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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 ELDThe present invention relates to an ink

cartridge, a housi nglt herefor, an ink bag, an

i nk-j et recordi ng apparatus, 10 an ink contai ner, and
an i mage-form ng appar ahys: ND ART

An ink-jet printer is a me??- nown one of

i mage-form ng apparatuses (or inmage-recording
appar atuses) such as 15 printers, facsimle machines,
and copiers. The ink-jet printer perfornms recordi ng on
a recor ditN§ FEETEAPSEHC HAS PipdH 8r diNg BRper) T
ejecting ink thereonto froma recordi ng head. The
REC@RRDING g BAE@TUR, | SNROEONTAINERL t70paPp@GE-TABMING
recording mediumrefers to a nediumon which an i nmage
APPBRZIUYS or mabl e. The recordi ng medi um may al so be an
OHP (overhead projector) sheet, for instance. The
ink-jet printer can record a high-definition i mage at
hi gh speed with reduced noi se at | ow runni ng cost.
TEfM AR w4 i nk-j et printer enjoys another advantage
—of easiness1n recording a color 25 imge using
HU|tIplenglggeég§€'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-recording apparatuses} such as
printers, facsimile machines, and copiers. The ink-jet

printer performs recording on a recording medium such as paper

\(recording paper) by ejecting ink thereontc from a recording

head. The recording medium is not limited to paper. The
recording medium refers to a medium on which an image 1is
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 colorxr

image using multiple color inks.
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- 2- An ink cartridge having a housing

formed of a rigid rectangular shell and an ink

reservoir filled with ink in the housing as discl osed

in United States Patent No. 5,788,388 (Prior Art 1)

and an ink cartridge having a flexible bag-like 5 ink
reservoir with an ink outTet and a chassis (housing)

wi th an openi ng through which the ink reservoir is

i nsert abhe ik aandiextr aatabhyea fiqm ihe Rhass 5ras rigid
disclosed in United States Patent No. 5,860,363 (Prior

rechhgd) a@r Sh¥el | o known @5 Rkecabt Fi #0eBd NAt ALK 9K the
contai ning parts enployed in the 10 conventiona

QK- ' r.at uses, El 1
nodsEtiol 85 SEROLSLDE ANRALRLS STrtes, batee Nome e 300
cartridge of FIG 1 includes an ink containing part _.
(PS3T BERCR) riniy Fhih ke eI adPr Caf CaB e SRS Rgorhbke
, .ink containing part 501, and a |lid nmenber 503 covering
inkt FESEFHRLL 1%L1sh i (Igeviutdptofndhe €ydswidy | Gwlusdage with
502. The ink containing part 501 is integrated with a
an bpkding bendeyh 504idho tivkei ¢hkarssatedti cyild ndrdecalbilakinto
filling opening 505 for filling the ink containing
andpakt rafdami ¢ hi tdik taRd chag¥i ENdsi §8dcished URPInieRANERStes
506 for supplying ink are provided. The 20 hol di ng
PatBREDRE . 504346, Pished siht @ the) cyllndric 585507 SO
° t hat projections ggﬁgoof fhe ho%d%ng neﬁ%ggﬁkgf gﬁgage
ol.es .5Q02a forn on _the wall, surface, of
car ERRGETT Oha 03 AR BT a0 Iy "Bt Rins) gt
menber 504.is fixed and held to the cylindrical case
Congﬁgglqﬁﬁf|}%FﬁgﬁbgPC§§%5@g FEP#FEteF%nto the opening
of the cylindrical case 502. -3- _ Recent
i nk-j et Flécorldishgvappapbies ezorrend itmadoaskineanbr edgak
as higher image quality is achieved. Therefore, in the
Ther epkntarkides afeddicdi Agiappades umesinka comallinduly pank
is mounted on a carriage so that ink is supplied to
501t hensabhingumiy tark1finam 8albtdsd MBOX Adudidgethe ink
provided to the apparatus main body. This is because a
con€QMN eRd | ﬂﬂﬂgea%E_bnKiﬁe&eﬁﬁgf"5bjmbdyg¥ihatHﬁe'Eront
whi ch cartridges are nounted on a carriage requires

sidb’ egueMnd LRI AGEIRRL, 1 9ha¢RELT | 4985 502,  The ink

containing part 501 is integrated with a holding member 504 to
which a sealed cylindrical ink filling oéening 505 for filling
the ink containing part 501 with ink and a cylindrical ink
supply opening 506 for supplying ink are provided. The
holding member 504 is pushed into the cylindrical case 502 so
that projections 504a of the holding member 504 engage
engagement holes 502a formed on the wall surface of the
cylindrical case 502. As a result, the holding member 504 is
fixed and held to the cylindrical case 502. The lid member

503 is fitted into the opening of the cylindrical case 502.
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Accordingly, ink cartridges have becone larger in 10

size, and if the ink cartridges should be disposed of

directly after use as the above-described ink

cartridge disclosed in Prior Art 1, it is a huge waste

of resources. Therefore, -Bt i s necessary that ink

cartridges be effectively reusable. The ink cartridge

of Prior y t %iSi%ELX houses . an 15 ink reservoir in a

chassis so that The PRk FEREHVE PRREGAYEFFabPRY| H consume

and extractable fromthe chassis. According to this
mOLEnf-NEuR At F o e hdmegsr uphéty nks ragersimd- r dhgica§ore, in

unstabl e, thus preventing a stable supply of ink. In
thehgegage wikiimfermcoogdihg bpRacarisésige ismad 1t Bebnaank is

body of an 20 apparatus fromits upper side so that
mottheéednén cardanigerd sol oadedinkbtds the@Eppal abushwl Ehall sub

the ink supply opening of the ink cartridge facing
tad@wWaveh da hdke 1k RSeRYQLE ¢§O§E&gﬂL&¥9§m;%p§9Q§tus main

extent in the chassis. However, in the case 0

Lkoser &y ' artrj ' t i - body.of the
P oo R T aEre PRAlENEd B IR

cartridge is .-4- .loaded with its ink supply opening
e el P i dra oL i P e g o cB “onS

(hereinafter, this configuration is referred to as a

CafroAPe | B T IrAYaRat Faptacenn mf casdriguesi s

inclined in the chassis. Accordingly, it is 5
i npossi blfecogdanplpy e dammidoesdhagecbatomerkigar in
Wi th such an ink cartridge. Further, in

sivhe smdei DftHehanknkacaridgelgesiafuld Ge Hispbechobdi @brectly
menber 504 hol ding the ink containing part 501 has to

afberpusdess itHO @ovexheast eskd raom theoyligadpk cal osasein
502 10 through its opening that is substantially equa

rli Br- S} ) sh g 0 2 t e of K i
reifrshat 40 e 9 g JROtE o SOt o fyg R0l .

