁcH Quirer rd82n Mkeerial,
conveyi ng gui de 153 changes the 10 conveying direction

ol thscsheet HPhhpaperridZeiethesybaiant iralbY¥o Ethylene)
vertically in the upward (Z1) direction by

b ant i 90 s 0 he e p .
mRELETT Bl LR e el co b B Benf 2R s
The ed ressure roller 155 is biased toward the
VOF B (5ot MRFEX 81RO PR 159, WiED
charging roller 156 is a charging part that charges
reféssapfaceeiralhdye 6avbgdr ipaprovisied.Thdhgohotyor layer
belt 151 is an endless belt (a belt with no ends or a
mbgl| blehose s raade toonpest e iura b Bsgages dayer or a
conveying roller 157 and a tension roller 158 so as to

- gestigadl2@e+ her ebet ween. The conveyor belt 151 rotates

in the belt - conveying direction (as indicated in FlIG

-18). The %ﬂp%ﬁﬁoﬁotFSﬁll | (G1He8S sa4gkopr (PMd &dnveyor

| ayer and a bottom (I nner | ayer. The top | ayer
serv as_ a_paper.__adhesi surface to i_.ch_a.sheet
be £ ?gl &iﬁP‘l e e er llgﬁllh]e.st%rr‘)O\fléed a\%ha gE_Sl'glOI'l

of “papef nay adner e: ayer is -
corresponding to a printing region where the recording head
134 performs printing.

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

A duplex paper feed unit (a duplex printing
mechanism) 181 for duplex printing (printiﬁg on both sides of
the sheét of paper 142) is attached to the rear (Y;) side of

the apparatus main body 101 so as to be detachable therefrom

and attachable thereto. The duplex paper feed unit 181
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formed of an approximately 40 pmthick pure resin
material, for instance, a pure ETFE (Ethylene Tetra
Fluoro Ethylene) material, with no resistance
control. The bottomlayer is formed of the sane
material as the top layer, to which 5 resistance
control by carbon isrprov%ggd. The bottom | ayer may
al so be referred to as a iumresistance |layer or a
ground layer. On the bottomlayer (inner) side of the
reecaveysr (cheturckil the ghede oEnbeserlGUZ sopkevedeth athe
a position 10 corresponding to a printing regi on where
dibect e69r shisieadc 184 Belt orsBvdfidy iGeckibhnsy  tite
paper ejection part for ejecting each sheet of paper

X r r
r%%grgg ¥%%§%E3&"%fr§§%.g#ﬁgegggg gé&% g?ﬁdnpgé%?’ggge duplex

recording 1S provi reje

includes a separation claw 171 serving as a_separat]
e e R WS N R T L e o)

the conveyor belt 151, and paper ejection rollers 172
UpRdde 738own TG Ageine fee€f obne riayrnegl sheepr ofi paper 142 to
bel ow t he paper ejection roller 172. The separation
tbkawpdde i lsetprann dée cpugberontBldr ViiSzh anbe thenweyoeyor belt
belt 21. A duplex paper feed unit (a duplex printing

15echanisagualB baperr depbieyapt | 182 nigs (EHovAbeAdoAntOtbper
sides of the sheet of paper 142) is attached to the

sh@Rhch Y9 SR i exd Bs?@i;p@é@a Usnifaiagibody 101 so as

to be detachable therefrom 25 and attachable thereto.

The duDle&kﬁ%@%&ngegg'%ﬁgtiﬁ%zget recording apparatus having
the above-described configuration, sheets of paper 142 are
separated and fed one by one from the paper feed part, and
each sheet of paper 142 is fed substantially vertically in the
upward direction and is guided by the guide 145 to be conveyed
and held between the conveyor belt 151 and the counter-roller

152. Then, the fed sheet of paper 142 has its leading edge

guided by the conveying guide 153 and pressed against the

~conveyor belt 151 by the edge pressure roller 155. Thereby,

the conveying direction of the sheet of paper 142 is changed
by approximately 90 degrees.

At this point, the conveyor belt 151 is charged by

the charging roller 156 so that the sheet of paper 142 is

conveyed on the conveyor belt 151, adhering electrostatically

thereto. Then, by driving the recording head 134 in
-accordance with an image signal while moving the carriage 133,

_ink droplets are ejected on the sheet of paper 142 in a
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-33- receives (captures) the sheet of paper 142
conveyed in the direction opposite to the belt
conveying direction by the reverse rotation of the
conveying belt 151. Then, the duplex paper feed unit
181 turns the received sheet of paper 142 5 upside
down, and agai n feeds the_%g[ned sheet of paper 142 to
the space between the counfer roller 152 and the
conveyor belt 151. A manual paper feed part 182 is
spebtbdeny ostatiee apger tospeficon ofecdrdicgplfox papéne. After
feed unit 181. According to the ink-jet recording
cappayahy stiawiagt ¥ phpeabbye- desedddiedmined distance,
configuration, sheets of paper 142 are separated and

rbedrafify bys QRe-Adra@dt kerPaRerndeed PArt . waRkd a€R8Bording
sheet of paper 142 is fed substantially vertically in

AR OB S 00 0 0 0 V08 U8
dth 15 152. , .
R U U chdo- R e Lo el

conveying guide 153 and pressed agai nst the conveyor
TBERLVES] - Bf tiRCxgdadpPessat&on ods arsh theheheply of paper
t he conveying direction of the sheet of paper 142 is
1éRahged edlsedmmioxitiret phyedOeDegriees .tr2@ AD3thi s

poi nt, the conveyor belt 151 is charged by the

chargi ng melehethd5émsont hot Adieishest iak Papeéad42eds in any
conveyed on the conveyor belt 151, adhering

otl entr ost alddal s bhErehon Iheihedy didetpdeline, required
recording head 134 in accordance with an inage sign
aﬁ@hﬁ@ gPVhﬂQjkﬁ%u%%ﬁ&éggfréésthe corresponding ink cartridge
1 to the sub tank 135.
The ink-jet recording apparatus includes the ink
cartridges 1 according to the present invention. Therefore,
when the ink of any of the ink cartridges 1 is used up, it is

possible to disassemble the housing 3 of that ink cartridge 1

and replace only'the internal ink bag 2 with a new one.