cartridge is ass or disas

. L1108 Y. Fur In.th — [ Ink_int
top R e nbdaron t ErabF ISP 18 Rt sl AE A et The

i nk reser¥Pit ks extracted fromthe chassis
The ink cartridge of Prior Art 2 simply houses an

ink reservoir in a chassis so that the ink reservoir is
insertable into and extractable from the chassis. According
to this configuration, however, the ink reservoir remains
unstable, thus preventing a stable supply of ink. In the case
of inserting the ink cartridge.into the main body of an
apparatus from its upper side so that the ink cartridge is
loaded into 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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15 502. On the other hand, if the ink reservoir is

pl aced in the chassis 502, it is inpossible to check

the condition of the ink bag 501 while pouring ink

into the ink reservoir. Further, the

i nk-jet recording apparatuses have been w dely used

for business purposes because of their increasing 20

processi ng speed. Therefore, it is required to reduce
loadedt siperiyy iindk suppth bpsnbeenfaciald 2ed abyibawaeasi ng

the capacity of an ink cartridge. However, users who

(hoEEhBﬁté’P)t @ife%.ltqtdnv%xréméfter, CHMTReR Fab pRERLS A0
hus consune a small quantity of ink 25 cannot use up

refgpke&ntorgéléﬂ%fa% th gg%ngf?gon %%.CIEXe knkAs a

rrecomren exp| ot 'the
result, the ink may deteriorate over tine to cause,

reSgFERtT ol frhete t9. CRtr £hRFS I3 he AT PBACHase pt ce
of ink cartridges rises, so that an ink cartridge
impgapdh bt | 5o camley Shei fnovﬁelwmwrxfﬂg@ﬁaapgarmm such
. al so becones expensive, thus placing a burden on
an Uskrsartridge. Mor eover, in order to inprove the
assenbl ability and di sassenbl ability of an ink

cartridgertherioka the pOssd e dhe checkatbeigondift ims. 1,
of an ink bag, and to nake the front 10 | oading

theCABLAGMS Hdrst LERIOKBRE S g A 1l V':ﬁ@@o%t%%%hagp% 881 has
proposed for an ink cartridge. In the case

to EILIARS Sl e SR Ral e B e g e
thrghgkhg£é)gpenlng that is substantially equal in size to the
helding member 504. Therefeore, the ink cartridge is assembled
or disassembled with poor operability. Further, in the case
of pouring ink into the ink reservoir, stability is not
maintained if the ink reservoir is extracted from the chassis
502. On the other hand, if the ink reservoir is placed in the
chassis 502, it is impossible to check the condition of the
ink bag 501 while pouring ink into the ink reservoir.

Further, the ink-jet recording apparétuses 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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Accordingly, it is a general object of the present
invention to provide an ink cartridge in which the
above-descri bed di sadvantages are elimnated. A nore
speci fic object of the present inventionis 20 to
provi de an ink cartridge-3-hat can hold an ink
containing part in the front |oading configuration, a

n i dge,_.an | a hat, can be
beﬁgfdEggg%%%mﬁﬁggﬁdgxéfé ‘%%(%%§1| %rongP%e H¥TsT g Sutts
of .the ink cartrldge in the front Ioadln
Ehe ol d‘ﬁﬁyaﬂe&ﬁrlﬁﬁa SreY®k-§dte e 6P8RRg eéBEB%%rﬁ us 25
enpl oying the ink cartridge. -6- Anot her
ingpylal i fiErEbpeet toe whi prissdase préaei ofi itkto
provide an ink container for a single color |oadable
cartmxﬁgﬂslnnﬂ@s f epnthgt appairét usritiiegpegbhyea iy id@ning
shape, an imge-form ng apparatus to which this ink
wit@ntiad eirdhase att aghabbLra@lys idlkoCBREANAS! c BBVANG/E thus
di vi dabl e housing with increased rigidity, and an

pléaﬁngIQﬁﬂ&ﬁ%_ngéE@LQS to which this ink container is
at t achabl One or nore of the above

obj ect s f h resent ntlon are achieved

i nk cartglaées?%cl{ﬁio oty an ° ARPTI8° cﬁbﬁeﬁ?ﬁ?ﬂ§%ﬁgﬁilty and

i ncl udi_n hol di_ng nenber wi th an i nk supply openjng
dlf)%ﬁe“gﬂrf%ﬁééé{l ad ?ﬂkﬂ?}ﬂqa}%l@ﬁ@m h§ Pake; 1l Rossible to

housi ng i ncluding a holding part hol ding the hol di ng
chegrbiare siondiéipakoE ot aimi Mpgarnd oseebadtiw usiang

whose outline is analogous to an outline of the first
losdirsi ngpnfagaratibnr eéndbonisi,ng Hivt ddbie laowssdey afayabe

assenbly of the first and second housi ngs from which

propéieed rord anstppl edyr Wher el Nt keef Eask, oseaRsIhyiand a
third housi ngs are assenbl abl e and dlsassenblable
dividable housing, however, the rigidity of the housing is

reduced.

DISCIOSURE 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 object of the present invention is
to provide an ink cartridge that can hold én ink containing

part in the front locading configuration, a housing for the ink

. cartridge, an ink bag that can be held stably in and extracted

easily from the housing of the ink cartridge in the front

loading configuration, and an ink-jet recording apparatus

employing the ink cartridge.
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According to the above-described ink cartridge, the 20
first, second, and third housings are assenbl abl e and
di sassenbl abl e. Accordingly, it is easy to replace the
i nk containing part. One or nore of the
above objects of the present invention are also

achi eved by an ink cartrﬁdge housi ng for 25 contai ning
an ink containing part, including: a first housing

-7- i ndnglinkg achel dhegi paEtolplel gy ankobdesgnfenber
provided to the ink containing part; a second housing

1nv\§'ﬁ9§8noi‘§lﬁ@epfosvl%al gous L8 991&9 'f&e aofsdltéi@gg LESEr

ou5|ng and "a third housi ng frite

of the first and 5 second hou5| s fr.om
10T ES ol S o B e P REEBLT £ oo BT V\%dlps
third housings are assenblable and di sassenbl abl e.
shapge Qi HIRIY IHE Ao FEPasatFbEe YiniCl dritls dgé container
housi ng, the first, second, and third housings are
is atsanbilabte a0 iard cdinéassenbhableg Actiorigiairgley hoiising
easy to replace the ink containing part. Further, it
withsipossadd@ tigyibiuse the bnkigand-afstmihgappanaths to
stability. Therefore, it is possible to supply ink

whighabhys {0e Qnt@Herofist heraboye1obj ects of the
present 15 invention are al so achieved by an ink bag

seal i ng g 6&hg&ggnoftQﬁﬁa§§nQﬁQﬂ9ﬁ%ﬂbaE8u%ﬁ? éPeQent

hOUSIng of an Ink cartri g I nc Ing: a
. I ke part ne% of _a.nmenber Iudl alun1nu
inv B3Rl Erd T S GYhoraihG Herber %aﬁhﬁﬁn&n PRI
supply openlng part and a sealed ink filling
CODBﬁéHPﬁ@ PRt | IR d e ﬁhéﬂﬂk%d@er@?@%g@&%ﬁ@ |1§kh§}1691¥
by an engagenent and hol ding part provided to the
opehoplgi parofanthe gt ledr inkdgelline drrrsing deeitngaahirak
cartridge according to the present invention.
housing including a holding part holding the holding member of
the ink containing part; a second housing whose outline is
analogous to an outline of the first housing; and a third
housing fitted to a side of an assembly of the first and
second housings from which side ink is supplied, wherein the
first, second, and third housings are assemblable and
disassemblable.

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

One or more of the above objects of the present

invention are also achieved by an ink cartridge housing for

containing an ink containing part, including: a first housing

S
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The above-described ink bag can be housed stably in 25
the ink cartridge. Further, a |last-m nute check of the
-8- holding state of the ink bag can be done before
assenbling the first, second, and third housings.

One or nore of the above- 6bjects of the present
invention are al so achieved by an ink-jet recording

irdpalauUS Boldigy \M@ﬂ&hh@mdmg candiydge fnfe%(e’cy pgggiégd to

i nk cont ai ni ng part is | oadable froma front s
h 0 n i nk SGartr |d e, JS an ink cartridge
th%cgg?dgﬁﬁyggﬁqk% prgéent PV eRL O gPéenﬁuggl?ﬁegs
gove descri bed .ink-j recordi ng 10 apparatus, an_ink
ang PEPPag%Oa%d%%H@let 8ft hBepf et heHditi Rd @ FBAadd
into the recording apparatus with the front | oading
hoggang gbit bt edrko AcEdce gl i asserblhiossl Bihe férsephade
only the ink bag when the ink of the ink cartridge is
segeed bipys gk ifrdis walish podsi bhle 19 sigpdliyd, nkhetrabhyehe
150ne or nore of the above objects of the present
firBYENseOFN@S arRl SBidehheretndy &k idHcL@NER1RCENd
attachabl e repl aceably to an i nk container | oading

diRatke@b1 ¥ d Mage-form ng apparatus, including a
posi tioni ng part deflnlng a positional relationship

bet ween t;} ta ner and roductJ n

par t prov?%gg E kh taf%??mlggg p%?ftrlé%e
h The above-d scrlbed |nk contalner |ncludes a

OHBEN? 1 oMihg dat FEFPRFNng2Ad pdsiid diASingPaprBnahpgmblable

bet ween the ink container and an ink introduction part
anar By e AHe -i nRceortanaby . | dadisngasar to Theletorige

a plurality of 25 versions of the ink container
ingontat Miming e rsane Footberj nkt is possible to house the ink
containing part with stability. Therefore, it is possible to
supply ink stably.
One or more of the above objects of the 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 filling
opening part, wherein the ink bag engages and is held by an
engagement and holding part provided to the housing of the ink
cartridge, the housing being an ink cartridge according to the
present invention.

The above-described ink bag can be housed stably in

the ink cartridge. Further, a last-minute check of the

i
Iz
H
H
k3
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-9- but having different shapes are attachable to an

i mge-form ng apparatus. One or nore of the above

obj ects of the present invention are al so achi eved by

an i mage-form ng apparatus, 5 including an ink

contai ner |oading part tg which an ink container is

repl aceably attachabl e, wherein the ink container

| oadi ng part includes a positioning part for |oading
holidikgcehtae nef sthdainlc drigaicani bk déna Ise ighe acaleablang the

have different shapes. 10The above-descri bed

fidstgeeteohl] ngn@pparat ks ukasga . posi tioning part for
| oadi ng i nk contai ners that contaln |nk of a single

col or anshhaye flif efephaShapes . obT & Yrerp gngr sent
cont ai ners contalnlng In a si e color an ng

lné@ﬁ%ggaent sh es e at t chabl go the |nggf g
apparat 9s° gfaphén Bove BH;Q %995FPPH atus

present |nvent|on are also achi eved by an ink

l”t@o WOAFReRD 19e| Grfitid Wedicondabnens oysi iy eat apodaaspart
an i nk bag containing ink, wherein at |east one screw

is #@ﬁﬁéblﬁszthhwabhé:a@da thsreaf ngvhrerdier the keép t he
di vi dabl e housing in an assenbled state. 20The

cardglrddgedéscan btk iddetedatyai aetoedph®yiso athd gasiscane
screw nmenber as a fastening nenber to keep the

invénehidabl e housing in an assenbl ed state. Accordingly,
the ink containing part (ink bag) of the ink container
can be rgplacg [ e & 0 i nj .
part caﬁggé ho%?eg%skg 5%55%3% at %dgén%aﬁggepéég&dlng

app%%gehggdaétf% caéﬂﬁfdgéracEQ§d££§'§%téhe present invention

is loaded into the recording apparatus with the front loading
configuration. Accordingly, it ié 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 cof the present
invention are also achieved by an ink container attachable
replaceably to an ink container locading part of an image-
forming apparatus, including a positioning part defining a

positional relationship between the ink container and an ink

- introduction part provided teo 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 intreoduction 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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-10- the housing can be increased. One or

nore of the above objects of the present invention are

further achieved by an i mage-form ng appar at us,

i ncludi ng an i nk container |oading part to which an

ink 5 container is replac@ably attachable, wherein the

i nk cont ai ner includes a dividable housing that houses

Nl : j+Ni i.ak ' t,..0 r .