_ Further, it is possible to supply ink stably even when the ink

cartridge 1 in piaced in the upright position in the front
loading configuration. Accordingly, even when the ink-jet
recording apparatus-is housed in a rack or an object is placed
on the uppér surface of the appératus main body 101 so that
the space above the apparatus main body 101 is limited or
occupied, the ink cartridge l.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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25 ink droplets are ejected on the sheet of paper 142
in a.-34- stationary state so as to performrecordi ng
for aline. After conveying the sheet of paper 142 a
predeterm ned di stance, recording is perforned for
the next line. Wien a recording end signal or a
signal indicating that the trailing edge of 5 the
sheet of paper 142 has reé@ﬁéd the recording region is
recei ved, the recording operation ends and the sheet
iofageajfermitd2apsariact ecaantrdihhetpapese @t tdrpdiayit of
103. When the amount of remaining ink is near zero in
Y prekehBei S¥bnt BRKS &ﬁ§xﬁﬁﬁn§uﬁs BhSt & E&nP embodiment,
detected, a required 10 amount of ink is supplleg
of - e ' ] ' 1 . K
PR E 4R PRAH e i BERE S o SRS ppeof
Lnk _cartridges 1 accordi to the present inventio
Ut rafr EOLORRRRT T, D chaghbr SheSs e S AAcgBLe to
1l is used up, it is 15 possible to disassenble the o
Hhsudnkgcarbrldgrat leatki neameritdd841 wakeh rigplaicdndniocpntainer
the internal ink bag 2 with a new one. Further, it is
leasidingl pard, seppthe iink-gedbrpcevdinghmrpdteusnk FIG. 19 is
cartridge 1 in placed in the upright position in the
d Kdayrahoadi ngl st ngiimat itbe. rATepL chEgly beAvRRNWREB ink
the ink-jet 20 recording-apparatus is housed in a rack

I ae8j i 0R £t REcUPREL s Sur t
s B 0 R PR Spaa e ?Esaratus

t ' 1.i~s. 119Kt ed or upied, t

aﬁhpﬁﬁﬂ ?%Fgg%ﬂ¥QQQMﬂég ZOﬁpéngig a?%.f6¥% (éiso re%erred

car can r'ep easi
to as ink cartridges 201 or collectively as an ink cartridge
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 neceséary) for receiving the ink
cartridges 201y, 201m, 20lc, and 201k, respectively.

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

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

bottom part of each cartridge insertion hole 202 of the ink
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Next, a description is given, with reference to FIGS.
25 19 and 20, of an ink-jet recordi ng apparatus, which
is an -35- imge-form ng apparatus, according to a
second enbodi nent of the present invention. According
to the second enbodi ment, ink cartridges, which are

i nk containers, containing,ink of the same col or but
having different shapes arg®attachable to 5 the ink
cartridge |l oading part 104, which is an ink container

cheadiage padddiraf ddre i10k-j et recordi ng apparatus. FIG
19 is a diagramfor illustrating the relationship

bet ween t he&diMer, Cahl Bkdgeobaadi g pantyak0420hct heng 204k
i nk-jet recording apparatus and ink cartridges 201y,

(égéglfégéfbiqu>%&ggFﬁégsgr5$§8§rfﬁh]é%té%f%%ckgga%y as a

car g€s lorc ect rvel'y as an ink cartr

201 when no distinction therebetween i s necessary)

SHdgs Grgre (24 HEATeEond L SEbaT et heRe 5o 14

front view of the ink cartridge |oading part 104. In
NERESS@RBbR e rtermase cfaitBe BPepeniktealheswferephend guide
first enbodinment are referred to by 15 the sane
gropeeal 305an® e d5icpt rod 0Bk e(dlscs maficrtred. tdhes guide
ink cartridge |oading part 104 of the apparatus main

agkedye3 0405 net Ltdﬂae@&ri&réil?ggsi ASQl{dO RS 2882¥%hen no
202m  202c, and 202k (also referred to as cartridge

188 @hLL O h%ilréi‘r%be%%eﬂr i%oh!eééé'éé{ﬁlhy A2 TR %Hg{‘:‘he lower

Insertion hole 202 when no 20 distinction therebetween

5B SHRSESTA ML T 08 KD LHEe! Doty 0S8 20, 20am,
2%9&,tdihf%éé?Ngggﬁgc%i%élyTh;ghdié%erent positions
cerresponding to the ink éolors of the ink cartridges 201y,
201m, 20lc, and 201k loadable into the cartridge insertion
holes 202y, 202m, 202c, and 202k, respectively.

On the other hand, ribs 206y, 206m, 206c, and 206k

{also referred to as ribs 206 or.collectively as a rib 206
when no distinction therebetween is necessary) and ribs 207y,
207m, 207c, and 207k (also referred to as ribs 207 or
collectively as a rib 207 when no distinction therebetween is
necessary) are providéd to the ink cartridges 201y, 201m, 20lc,
and 201k, respectively, at predetermined positions so that the
ribs 206y, 206m, 206c, and 206k are fittable into (engageable
with) the guide grooves 204y, 204m, 204c, and 204k,
respectively, aﬁd the ribs 207y, 207m, 207¢, and 207k are

fittable into (engageable with) the guide grooves 205y, 205m,

205¢c, and 205k, respectiveiy. The position of the rib 206
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an ink introduction part on the apparatus main body

side, and the needle guard 92 as shown in FIG 12 are
provided at the 25 bottom part of each cartridge
insertion hole 202 of the ink -36- cartridge |oading

part 104. Further, guide grooves 204y, 204m 204c, and
204k (also referred to as 2uide grooves 204 or

col lectively as a guide Q? ove 204 when no

di stinction therebetween is 5 necessary) are formed on
rehetippeto i thieritdl ssppigcepeandy grame 25gKddd¥ess28byng the
205m 205c, and 205k (also referred to as guide

18k0gH 61 2R D120 depehlV BEY oA St IR WH1GE- GF0Q¥Ee 28R ¥hefhined
no distinction therebetween is necessary) are forned

I ' r.nal. s t ridg .
tﬁ%ﬁ%??ion oﬁ§§8§g5&,Bgogﬁéaﬁg§é%g%Fggﬁ%q§%2kg the ink
respectivel at di.fferent itions .corresponding t
SERELY it EO1 T 50T CResiiR Ghf L7TUgEensOTpe 1h61r tridges
201c, and 201k | oadable into the cartridge insertion
2R dereonding mpkheogoéorapl Plpkink eopéeingd fherpinhe
ot her hand, ribs 206y, 206m 206c, and 206k 15 (also
referred tBetaseni bspR2@Babityralf eetrisiehy dbypes) 2@&ch ink
when no distinction therebetween is necessary) and

chikbsi@PF Y201 ,2hNch20éesiand 28kair 3her ehfer edldd Ask but
ribs 207 or <collectively as a rib 207 when no

hdvet dnekd Qhit Rerehet Wesl 1812085835y BEtREEnPERYI itions
to the ink cartridges 201y, 201lm 201c, 20 and 201k,

oF SPRECLIE i PR L TSRS OR B! Ut libncing
hgffg§Q%§Qh%591 of the ink cartridge loading part 104 is
defined, and the ribs 206 and 207 are formed undef 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 201A and 201B are measured in the

directions in which the first and second housing parts 11 and

12 are separéble, or in the direction of thickness of the

flexible films 30 forming the ink bag 2.
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mﬁth)'the gui de grooves 204y, 204m 204c, and 204k,

respectively, and the ribs 207y, 207m 207c, and 207k
are fittable into (engageable with) the gui de grooves
205y, 205m 25 205c, and 205k, respectively. The
position of the rib 206 -37- relative to the ink
supply opening part 25 dij%gfs anong the ink
cartridges 201 depending on the color of the ink
contained therein. The position of the rib 207

rel ative tRefielreihgktosEPR! y2Ilgpehiengipar P085amdl SX07, which
differs anong the ink cartridges 5 201 dependi hg on
eh?@gé@! @e Q;uitdae orbkveQnd el e tAey eidspeBeL WEEP, Sof the
plfurality of versions (types) of each ink cartridge

cFEL UL SR SET ALt S, ESLOELEE B anc

ositipng aof the ribsg 20 d 207_ and the position of
eRREC cBF ot RGTEGTNEF | OO iR & BTG SEnBIE nfere
cartridge |loading part 104 is defined, and the ribs

- PoBBLhPRE 207 ahriaef denEheubdlersumnly apeninedrpsti 2% onaln the

rel ati onship. A description is given, with reference
ceee PG P, 21of thiei sibespeGtof Heree inkhearrhkidaes ri@ige and
201 may be realized 15 by two versions: an ink '
208Bt 4 +¢l g A stth@heCoahal i6s A dmlofiFaer2rebmathe ink
relatively small capacity, and has a relatively snal

shBb EE NG DR iﬁ&r%thebyand%‘czldH% @lazrt lﬂ&ﬁm@&} B {datibs

contains an’1nk bag 2 of a relatively large capacity

2B ATV L7508 UNPTRSS 8 (2B 40 che cane
pgggéfgg‘%%gggg %o%pkkg-fgg §H§g$¥1opehing part 25 by the
distance D. The ink cartridges 201A and 201B have the saﬁe
height (dimension along the Yanis), and the ink supply
opening parts 25 thereof also have the same height.

At this point,rthe ribs 206 and 207 of the ink
cartridge 201 indicate the color of ink to be contained
therein. Further, since the positional relaticonship between

the ribs 206 and 207 and the ink supply opening part 25 is

defined as described above, the ribs 206 and 207 serve as a

- positioning part that defines the relationship between the

position of the ink cartridge 201 and the position of the

hollow needle 91 provided at the bottom of the cartridge
insertion hole 202.

: That is, in the case of employing the thin ink
cartridge 201A of a small capacity and the thick ink cartridge

201B of a large capacity, when the relationship between the
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l'ines, respectively, in FIG 21. The thicknesses DA

and DB of the ink cartridges 201A and 201B are
measured in the directions in which the first and
second housing parts 11 and 12 are separable, or in
the direction of thickness of the 25 flexible filnms 30
formng the ink bag 2. -38;_Referring to FIG 21, the

ri bs 206 and 207, which eﬁﬁ%@es t he gui de grooves 204
and 205, respectively, of the cartridge insertion
pbelieidl?, odftHdheartkidget Lheget 26H Adird 20thase ofstdeide
ink cartridge 202B are fornmed at the sane 5 positions

o8bakkVvend oaﬂd@dsnlsnaueﬁéy%@@ﬁ@i&% R t1@SribB 586 and 207
case of FIG 21, the ribs 206 of the ink cartridges

0 a 0 : Siqt fise
ofr s heraieRbay, R At s 2R, B ke dfiad S o
Li S the rib 207 of the ink cartrid 201A and
1508 B ar €2 1 oo AL L RAPRGHEY 167 S ro6 EOLR TABHe

the ink supply opening part 25 by the distance D. The
fikkedatne ddes 2OLAidEe POIB hiwe hHe SAreevhBi Hhtthe ink
(di mension along the Y-axis), and the ink supply
cepénidge pails s trhbsedfal swd WaVE tiessapesheighal At
this point, the ribs 206 and 207 of the ink 15

‘reaptibnlgei @G ithd ot eothRe@ Hro0f (dindk ch@eBeby the ink

contained therein. Further, since the positiona

iﬁb@%i&%ﬂrﬂ; Lyeen héP@iﬁidg:?sl ﬁéel%i%% %Q7sﬁggrétﬂ? FRK 22,

supply opening part 25 1i1s as descri above,
L, 105, 3805300, 257 BRLVEL Ao PRRL LB TP H e
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 iﬁk supply
opening part 25 and the hollow needle 91 are prevented from
being aligned. As a result, the ink cartridge 201A cannot be
attached to the ink cartridge loading part 104.

Further, not only the small-capacity ink cartridge
éOlA with the ribs 206’ and 207 may be inserted into the

cartridge insertion hole 202 for the ink cartridge 201 of

another color, but also the ink supply opening part 25 of the

ink cartridge 201A may be aligned with the hollow needle 91 of

. the cartridge insertion hole 202 into which the ink cartridge

201A has been wrongly inserted. This results in a mixture of
ink colors, thus preventing a desired image from being
obtained.

Further, if the positional relationship between the
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20 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
enpl oying the thin ink cartridge 201A of a snal
capacity and the thick ink cartridge 25 201B of a

| arge capacity, when the [Ebgtionship bet ween the - 39-
positions of the cartridge’rnsertion hole 202 and its
gui de grooves 204 and 205 and the positions of the
riibbs2206amd @0 andfthehénkasgeptapasiiing mareabtr ddgeers
201B is defined as showmm in FIG 22, the

pefBbbnCARACIAY dd¥erGaghsi doe 204A dmy beRbhit ed 58O and
the cartridge insertion hole 202 even if the ink

.car b 01A . ri ' 0.7 si.}j;ona
lrglg%?%%%%%b¥?EE$%gdﬁ%?F§§?¥e§%?%gQT:6ﬁﬁg§%§$gdh 9 t he
i_nk. .supply_openin art .25 herein) i fine S
taRSRA SRR e SR TR b1 Eon e e L It 2 S aiAg Tomsen che
are formed with 10 the positional relationship as
JERBRNITPOYRE 2 anch&Osmat | the dlpkRs tf inslelegingi ghe ink
201A nmay be fitted into the cartridge insertion hole
cao2ridoe 2%e positions of the ink supply opening part
25 and the hollow needle 91 are prevented from being
al i gned. Ahexefestl t thé heeldtki wardosiidgend01Ae Tanieisig
15 attached to the ink cartridge |oading part 104.
pEUREBRT thd Ofi kNI &t RBGSIBY | £6ARAG {1 driilhgCaRHN EHECIink
201A with the ribs 206" and 20 may be inserted into

SEJEE%.}/ F%&eﬁfigg%#s %rSt Egﬂa_lr_]rqé etl%é) zsaf.n?er btel?:%eieﬂkthe ink

cartridges 201A and 201B containing the same color ink but

having different shapes so thét the ink cartridges ZOlA.and
201B can be loaded into the same cartridge insertion hole 202
of the ink cartridge loading part 104. That is, the ink
cartridge 201 has the same positional relationship between the
ribs 206 and 207 to serve as a positioning part and tﬁe 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
loadable into the same image—forming apparatus.