T S abi L RE o F ot ot sty o pags " Fifmina
3 E¥i ggle housi ng i n an assenbl ed state. 10Accordi ng
PP € above-descri bed i nage-form ng apparatus, stable

i nk suppky is performable. BRI EF DESCRI PTI ON OF THE

DRAW NGS & Rér "8bf ett sth¢ U £LLIFFLad Pant BgeRr@Fent

the 15 present invention will becone nore apparent
invephiohea ¥oldlem aghdeveaill kY aesbrags-fmrmimgn appadatus,

conjunction with the acconpanying draw ngs, in which:
inElGdidgisn amlexpintdedepel spetiid ieati e ofhiah an ink

conventional ink cartridge; 20FIG 2 is a perspective

coMt8Vnef BN Hdil GRELILdger ackSE th NAHG-A of ithe! ink container
enbodi ment of the present invention;

loading part includes a positioning part for loading ink

containers that contain ink of a single color and have

‘different shapes.

The above-described image-forming apparatus has a
positioning part for loading ink containers that contain ink
of a single color and have different shapes. Therefore, ink
containers containing ink of a single color and having
different shapes are attachable to the image-forming apparatus.

One or more of the above objects of the present
invention are also achieved by an ink container, including a
dividable housing that houses an ink bag containing ink,
wherein at least one screw member is employable as a fastening
member to keep the dividable housing in an assembled state.

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

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

so that ink can be supplied stably. Further, the rigidity of
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FIG 3 is a perspective view of the ink cartridge from
which a third housing part is detached according to
the first enbodi ment of the present invention; 25F G
4 is a cross-sectional front view of the ink -11-
cartridge according to the first enbodi nent of the
present invention; FIG “58-is a side view of an ink
bag i ncluded in the ink cartridge, FIG 5B is a bottom
theVihewsohgt Ben ik bagdseed? illustrating a state of the
ink bag filled wwth ink, FIG 5Cis a sectional view
of an algpm nymy -3 pat @hé'éﬂ%&é’rdﬂ réﬂ:t% 4y EthI?i’e%nt

the |nk bag, and FIG 50 is a sectlona Vi ew an 1 nk

0 ng .part f. th nk_bag accarding to _the

inRRK B ot e i Ve blne T MYt (s T8 rebaEaTas:

a S|de view of a first housing part of the ink |,
incdyfipgagR HRIEFUITTGIES LReMERT shaEntdithest 6f LR

present invention; FIG 7 is a side view of a second
conl’o}@&@ﬁﬁgl@ampkﬁceably ehgachrbtar twhekpiradder dnkgcpotainer

the first enbodi nent of the 15 present invention;
includes 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.

According to the above-described image-forming

apparatus, stable ink supply is performable.

BRIEF DESCRIPTION OF THE DRAWINGS

Other cbiects, features and advantages of the
present invention will become more apparent from the following

detailed description when read in conjunction with the

accompanying drawings, in which:

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

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

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

FIG. 4 is a cross-sectional front view of the ink
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FIG 8 is a side view of the first housing part
engagi ng and hol ding the ink bag according to the
first enbodi ment of the present invention;

FIG 9 is a perspective view of a first variation of
20 the ink cartridge accotbiing to the first enbodi nent

of the present invention; FIG 10 is a
t P eepond. vani af of. t [
cREESRRC SR S PrSCEORL MR LRyl P! Bfcaen:

._present_invention; 25FIG 11 is a perspective view of
+n e?§+?%’variation -12- of the ink cartridge according
to the first enbodi nent of the present invention; )
FIG 12 i4CGa sPdéSvi et iR Ofi PB JBKi BRY obnefudask in the
ink cartridge for illustrating the connection of the
inkngastpighae,i dgE -t 6Bahs appariHtas wigwn ofode aokopay nipr
~to the first enbodi ment of the present invention; FlIG
ill8stsataidg entstuitewo of thdeinbivgly anilatd eacaf ihkhe ¥k, sc
cartridge according to the first enbodi nent of the
isPhesents dMeRtb@Nor 19K 8 udfhiir$ 13RS Reet e ryifIhOfA
a fourth variation of the ink cartridge according to
- [ odi of esent. i nv Lon; .
ma ] e e R R B M PR S ioof SREERRRp by view of
recordin apggratus t hat

: LS .an e-form ng. appar at us
an 1InkK supply opening part o% the 1&Eﬁ%ag accorgingpto the

first embodiment of the present invention;

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

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

FIG. 8 is a sidé 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 fifst 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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15 according to the first enbodi nent of the present

i nventi on; FIG 16 is a perspective
front view of the ink-jet recording apparatus in which
a front cover of an ink cartridge |oading part is
opened according to the first enbodi nent of the
present invention; 20FI G127 is schematic di agram
showi ng a configuration of a mechanismpart of the

of ithe jiglk beeer dihg 2PReFalis taceakdirngst Oetifedfid®! of the
enbodi nent of the present i1nvention; FIG 18 is a plan

iew qf,,Rart ,Qf the mechani smpart of FIG 17
préz?gglor di F}rg t%m?he first enbodi ment of the present 25

i nventiop:. -13-. FIG .19 is a diagramfor illustratin

the rel a?lr‘%hsfwzigplso@t Sy HEYi ﬂiLz ¢ t i dgh vaddditign of the
. _part of the_ ink-jet recording apparatus and-ink
ink gartrdges Se€of L%fgtlia&lél%ég@néoeﬁ%m%rﬂf dfhe Hek

present invention; 5FIG 20 is a front view of the ink
canﬁgﬁQQedgg apagippyratus main body, according to the first

embodimént of the present invention;

FIG. 13 is a front view of the third variation of
the ink cartridge according to the first embodiment of the
preéent invention;

IFIG. 14 is a perspective view of a fourth variatipn

of the ink cartridge according to the first embodiment of the

present invention;