In each individual ink cartridge 201, the ribs 206
and 207 serve as a positioning part that defines the
positiocnal relationship between the ink cartridge 201 and the:
ink introduction partr(hollow needle 91) of the ink cartridge:
loading part 104.

Thus, according to the second embodiment, by forming



10

15

20

25

anot her color, but also the ink supply opening part 25
of the 20 ink cartridge 201A may be aligned with the

hol | ow needl e 91 of the cartridge insertion hole 202
into which the ink cartridge 201A has been wongly
inserted. This results in a mxture of ink colors,

thus preventing a desired i,qage from bei ng obt ai ned.

25 Further, if the positional relationship between the
-40- ribs 206 and 207 and the ink supply opening part
rabsdisbf ghat blet weslnttimmshilp betweedgese 20ibd katd aneink
different in size and ink capacity, this undesirably
Sumey bbedifdigarttd, andt tikQuUbhesoAR {OFrMEQIS Jr0parkdBf an
the ribs 206 and 207 with the 5 gui de grooves 204 and
%Q5c%§tk@§gé'I@é&ﬁanﬂgr%g'Q%mﬁhﬁs'@ﬁelégﬁé'H%ﬁ%%e%olnk

l'Therefore, the relative positional relations
h i bs ,206 .and_ 207 for positioni ng and the
BENSEsh Pt Bt B87 ik fOToh e Botndene one
C};he ink 10 cartridges 201A and 201B contai ning the
a

ABCCoNEr SRRREMIHSS 530 RE atErehedt te Hdpesndo cepiridge
the ink cartridges 201A and 201B can be | oaded into

- lopdisgneathriiild pRdensaeni 6f hbeeinbxarfrideges ake

cartridge |loading part 104. That is, the ink _
didiferedgel2Odhdiss. t IThisadmpposesi onal opetaatiilaryhbf ink
between the 15 ribs 206 and 207 to serve as a

25 for supplying ink to the apparatus main body si

as anot herp 3K ;GONL 3l PRE SO Gl d [1:9Q8) d%ggE with respect

PeSsit H98s NehdaFideand thike rbfke SEPRhYI A QFENINRIcRAE diedges .

to the ink cartridge 201 for containing a predetermined'color

ink, each of the small-capacity version (ink cartridge) 201A
and the large—capacity version (ink cartridge) 201B is

attachable to the corresponding cartridge insertion hole 202

irrespective of its ink capacity. !

In this embodiment, the ribs 206 and 207 are formed
on the ink cartridge 201, and the guide grooves 204 and 205
engaging the ribs 206 and 207, respectively, are formed in the
ink cartridge loading pért 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
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contains the sanme color ink but has a different shape,
and is |oadable into the sane i mage-form ng
apparatus. 20 In each individual ink cartridge 201,
the ribs 206 and 207 serve as a positioning part that
defines the positional relationship between the ink
cartridge 201 and the 1ink %ntroduction part (hol | ow
needl e 91) of the ink carfﬁ'age | oadi ng part 104. 25
Thus, according to the second enbodi nent, by form ng
acdbrdinbstsoat bai rd hemsed atdrondd pheeppeganthentréRSion. FIG.
and an ink supply opening part, that is, the ink
AntisodHctigtodad thfsRt ibBKvealt s dge 1 pading Rakt. 301
remai ns the sane between ink cartridges for
LRRLAL AL o L AL Aroal e Aok S (LS 3Lt 6.

ink cartrrdges can be attac to the cartr

di.ng. t with , if the jnk cartridges are
4T BRohE F P Sl LT, (it Bobe The perdbFreLyigss 301,

ink cartridges and wi dens the range of choices of ink
Fd&rt PPdgesa MevEPeaivenvilhe aboblee dederdasddicdgse30W ih an
respect 10 to the ink cartridge 201 for containing a
apcenbl ed ns etk collor thilsk embadhmefit { hedhes e edpaenty as
version (ink cartridge) 201A and the |arge-capacity
thessi of (hakalsdrd-ded@e)i b8 1Bmbsd atdaehalflee re®ethed to by
corresponding cartridge insertion hole 202

thel §SRECh NS Lfs | Lhhd Bkdeéeg§%£¥bn]éh%féd%“3§ omitE%d.

enbodinent, the ribs 206 an _07 are forne on t
ink cartrigge 20k, godpide gy dg groQves 294,80d3205 bien

~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 formed of a first housing part 311 and a

second housing part 312 that are separable from each other.
As the abovewdesciibed 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 pait 311). Accordingly, the.

- condition of the ink.bag-2 set in the first housing part 311,

for instance, (as shown in FIG. 8 of the first embodiment) can
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engagi ng the ribs 206 and 207, respectively, are
formed in the ink cartridge |oading part 104 on the
apparatus main body side. However, the ribs 206 and
207 may be formed on the ink 20 cartridge | oading part
104, and the guide grooves 204 and 205 nmay be forned
in the ink cartridge 201 sqg_that the ribs 206 and 207
engage the gui de grooves 283 and 205, respectively.
Next, a description is given, with reference to FIGS.
b23 chbekeghe25i1wf a housing fixing structure of an ink
25 cartridge whose housing is dividable as described

above '421n§99QJ@kﬁ§rtﬁaﬁdthé%éheﬂpqgi eOBft 10 yving an
present i nventi on. 23 is an expl oded perspective

ri rd|n to.the
o et ?n%”i‘ﬁ%%ﬁ&r 92*22 S EneT o VAT 35 fEtgareted
sectiopal view of of t he |nk cartridge 301
RER 2oBoPSLaG et S8 ESIPEw!Bf G FEAYTHE Sar fr PagEcEaD
in an assenbled state. In this enbodiment, the sane
PereRBAisUbar thddw o rersiapovs- Hekekmanad ofnisbei Foarible
are referred to by the same nunerals, and a
fdéseri pti bm dihEeTienflt $oonibt betlasRahbrutiengheakFbG. tB8, set
the ink cartridge 301, which 10 is an ink container,

inRchbegess tHige i ik bag 2s whikChni § Béhdithudie@nt akiRkhdion.
part, and a housing 303 for housing the ink bag 2.

rhe¢chare) Novelld ¢ $r0LERA AL Bab doto SRS BALhagdL

second housing part 31 hat are separab

AR5l 10t S ARy g oo I St
Jmay be forned of t hree separabl e

However, the first and second housing parts 3il and
312, which are éeparable 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

so that the assembly of the first and second housing parts 311

" and 312 or the housing 303 is likely to be reduced in rigidity.

- If the peripheral edges of the first and second housing parts

311 and 312 are put together and welded throughout in order to
eliminate this disadvantage of reduced rigidity, however, the

housing 303 is prevented from being reﬁsed. Further, this

also requires special facilities as well as a large amount of

- time, thus resulting in reduced mass-productivity.
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parts (first, second, and thlrd hou3|ng parts) In

this enbodi nent, the first and second housing parts

311 and 312 are separable in the direction of

thickness of the flexible filnms 30 formng the ink

bag 2 housed in the 20 housing 303 (or along the

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

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

first and second housing parts 311 and 312 (for

i nst ance, AgvdruEnbilyst 1hbasting giarve-8ksrriBedoidk Nyt ridge
the condition of the ink bag 2 set in the first

1hedsikng. pag toBlthe 235 @ chiBsbaNES:, (B FHPWR bAAFL&oS
of the first enbodi ment) can -43- be checked easily.

n l.ayLpg -
hﬁﬁﬁﬁgggﬁégf 2§F§%§Q ? ?gs?§§%%Q&> e? EE £8r points
i_ntegrated in r_the housing
u&.l%}ggssr%‘”.lﬁe%b%ﬁsr S8 géﬁg?lﬁe%.r%%fr”baeﬁsto ?&ﬁea result, it
direction of thickness of the flexible filns, it
igi ePrREPE thatudhe EaFetnrRdt ecedRR S inge PstS 3H< "and 312
bag if the ink bag is set in a |ongitudinal direction.
aTrefékedetogsded fta Aacsetsenkidbdi thof o thare at is
shape different fromwhat is intended, it is
pdiskibtal totdi ddgudritie tAeoBirstioney &gcdride hbiasshgaparts 311
second housing parts 311 and 312, which are separable
aas descri bed above, are structured so that the
peri pheral edges of the first and second housing

parts 311;&&%r§&%g0989Ft@é° £9Q£EPQ4MABgsgaﬁgr§gr§§1a

around the

through 321d into which the screw members 308 are screwed are

"formed at four points in the same directicon 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 becomesrlargef in capacity, the
housing of the ink éartridge and an ink bag (ink containing
part) housed therein also becbme larger in size. Therefore,
in the case of screwing up a dividable hoﬁsing, it is
necessary to screw up the housing at a plurality of points.

In this case, if the direction of screwing.differs among the
pointsf.there is a Screﬁ left untightened, or the operation of

screwing becomes longer in time.
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15 ink bag 2 when the first and second housi ng 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 so that the assenbly of

the first and second housing parts 311 and 312 or the
housing 303 is |likely to bgcreduced in rigidity. 20 If

t he peripheral edges of the first and second housing

parts 311 and 312 are put together and wel ded

t hr oughoutTharedoder tn thkéibinatarttiidgediBfadvane dygssofparts
reduced rigidity, however, the housing 303 is
3pneventedgt r3gudeimkg feeteddon Fiid heirst MotisiabSpart 311 (in
requires special facilities as well as a |arge anount

ok 23sti OB ridus Fesyl thag {:Her&gf&?‘iinembersh308 are

mass- productivity. -44- Accordingly, liket ?
- i.hed | ' 1 FI. G L .
FRRL B L Ol B R BRbELISE, § A s Gucrng Barticy of

311 and 312 are fastened together at four points

SGEPHYNY YR Herber £3808°aB=F 5RTReH ndt fefi@gde Adrgetion.
result, it 5is ensured that the first and second
ThéGsingroases el opsgabidityref fsemyinggeehdr also makes it
increase rigidity. Further, it is possible to
edbgatsenidak tWethiersthand $ecamg dmtesi Agfpanhsigidened.
and 312. Referring to FIGS. 23 and 24, boss parts 32la

10 throughr3Zberi e ¥hé Chhddh s EieWnBERREr SeSP& & Sousing
screwed are fornmed at four points in the sane '

pdkEectipny,Qp 41he é%!g@%ﬁerhgé'ﬁrjlr%g% Srécr%%:lmeﬁﬁtggésﬁs, if the

322a through 322d i'nto whic - 308a o e Sscrew
hgggg 655'8&?’ 008f P2 fs'ctrteveirdmgrgge;so r&%ﬂ plr%jtetg:% from the housing

part 311 or 312, the space for housing the ink cartridge 301
is increased in volume. Particularly, the ink cartridges 301
are commpnly 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 qartridge 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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second housing part 312 at points corresponding to the
boss 15 parts 321a through 321d of the first housing
part 311. A through hole for the screw nenber 308 is
fornmed at the bottom of each of the recesses 322a
t hrough 322d. As an ink cartridge becones larger in
capacity, the housing of jhe ink cartridge and an ink
bag (ink containing 20 part) housed therein also
beconme | arger in size. Therefore, in the case of
(orr eni hgcxgrse ditvitdebkechousi tige epeniingnedesbear yatoridge
screw up the housing at a plurality of points. In
ihBesttasehold 20 dinr @bkl OAkOtaBEF BRI oRidhihgr fa AHOIM® ) .
the points, there is a screw |left untightened, or the

r athQn; R\ b I gy | =45
T%Qg, EhON 0f o 1SGI@M RY1PERGESe %ﬁgq%wfd}mﬁhgeap?%fétus

herefore, in the ink cartridge 30 e boss  par

Cgﬁ%gfégﬁgﬁﬁgl%%}%é%%%EEOEHEd'on the first housing part

caseé o an2§}z%b that the screw
menbers 308 are tightened in the same direction, As

resul t, apif&Frt yiofPs Resiatd Sopérat FBReUGanrv¢ for

performed in a single direction. This increases the
SEpEY abi R E§NI0TY sdiceRirayidaddatl Bes Hulkes iinteggeying with
check whether there is any screw |l eft untightened.

thar fhkerbag e t Hhecasemall Ehapagof hehesdpdr g Aousi hest.
parts 311 and 312 together using the screw nenbers

TBE8efbfef htherl & heade IRBAne oEhenkCieW 8BHDRY StR08 nk bag 2,
project fromthe housing part 311 or 312, the space

o SL0GH 0, B SO b e e Rt dhe <o on
increase in the internal pressure may be caused. On the other
hand, while the amount of remaining ink decreases, the ink bag
2 is prévented from losing shape appropriately, thus forcing a
large amount of ink to be left unused in the ink bag 2.