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

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

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

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

invention;
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20

part according to the second enbodi nent of the present
i nventi on; FIG 21 is a diagramfor
illustrating ink cartridges of different shapes
according to the second enbodi nent of the 10 present
i nvention; FI3-22 is a diagramfor
illustrating a positional relationship between ink
cartridg f.ditfere ng nd,a.cartrid
insertio%ﬁﬁglégag%o%dﬁ%%g 0 ﬁ%ﬁgéeégﬁ r%%ﬁ%%%ﬁg%t of
he. present invention; 15FIG 23 is _an expl oded
re b F AHeT T UM of P LI RikCE5H 114y d CRELBPAPAB 1 9F he
. third enbodi nent of the present invention; FIG 24 is
ink-3ekt FodivieewPerrghrs ahdt ik igaictridgesapeepaging to a
according to the third enbodi nent of the present 20
sercapengitgydiremd of the preselt Gn@Htiiena perspective
view of the ink cartridge in an assenbled state
accordi ngIGe tbeigharereiodidients ehet hek pELsENtdge loading
invention. -14- BEST MODE FOR CARRYING QUT THE
pakﬁ“@@gafaing to the secoﬁﬁdéﬁﬂgd1ﬁéﬂy1okstg%ng s
reference to the acconpanyi ng d?aMAngs, 0 wbodi hent s
. present invention. FIG 2 is a perspective view
lng%ngﬁgéhk cartridge 1, 5 which is an ink container,
accordin 0 first enbodi ment of the presen,
A 16RePdr i1t €

t .
i nvent i on PRefer ¥ ny $REE F theUFhkatHrg ritdgeartridges
includes an ink bag 2, which is an ink containing
ofpditfeniitt #1Reesi AGCSrdbry housihty sefenfnkmbedigentTif the
housing 3 includes a first housing part 11, a second
pragest ngygaxtion2, and a third

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

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

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

FIG. 25 is a perspective view of the ink cartridge

in an assembled state according to the third embodiment of the

present invention.
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10 housing part 13. The first and second housing parts
11 and 12 forma housing part that protects the X1 and
X2 sides of the ink bag (ink containing part) 2. That
is, the housing 3 is divided into the first and second
housi ng parts 11 and 12 usi ng the ink containing
part 2 along a plane par& el to 15 the direction in
which ink is supplied (an ink supply d|rect|on)

BEH @ODE FSRacHRRSERET due TuikewnNokNTheni nk cartridge 1

fromwhich the third housing part 13 is detached. FIG

4 is a cfQssssagdienak f EQUénV'»?:V%}eréﬂéerén@é ¢artrbdge
1. FIGS. 5A 20 through 5D are dlagrans

strati the |nk ag.2. ..Fl G [ S|de Vi ew. 0 .

acqgdiv iy Aomei et par %&b"dﬁ“&”t? I e B teR sfvention.
the second hqusing part Referrln
FI GS. 54 Hid 58S tathFﬁReﬁ’ébV% THH Rfesla lﬁﬁgCF‘Fgéldge 1
part 21 having a substantially quadrilateral 25

whichedanguiak ¢onthinerenedoneany bt ihierdndmpadingnhgot
menber -15- 22 to which the bag-like part 21 is

the predenthéenbagticke pafier2ingstborbed Df @re dnkmcaunridge
am nate filmand has flexibility. The hol di ng nenber

1 id2luseBBde Ofknesd w2, Thacoutki B Ohk tdshthagrildK@apart and
21 on the X2 (X1) side is not limted to a 5

t:apgke ubstaptiably
MR R IR (A oo

a ff%%% Egusggg a%%;%_Spec%%b%ngugougfhé”bér(aié% %é% 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 is a side view of the first hodsing part 11. FIG. 7 is a
side view of the Second housing part 12.

Referringjto FIGS. 5A and 5B, the ink bag 2 includes
a bagnlikerpart 21 having a substantially quadrilateral

{rectangular in this embodiment) outline and a holding member
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The bag-1li ke part 21 enploys an alum num|am nate film
30 of a layer structure formed by stacking a dry 10

| am nation 30b, an alum numfilm 30c, a dry | am nation
30d, and a PA 30e successively on an LDPE 30a as shown
in FIG 50. The bag-like-part 21 may al so enpl oy an
alum num |l am nate fil m of another structure. As shown

2'@oFbﬁﬁhh5@M§QQ§P§AkEhEaE%D cgggg%% &oénhgﬁe part

have their respective er|p
hatc I wel ded to each other and t
“Indpat b o o 2 155 HEm, SUBETHE o A BoBaglrikeity.
ape thereby form ng the bag-Ilike part 21.
Th‘FhEOiB YT NS 2224 sdmagengkstsiith afhencethanef ehnghe
body conventionally enployed to maintain its shape,
bagndiRe mprast f3lexitbithiet ¥, a4 whdé eis Ancordimdley, tbhe
amount of ink to be left over in the bag-like part 21

recsasgbst anid aldyy beedubedanflsl herci tdig araber babsin@ially
menber formng the bag-like part 21 is not limted to

1anpet 8m neHe hg-nake bhkm 21 tid sid¥r efefrablg, choyeyer
© topnake t he g%glllke %art 21 % a neﬁ%%% |ncF§d¥§g§at

Spgérrgfgs(; an 2l wr aum k%n(,\%q?t g;fLIm -16- The hol di ng

I'S Integrate a cylindrical opening
(ink fill [1jng the

ope rt. 23 used for fi ,

bag- IlkeTbﬁr EIT%F%hP$§%<2%A ﬁ8H§haﬁoF uT%“?Qw%ﬁﬂ}nate

|nS|de the cylindrical openlggﬁgart 23. The ink 5
LR P9 iyl ohemivtg FAFECDITE nke by séalckaggpar@re4

that is formed by nelting a mddle portion of the ink
lapipethen offdni g panningut bikealOd,he idayedpabindhioughod,

hol e thereof. Further, referring to FIG 50, the
antoh dPh Bl rderxed8ively 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. 5BA) welded to each other and
to the holding member 22 so as to be formed into a bag-like
shape, thereby forming the bag-like part 21.

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

however, to make the bag-like part 21 of a member including-at

least an aluminum laminate film.
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is also integrated with a cylindrical opening (ink
supply 10 opening) part 25 for supplying ink from
inside the bag-like part 21 to an ink-jet recording
apparatus. A through hole 25a is forned inside the
cylindrical opening part 25. A cap nenber 27 hol di ng
an el astic body 26 such @¥rubber inside is fitted to
the end of the ink supply opening part 25. A hollow 15

suppl y needligoidiold ewmpeedbe) is Wiyt Witk a
i ntroduction part, is stuck into the elastic body 26

f.r OMm: in: body: .si f. : i r
e Y S S R A S R s o
.of. the recording a rafus Wwith _the sealed state of.
i g Sher FRATDaTe AL ATng i APKT nel. LGRS ARG 1Fo
FIG 5A, the ink supply opening part 25 is provided
formpss L ast Pl FYei ariHeddiGleoPshipHePf Rk dag Then i
vertical (Z2 or Z2) direction. Accordingly, in the
fildage eobensinagrate 2hkirsddeisdgeseal ng eaniprdghthat is
position (shown in FIG 2), ink flows snoothly in the
foheagt bivkeepaihg 24 mfddie gotkidh bagtRe compaficd iwdt bpehéng
case where an ink outlet is provided -17- in a '
paR0%i3t ikensehf sehe f 10 RE GeRbEeght RoBd Edh-Oir.an ink