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

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

to or detaching the ink cartridge from the apparatus main body.

Particularly, in the ink cartridge that is dividable in the
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are comonly arranged side by side as in the
above-descri bed inmage-form ng apparatus. Therefore,

an increase in the volune 15 of the space for

containing the ink cartridge 301 (or an increase in

the area of the opening of the cartridge insertion

hol e 202 of the ink cartrlgge | oadi ng part 104) causes

an increase in the size of 'the entire inage-formng
apparatus. Therefore, according to the i-nk cartridge
d3@ectibe ofOthbdesses c¥22het At exihl S22d nisntzacatrddéhgt be the
heads 308a of the screws 308 are fitted are fornmed in

pgrid8eseC ondeROUS ) ng:lrféahbnd@ézgaﬂ_ | Bs Prexat £t Be Beadsded in
308a of the screw nenbers 308 from projecting from

F&l%e né ?Jgh&;% tcﬂ? & %ﬁ%@ango]gﬁf{] %bPAHe 1%1:}42 C rtrlfigr g e

CCOI‘ ere 1s non to unnecessarl

he _vol une o pace, f or _cant
e rPaﬁﬁ YR SRR RS rRobe ol MR PE. B i
opening of the cartridge insertion hole 202) in the
Prkrédper rayel1idad f9 paFh ebhyr- THushisheaspk a force is
cartridge 301 and the inmage-form ng apparat us
feohtaianayy capprBed edeoetihenisgk zeartr ke Her atifchdd or
boss parts 321a through 321d for screw tightening are
deravhded ahcemsiitigins int esf enthgipdidd thie snkobag more
the normal shape of the ink bag 2 is lost. Therefore,

t‘l“ﬁﬁneﬁ Lar8e AUl i Nnksekstd, ik ddhe gnhknbague. to

.a allure in ink ejection or undesired i nk dri ppi ng

R e b R
W%ggﬁlggn pré¥%ra %ein %2%méq§fqg' ration.

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 strength of the ink
cartridge 301.

As described above, compared with a fastening method
such as welding, the fastening structure using a screw
requires no special facilities, ensures secure fastening, and
has excellent reusability (recyclability). ©On the other hand,
its fastening method 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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J-2 fs pEéVented froml osing 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 15 order to prevent the
above-descri bed problemfromoccurring, the boss

parts 321a through 321d fgﬁ screw tightening are

provi ded at positions that "do not interfere with the
space for housing the ink bag 2. Further, in order to
coadiaméns hion nelge-tfsoemvigon@énappafat tised,n t$iczre, isheanother
i nternal conponents of the ink cartridge are _
probegnai @deiiax aHd ¢helgdegreehe Thek ef DM i ddee malyNke spoiled
cartridge can have a handl e part provided at only a

bt i g Posid 1AL §i0ALE cUpEdn! Audliqehi ng Lhe ink

cartridge to or detaching the ink cartridge fromthe
appar at us in body. 25 Particul ar in the pnk .
cortr dge AR REe o BarmioTh ehé e Bai A HRS ek
thi ckness_of the flexihle filnms_ according to the

caresifieei dentd decatnd3hahal Pphied iq |theeloptes parface of
rovided in the nei ghborhood of a fitting part of the

- thekseapndikigesing patitcAlpase 2hetseparcasile apadessbfone of

‘the housing of the ink 5 cartridge are fitted to each
toehecrew mdnilerc 808, aTherdecas 33Acty tdepuslcyabppl beda
when the ink cartridge is attached or detached.

186601 di N dead tod %ﬁﬂb%@fﬁéﬁ: efi tihathad di-0€ 3ABr 8y 4 hBdber,
expected is exerted. Therefore, m salignnment due to

q . . . i fi .
wOBEBEBLART OG0 Sl pbl R LAPROIDORY, St AL Al
38§grg%lggg screw member 308.

In the above-described embodiments, the ink—jet

- recording apparatus is a serial-type (shuttle-type) ink-jet

recording apparatus where a carriage performs scanning. The
present invention, however, is also applicable to a line-type
ink-jet recording appératus having a line-type head.

In addition to an iﬁk—jet printer, the ink-jet
recordiﬁg apparatus according to the present invention is also
applicéble 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 méy be made without departing from the scope of
the present-invention.

The present application is based on Japanese



Accordingly, in the ink cartridge 301, the boss part
321b is provided inside a handle part 310 (equal to

the projecting part 42 of FIG 2) so that the first
and second housing parts 311 and 312 are fastened

toget her near the 15 handl e part 301, thereby _

i ncreasing the strength of bhe ink cartridge 301. As
descri bed above, conpared Wih a fast eni ng net hod

such as wel ding, the fastening structure using a screw
prequiitgsappl seecials MNaci 12000eS54888 Ur €51 Sl ®ecenber 6,
fastening, and 20 has excellent reusability

2A00ecyahabibi tydo3-Apidty atihel BaNfoveditsr fast %Io@g the
met hod can be expected by anyone, so that the i nk

Lt it
PR e e 10 s AT e hRASOET RS TAR sk by diggerence.
by a user out of nere curiosity nay danage t he |nk
bag unintentionally. 25 If - this causes ink |eakage,
there is a great fear for the -48- contam nation of
its environnment. Further, there is another problemin
that the design of the ink cartridge nay be spoiled
greatly by the screws visible from outside.
Accordingly, as shown in FIG 25, in the ink 5
cartridge 301, a decal 331 is applied on the outer
surface of the second housing part 312 so as to
conceal at |east one of the screw nmenbers 308. The
decal 331 is replaceable by a I|abel. Instead of or
together with the decal 331 or a.label, a nenber such
as a cap may be enployed to conceal the head
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10 308a of the screw nenber 308. In the

above- descri bed enbodi nents, the ink-jet recording
apparatus is a serial-type (shuttle-type) ink-jet
recordi ng apparatus where a carri age perforns
scanni ng. The present invention, however, is also
applicable to a line-type 5 ink-jet recording

appar atus having a Iine-tyB “head. In addition to an
ink-jet printer, the ink-jet recording apparatus
according to the present i myeytMson is also applicable
to a facsimle machine; a copier, and a nmulti-
function apparatus including the functions of a
printer, a 20 facsiml|e machine, and a copier. The
present invention is n limted to.the specifically
disclosedq§nbo i%Ektgégéﬁﬁd%%ﬂi%ﬁwgﬁflgﬁ

nodi fications may be magde w thout departing fromthe
scope of Fhél¥r ESBREIPHISRFON. 1 H UPHEIpReBehEing member
application is based on Japanese -49- priority
Wé‘pgl patilorsimd.y 2Z0621854p58t #nd el snlbekbémsefibling
2002, and No. 2003-387507 filed on Novenber 18, 2003,
opbbaingnpart; contents of which are hereby incorporated
by reference. -50- CLAIM5 1. An ink cartridge,

conpri si ng fAkskNkoGehg Mhdhdidld d heludhfpdrhtsidithg the
menber 5 with an ink supply opening part and a seal ed

hbﬂﬁi£&|$éﬁgbr of said ink containing part;

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

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

wherein said first, sechd, and third housings are

assemblable and disassemblable.

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

part.

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

laminate film.

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

gomprising an engagement mechanism that engages said first and
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opening part; a first housing including a hoIding part
hol di ng the hol di ng nenber of said ink containing

~part; a second housi ng whose outline is anal ogous to

an 10 outline of said first housing; and a third

housing fitted to a side of an assenbly of said first
and second housi ngs fron1@ghgh side ink is supplied,
wherein said first, second;"and third housings are
assenbl abl e and di sassenbl able. 15 2. The ink

segphdi Hgesasgel aimed in claim 1, wherein said ink
containing part is an ink bag including a bag-Iike

part. 20. 3. The ink cartridge as clained in claim2,
wherein the ink bag is formed of a nenber including

an ?'“”19%9? lfﬂ@ ?ﬁkecgkkgldé' '@“%ﬂéﬁﬁéaaﬁhrb§9§ma§, wherein
claimed in claim 1, further %éaconpr|3|ng an

-engagenent nechani.sm.,t hat engages said first and. -51-

S AR RHORBTAT oo SRl FABPEATET | Ao AT el 1R
claim4, wherein said engagenent nechani sm conprises
PERVeAGAgEREPRe Qhwa DEdvFleant oSopRndhamigds psg and
second housi ngs and an engagenent part provided to
enpegembet pIet gireaidedf tosthandthee ool dfowsiidgsirsheand
engagenent claw and the engagenent part

second housings, the engagement claw and the engagement part

engaging each other.

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

comprising an engagement mechanism that engages said third

‘housing with said first and second housings.

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

engagement recesses.

g. Thé ink cartridge as claimed in claim 6, wherein
éaid engagement meéhanism comprises engagement recesses
provided to said third housing and engagement claws provided
to said first and second housings, the engagement fecesées

engaging'the engagement claws.
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engagi ng each other. 10 6. The ink cartridge as

claimed in claiml1, further conprising an engagenent
mechani sm that engages said third housing with said

first and second housings. 7. The ink cartridge as

claimed in claim®6, wherein 15 said engagenent

mechani sm conpri ses engaggﬁ?pt claws provided to said
third housi ng and engagene recesses provided to said
first and second housi ngs, the engagenent claws

engagi ng tthe Tewgagéneattridgsses.cl20m@d Theciakm 1, further
cartridge as clained in claim®6,. wherein said

ceRPRE8IERta MRARANI =pP16 AP ELSEScE NGAARIRN I i FrREe8R8Ssecond
provided to said third housing and engagenent cl aws

hBEQthsdsoté’s Sy ‘}efi'nﬂf%'iccéngnggég DS INgG, thPfd hoyging
engagenent recesses engaglin e engagenent claws. iy
1%%- 9.dT%e i.nk ¢ rtridae'as claimed in claim1,

A5t fidt < cotfptt ST S8Rl EppPYRd to each of said

first and second housings so as to reinforce

engagenent of said third housing wth said first and
second housings. 5 10. The ink cartridge as clainmed in
claim1l, XurtRée dokprasinidee sty eWadwebeint @htiniles
said first and second housings together.

further comprising a screw member that fixes said first and

second housings together.

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

of said ink containing part.

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

a first housing including a holding part holding a
holding.meﬁber provided to the ink containing part:;

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

- a thirxd houéing fitted to a side of aﬁ assembly of

said first and second housings from which side ink is-supplied,

wherein said first, second, and third'housings are

assemblable and disassemblable.
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10 11. The ink cartridge as clainmed in claim1,

wherein at | east one of said first, second, and third
housi ngs conprises a cutout beside the ink supply
opening part and/or a cap nenber provided to an end

of the ink supply opening part of said ink containing
part. 15 12. An ink cartrig e housing for containing

an ink containing part, C gﬁrising: a first housing
including a holding part holding a holding nenber

provi ded t¥B.t h@henknkookat fldge podsind0a8 geedmed in claim
housi ng whose outline is analogous to an outline of

1§§L@u££ﬁ§f éEﬁﬁ?ﬂ%xnga?Q anbhhéfeOusd b fiisht 8HatOcBgages

side of an assenbly o said first and second housi ngs

fr Lch_si ' ' ied, wherein said first,
Sgéggﬁg?égﬁﬁ%#%%?%ﬂ%%bgpggggéfe 25 assenbl abl e and

di sassenbl abl e. -53- 13. The ink cartridge housing as
claimed in claim12, further conprising an engagenent
mechani sm t hat engages said first and second

housi ngs. 18 -14 Thehénknkarbriddidwusdas ag asashed mgd claim
in claim 13, wherein said engagenent nmechani sm
18enphésesn ase ghgagamentnt chagham s deditrd sese anf esgagement
‘first and second housi ngs and an engagenent part

cPERVHEEdi d&d the piher enedofi set thrdd rsdcoaldhot86088 and an
housi ngs, the engagenent claw.and the engagenent part -

- engagement part provided tco the other one of said first and

 second housings, the engagement claw and the engagement part

engaging each other.

15. The ink cartridge housing as claimed in claim

- 12, further comprising an engagement mechanism that engages

said third housing with said first and second housings.

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

claws engaging the engagement recesses.