bag as shown in FIG 1.As a result, it can be ensured

that ¥ nkedfldle B0 RgPRS! rd. 180 SURR FRhLAbLYmdRE: 22
is also integrated with a cylindrical opening (ink supply
opening) part 25 for supply%ng ink from inside the-bag—like:
part 21 to an ink-jet recoréing apparatus. A through hole 25a
is formed inside the cylindrical opening part 25. A cap
member 27 holding an elastic body 26 such as rubber inside is
fitted to the end of the ink supply opening part 25. A hollow
supply needle (hollow needle), which is an ink introduction
part, is stuck into the elastic body 26 from the main body
side of the recording apparatus so as to allow ink to be
supplied to the main body side of the recording apparatus with
the sealed state.of the bag-like part 21 being-maintained.

Referring to FIG. 5A, the ink supplf opening part 25

is provided substantially in the center of the ink bag 2 in
the vertical (Z; or Z,} direction. Accordiﬁgly, in the case of
using the ink cartridge 1 in the upright position (shown in
FIG. 2), ink flows smoothly in the bag—like bart 21 of the ink

bag 2 compared with the case where an ink outlet is provided
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Further, the holding nenber 22 is integrated with 5
engagenent projections 28 and 29 to engage engagenent
claws 51 and 52 (FIGS. 4 and 6), respectively, of the
first housing part 11. Wth reference to the ink bag 2
thus forned by joining thE74wo flexible filns 30, the
‘housing 3 of the ink 10 cartridge 1 includes the first
._and_second h ings 11 d 12 that_ are separable in
N ReP QT T oET ot OF T AFERnBAE ST 11 601 BTE PLI AE S0k bag
formng the ink bag_2 that is an ink containing part. |
aspaheyri Hy B¢ Fles, “25afdrasuthe i Aadedsr eRsErafAgtast ink
second housing parts 11 and 12 substantially anal ogous
int pheak#ootiter pard ddnbbnedhstantidld #t hised bHousi ng part
13 is fitted into a lower part of the front (Y2) side
of the canbithed,f thethahtliseeaentbaerogi ng patégrddedndith
12. As a result, the first through third housing parts

enddobhe QUG- ASnasSeMRh@th d 't 2 dfee HeHskRdnd ffads 51
S

substantial 'y rectangul ar parall el epi ped shape. As i

eser | b en ' ' S e :

angeggsgpﬁ%Shﬁ%%ﬁkb?@reg%?ﬁa@%&%?ﬂ%a%ﬁgﬁgge%gg?%)Haaéé?%
f rgid on the rear (Yl) side of the housing 3, and an

paSSe fhg 53 is fornmed on the front (Y2) side of the

housing 3 so as to 25 face the ink sugplx openi ng part
25 suppl yig FRESEBNERet iy inkgbag 2 thus formed by

joining the two flexible films 30, the housing 3 of the ink
cartridge 1 includes the first and second housings 11 and 12
that are separable in the direction of thickness of the
flexible films 30 forming the ink bag 2 that is an ink
containing part.

Referring to FIGS. 2 and 3, the divided first and
second housing parts 11 and 12 substantially analogous to each
other are combined, and the third housing part 13 is fitted
into a lower part of the front (¥Y;) side of the combined first
and second housing parts 11 and 12. As a result, the first
through third housing parts 11 through 13 are assembled into
the housing 3 of a substantially rectangular parallelepiped
shape. As 1is described belo&, when the housing 3 is assembled,
a recess 41 and a projecting part (a handlie part) 42 are
formed on the rear (Y:) side of the housing 3, and an opening
53 is formed on the front (Y;) side of the housing é 50 as to

face the ink supply opening part 25 supplying ink to the main
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body of the recordi ng apparatus. The recess 41 and the
projecting part 42 are fornmed to help fingers catch
the housing 3 easily in attaching the ink cartridge 1
to or detaching the ink cartridge 1 fromthe nmai n body
of the recordi ng apparat us. Referring to
FIG 6, the first housiﬁ@fbart 11 has a substantially
rectangul ar outline on the X2 (X0 side. A half recess
bodhl A ahkalkbcpraj 8gtameh Radds 42Ahed rebdboyt 4 834hd alMd
gui de parts 44 and 45 are forned integrally with the

prdjd&tint0 EQHShﬁgaP@rfoﬁJﬁancd ﬁ%flpegsaﬂﬁsw catteh }firlef The

recess 41A i s substant ly h recess

hal f prag part ZA [ subs antiall f_ of the
nogfigio B BRET3y el R0 TPEACEEBH ST de L & or m

a space that an |nk f||||n apparatus can enter to
de%taqhing, khendpkt RREFRICIRG 219981 dhesmaatweedy tHe Hier st

and second housing parts 11 and 12. The gui de parts 44
recaydligy appagstdsio |l oad the ink cartridge 1 into the

mai n body of the recordi ng apparatus and the ink

filling apparats.tdWHTchek, ehgagenenthqarimy 46ar 46bhas a

and 46¢c to 20 engage engagenent claws 66a, 66b, and

sulbfiGartib®l y7 rect 85@ELd+ WRloLinef chhensegong, houshag pardalr
12 are fornmed on the inner wall face of the first

redUsing parh it @{% glgcg @%ftizghegeeuto@hfﬁ@f and

pOS|t|on|ng part that "déterm ne a podition

guleng gé%ha%g 8#2%? Ige dﬂ%gp%?@%§ﬂﬁ@9;%?§i%%rst

housi n pari and the above-descri bed
ho %’é’gé’ 1 |awc,l‘sa pﬁﬂ%?rtyhat TeRghge! aFerate 412 is
fastened to the engagenent projections 28 and 29,
subdspddaillyl palsfof idichglatiarg énbefhehale anzmcrl:e@gonart
the inner wall face of the first housing part 11. The

42/p0si substagtbaphy tlsa U7 ahdh48 pandethéngnoagenent dhaws

51 and 52 form an engagenent and hol ding part that
cuméﬁgages apdphel tsed her e Bg sparberh2?2 &f e fink ibag
apparatus can enter to fill ink into the ink bag 2 held
between the first and second housing parts 11 and 12. The
guide parts 44 and 45 are used to load the ink cartridge 1
into the main body of the recording apparatus and the ink
filling apparatus.