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

piovided-to said first and second'housings,'the engagement
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10 engagi ng each other. 15. The ink cartridge housing
as clainmed in claim 12, further conprising an
engagenment mechani smthat engages said third housing
with said first and second housings. 15 16. The ink
cartridge housing as clained in claim 15, wherein
sai d engagenent nechanisnlgggprises engagenent cl aws
provided to said third houSing and engagenment recesses
provided to said first and second housi ngs, the
rengagesesg®fic} e engagemgnt helargagenent recesses.
17. The ink cartridge housing as clained in claim 15,
wher ei n sai d engagenent nechani sm conpri ses engagenent
recesses provided to said third housing and engagenent
ol avs 25 pEOvi ded LAxsahee LI UiRECAR0CONRAY, clain

t he engagenent -54- recesses engagi ng 't he engagenent

| aps.. 18, The i.nk i dge housi laimed in, ..
1 2R Follendt B PEPR B TLBE S s ettt 5P B chiret

of said first . 5 and second housings so as to

3Pgi APOYRE MNFEGEIRe SO 8F 54 BeiRFOFT SusieRgTIeNEnos ap@yid

first and second housings. 19. The ink cartridge
thoudi rguaine wiithegaild ELadn an@, sdanarchdouséngsi si ng a
screw nenber that fixes said first 10 and second
housi ngs together. 20. An ink bag sealing ink therein,
the ink bag being housed in a housing of an ink
cartridgeid.hethBkiRROcartridge housing as claimed in claim
12, further comprising a screw member that fixes said first

and second housings together.

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

a bag-like part formed of a member including an
aluminum laminate f£ilm; and

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

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

forth in claim 12.

21. An ink-jet recording apparatus into which an

ink cartridge containing an ink containing part is loadable



conprising: 15 a bag-like part forned of a nenber
including an alumnumlamnate film and a hol di ng
menber including an ink supply opening part and a
sealed ink filling opening part, wherein the ink bag
engages and is held by an 20 engagenment and hol di ng
part provided to the housing of the ink cartridge,
the housing being an ink cartridge housing as set
forth in claim12. 21. An inksjet recordi ng apparatus
into which an 25 ink cartridge containing an ink
containing part is |oadable -55- froma front side
thereof, wherein: the ink cartridge is an ink

f1ead tr ifdge tasisket thertbr, i Rhetaim 1. 22. An ink
cont ai ner, conprising: a dividable housing that houses
an ink badd® dét SPACRGIPAKLISwhRr B R GRTYEEKEe Gife sedr dmrth

idmeiher, iis enpl oyable as a fastening nenber to keep
said dividable housing in an assenbled state. 23. The
ink container as clainmed in claim?22, wherein a
plurality of screw nenbers are enpl oyable as
fasteni ng nmenbers to keep said dividable housing in
the asséfbl éd shat epnbafiner, comprising:

a dividable housing that houses an ink bag
containing ink,

wherein at least one screw member is employable as a
fastening member to keep said dividable housing in an assembled

state.

23.‘The ink container as claimed in claim 22,
wherein a plurality of screw members are employable as
fastening members to keep saild dividable housing in the
assembled state; and

the screw members are tightened in a single

direction.

24. The ink container as claimed in claim 23,
wherein at least one of the screw members is concealed from

outside view.

25. The ink container as claimed in claim 22, .
wherein said dividable housing is dividable into a plurality of
parts; and

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

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



the screw nenbers are tightened in a single

direction. 24. The ink container as clained in claim
23, wherein at | east one of the screw menbers is
conceal ed from outside view. 25. The ink contai ner as
claimed in claim?22, wherein said dividable housing is
dividable into a plurality of parts; and a boss part
into which the screw nenmber is screwed is forned on
one of the parts of said dividabl e housing, and a
recess into which a head of the screMInenber is fitted
is forne ? anot her one .of the rts of . sai

di vi dabl & housthd:™* §§nt§éne?h§s|ﬁ atBh af%e?l%gm 23,

wEé 8d IR Gsd 14 W Nt Whepebli8adabosSpPaitid® prevented from
provi ded at a position %revented from interfering

INFERE S RENT ik agh2AnkTREYi nk cont ai ner as claimed in
claim 22, wherein the fastening nenber is provided
near a handle part provided to said dividable
housi ng. 28. Thre ink cooteanaer agscéhanagdin ncbdian @22,
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is replaceably attachable, wherein said ink container

Is an ink container as

28. The ink container as claimed in claim 22,

wherein the screw member is concealed from cutside view.

29. An image-forming apparatus, comprising:

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

wherein said ink container is an ink container as

set forth in claim 22.

30. An ink cartridge, comprising:

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

a first housing including holding means for holding
the holding member o¢f said ink containing means;

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

a third housing fitted to a side of an assembly of



set forth in claim?22. 30. An ink cartridge,
conprising: ink containing nmeans including a holding
menber with an ink supply opening part and a seal ed
ink filling opening part; a first housing including
hol di ng means for holding the holding nenber of said
i nk cont ai ni ng neans; a second housi ng whose outline
is anal ogous to an outline of said first housing; and
athird housing fitted to a sble of an assenbly of
-57- said first and second housings fromwhich side
ink is supplied, wherein said first, second, and third
housi ngs are assenbl abl e and di sassenbl able. 31. An
ink cartridge housing for containing ink containing
means, conprising: a first housing including holding
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is anal ogous to an outline of said first housing; an
aasemb kab lvouidhglifsiastsetbtlebaesi de of an assenbly of
said first and second housi ngs fromwhich side ink is
supplied, wherein said first, second, and third
housi ngs Hr.e Anassénilatiré dgadhdiis asg efibt abddbreta 3AngAink
i nk baqlsealing i nk therein, the ink bag
containT™hg means, comprising:
a first housing including holding means for holding
a holding member provided to the ink containing means;
a second housing whose ocutline is analogous to an
outline of said first housing; and
a third housing fitted to a side of an assembly of
said first and second housings from which side ink is supplied,
wherein said first, second, and third housings are

assenmblable and disassemblable.

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

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

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

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

cartridge, the housing being an ink cartridge housing as



bei ng housed in a housing of an ink cartridge, the ink
bag conprising: a bag-like part fornmed of a nenber
including an alumnumlamnate film and a hol di ng
menber including an ink supply opening part and a
sealed ink filling opening part, wherein the ink bag
engages and is held by engagenent and hol di ng neans
provided to the housing of the ink cartridge, the
housi ng being an ink cartri dggghousing as -58- set
forth in claim31l. 33. An ink-jet recordi ng apparatus
into which an ink cartridge containing ink containing
nmeans is | oadable from a front side thereof, wherein:

sg?gﬂﬁgﬁlqg{kghqu3us an ink cartridge as set forth in
|

33. An ink-jet recording apparatus intc which an
ink cartridge containing ink containing means is loadable from
a front side thereocf, wherein:

the ink cartridge is an ink cartridge as set forth

in claim 30.