Further, engagement parts 46a, 46b, and 46c to

engage engagement claws 66a, 66b, and 66c (FIG. 7},
respectively, of the second housing part 12 are formed on the

inner wall face of the first housing part 11 at three corners

thereof. Further, positioning parts 47 and 48 that determine

a position at which the holding member 22 of the ink bag 2

engages and is fastened to and held by the first housing part
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Further, an approximately quarter-circle arc part 53A
for formng part of the opening 53 is forned on the
front 10(Y2) side of the first housing part 11. The
front side refers to a |l eading side in the case of

| oading the ink cartridgel® into the main body of the
recordi ng apparatus. That is, the ink cartridge 1 is

| o t e Y. e LN r
11} OBl TR D008 el rCERSLGY SARRAS W
recordi ap er,.an .

RS SASLENEd T By AN R BRbaRE ARt L 2P and
of the third housing part 13 when the third housing
%g qqgon the

22 pak IR Gyt 88 FRe o HENT MR 24 eRBRPTRIUS
parts 11 and 12 is provided to the first housing part
inngr wONextacer effechenfirst Fld@sing phetsétondTimusigigioning
part 12 has an outline substantially anal ogous to that
papts t4e drid I8 badsthg @addgehlentAdlawt Fecess #Biox an
hal f projecting part 42B, a cutout 43B, and an

sentd:dd cald op1paRYy Sérargfoldedoen Lhe Md@f@{@/ h%fld
endtJhe second hou5|ng§p§rt 12. Thg%%glf recess 25 41 g

menbistantialby ?g%f]%g% $he recess 41 The hal f -20-

prOJectlng par S substantlally hal f of the

prOJectlggrﬁsrt 42. The cuto t 43B is provided to for
t he spacé"{ht'd" whi'e FRHE AR FELIYl At ‘%’p g&f par
enter to fill ink into the ink ba% 2 held betmeen t he

Rifet fargsceAathehistig qRandgoLpS is formed on the front

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

Further, an engagement recess 53 to engage an
engagement claw 71 of the third housing part 13 when the third
housing part 13 is fitted into the first and second housing
parts 11 and 12 is provided to the first housing part 11.

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

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

‘41B is substantially half of the recess 41. The half
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5 and 12. The identification part 64 represents the
color of ink filling the ink bag 2 of the ink
cartridge 1. The engagenent cl aws 66a,

66b, and 66c to engage and be caught by the engagenent
parts 46a, 46b, and 46c, respectively,- of the first
housi ng part 11 are form&®P-10 integrally with the
second housing part 12 on its inner wall face at three

SRERATY pBYEt Bes, i &1 NG RALNS y6Fa8R06 68 RAVL NG ot |
prd?%ovg§-55to mhic% t he hoIdiﬁg %gnger 82 %f t¢é§ﬁ%ﬁ§lng

pa%ﬁgﬂéz. i %‘h%i &B@gu@r«?jé ﬁ{g%%o%?éitﬁgﬁzl 2?52{5\9@1% Egpaacc% (:)Lfnto

e secon ousi ng pa

appr.oxi mat el uarter-circle arc part 53B_for faorm ng
wh{gig tg’&erjrin gfééﬂ%%gf%‘?&w%w €A PoRt Ev251 5t debofintRethe
. second housing part 12. The front side refers to a
ink &opd dg bsildelrbvese s dignt] aadi Agcone haksowr thardge 11
1 into the main body ef the recording apparat us.
an@ORUr t Ade, idanenfacgenent peete$d G8preosengageharolor of
engagenent claw 72 of the third housing part 13 when

ink e tAngd theushRodqprd o3 the fibkt edrtpi@gd he, first and
second housing parts 11 and 12 is provided to the

recond o A, gt LSBT, U B, LSS e
be‘%ﬁ%g%%rg§dtﬁg éﬁé%ééﬁ%Hf %g%%s h%%: 46b, and 46éc,
respectively, of the first housing part 11 are formed
integrally with the second housing part 12 on its inner wall
face ag 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 approximgtely quarter-circle arc part
53B for forming the opening 53 is formed on the front (Y;) side
of the second housing part 12. The front side refers to a
ieading side in the case of loading the ink cartridge 1 into
the main body of the recording apparatus.

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

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

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




10

15

20

25

side of the conbined first and second housing parts 11
and 12. The front side may be referred to as an ink
supply side because ink is supplied to the nain body
of the recording apparatus fromthe front side of the
housing 3 or the ink 5 caftridge 1. The third housing
part 13 includes the engagenent claws 71 and 72 to

5188980 HN & RRARATEAL s £ SR SEScAY MhsGg OE;aL'ag firsdd 12.
and second hou5|ng parts 11 and 12, respéctively.

RSN, 20 PSRN LA D tar 238

or m ng t'he op ni ng 'S prOV|

housi n art to FIG 8, .in
beRuSe il SEBBHERNGOL Hae i TR e G Bge CRohBes it
above-described configuration, the holding menber 22
appprihes e dden firengr éé@%doﬁgﬁlﬁwé“{outshégpgspti ol rignk
menbers 47 and 48 of the first housing part 11 15
cawhiridgdel .ng Thesithiodedobyindeppdsiltd dnichgdaentless 47
and 48. As a result, the engagenent claws 51 and 52 of
en@@@eﬁédﬁﬁcﬂam%SWﬂgaﬁdfUZlﬂoeéﬁﬁﬁﬁ% amd babdgbhént recesses
engagenment projections 28 and 29, respectlvely, of the

59h9hdi g Jenher 225ef aﬁ@esé@&&%l%lngogégﬂyefi | ¥nq tihe

holdlng nenber 22 engages and is 20 the first’
ere the second
%Eﬁ#ﬁ% art tpgréu%%r? %%%é# %yhe |rsfr%§%5|5F part

t 1 and the first and.second housin arts 11 and
53‘? S 0o e RPROL P G nah T e PR, FHcPRe Enita

respectlve external sides. As a result, the 25
howptag direrit 1d-aws 66a t hrough 66¢ of the second housing
part 12 -22- K
Referring to FIG. 8, in the case of assembling the

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

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

engagement claws 66a through 66c of the second housing part 12
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engage and are held by the engagenent parts 46a

t hrough 46c¢, respectively, of the first housing part

11. Thus, the assenbly of the first and second housi ng

parts 11 and 12 shown in FIG 3 is fornmed. 5Then, as

shown in FIG 3, the third housing part 13 is fitted

into the assenbly of the2first and second housi ng

parts 11 and 12. As a result, the engagenent claws 71
en@ 4Adohréheeldipd dheusngggpacht 182 £Aga0s thB-ough 46c,

engagenent recesses 59 and 69 of the first and second

redpsiRgIparts e ad 125040 LESPEEL | V! y;%gys’thtehe

I'nk cartridge 1 showmn in FIG "2 1s assenb I the

case of .extracti the ink bag 2 fromthe ink

a0 hethe SEY PO okl oshing Haet 8 e | Tlgeng it hown

. a_new._ink bag 2, the above-described process is

in fd6roPmdd FATHSRE 15 reverse order. That is, first, the
third housing part 13 is detached fromthe assenbly of
the firstheind asecbodnhdosFhg- paw thd themdl b2usThgnpart 13
the first and second housing parts 11 and 12 are

is diisassembted:-hdtaddumdlgoioht thehei tét rahdoiesior@ paiksihd
lightly engages the first and second housing parts 11

par@ andadd through 4 ﬁ%s@t‘l@é‘gﬁﬁgnémﬁé%ﬂﬁ?rﬁl AN’ 12864 72

ur

t he engagenent recesses 59 and 69. her, the first
£ and $R¢LA, s r | d g
° t hrough the engéggﬁgﬁtﬁga%%ggggaéﬁ%r% f%%%ﬂé%%%ﬁﬁges >9
a | a 66a throygh 66c¢c. Therefare, the third
andy B TERS LA e sk R e g e e T o e
first and second housLn% parts 11 and 12, and the _
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 éssembly of the first and second housing
parts 11 and 12. Then, fhe first and second housing parts 11
and 12 are disassembled. At this point, the third housing

part 13 lightly engages the first and second housing parts 11

and 12 through the engagement claws 71 and 72 and the

engagement recesses 59 and 69. Further, the first and second
housing parts 11 and 12 lightly engage through the engagement
parts 46a through 46c and the engagement claws 66a through 66c.

Therefore, the third housing part 13 can be easily detached

from the first and second housing parts 11 and 12, and the
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-23- first and second housing parts 11 and 12 can be
easily disassenbled. In this case, the engagenent
claws 71 and 72 nay be damaged if the ink cartridge 1
(that is, the third housing 5 part 13) is repeatedly
reused. However, the condi®ion of the engagenent claws
71 and 72 may be checked by sinply detaching the third
] si t i r d,.housi.n
L D R i rgt B G 2 R R E b e
.cl 7 nd 72 is found to be damaged, the ink
dl%%gggmaé%ﬁl can be 10 di sposed of at that point, thus
making it possible to reduce the nunber of operation
processes™ BU-Fng2PRi thhg drgadieRgnér CLavF| 11 mpdf72 may be
ink bag 2 with ink, the ink bag 2 is held by the first
dawaged ngt gdret ink cActoidingl y(that iis,passi bhértdohposing
ink into the ink bag 2 while checking the condition of
patb the inkdpagt2difFurshesd. simeevdis ithk bagd2tisn het dhe
by the first housing part 11, it is possible to pour

enf@ferhdtiio iR sl NK BAg ?ZV%E§‘%én3H@5¥e@iP9 %Bﬁ$%ﬂr%§¥§bﬁ%ng

in a stable condition. Furthernore, a | ast-

th@h@ﬁf&éﬁhddginggéggpgl§tf%ﬁ%(¥5é1¥igs%kagggﬁ%cgggrégasing

done before a i ng e housing S,

housjng 3 the ink cartrid 1 includes the first
paﬁo%:illn%nﬁjaﬁ‘?'llgi:ﬁgde?% t'tte K6l 8i%n§ FefB@ragnen); claws
the ink .containing part 2, the second housing part 12
TLaRA nf drf SeERANES dhal deied o thRatnéf cerkrigdgstl can be
“housing part 11, and the third housing part 13 that
digprfeot BéE Absenbbyntof thes 2BMingstitapdsseebmdio reduce
housi ng parts 11 and 12. Further, the first -24-
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 part 11. Accordingly, it is possible to
pour ink into the ink bag 2 while checking the condition of
the ink bag 2. Further, since the ink bag 2 is held by the
first housing part 11, it is possible to pour ink iﬁto the ink
bag 2 while maintaining-the ink bag 2 in a stable condition.
Furthermore, a last-minute check of the holding state of the
ink bag 2 can bé done before assembling the housing 3.

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

an outline analogous to that of the first housing part 11, and

-the third housing part 13 that engages the assembly of the

first and second housing parts 11 and 12. Further, the first
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t hrough third housing parts 11 through 13 are
assenbl abl e and di sassenbl able. That is, the first
t irough third housing parts 11 through 13 can be
assenbl ed into the housing 3, and the housing 3 can be
di sassenbl ed into the firgt through third 5 housing
parts 11 through 13. This facilitates repl acenent of
the ink containing part 2. Mreover, the hol ding
thneegbeith22d dhowsieng marmentldi hhngupar 13 2ates dwlethibiypbiheand
first and second separate housing parts 11 and 12. By
dishleemBilybUéng The: hoysithg 3iakenghforiangpar allok;g&ngo
the ink supply direction, 10 the position of the in
park@012 tBrst&Ri 13 280, even skhnbheqf { th{@ﬂcm'n 3, and
pli ed st abl y.

configuration. This enables ink to be sup

T 1gag t ,part.s _46a rqugh, 46¢_ of _the first )
the B8 STHA0T TR Pt S R RERY o v 0 THrpUEgnthird
66c of the ifcond housi_ng %att 12 may be interchanged.
houggnEhBRTTE nkl 1 eRydrent THéEeEles! SR taR mplarepRat of

first and second housing parts 11 and 12 and the
theedglgenphriningrart dnd Yerepvehe thaihaldiogsimegbpar22 of
13 may be interchanged. That is, the engagenent parts
thed8akt hootghn 46 peayt [2e ipr aeiidedyt ohéd hei rsacemd Beushag
part 12, and the engagenent claws 66a through 66¢c may
sepd@abe poayigleddad ha bnast2housy nghpardi viliinghene
engagenent recesses 59 and 69 may be provided to the
-hhEdsh j r h :
o B ol Aed < S Re Thr o0 and SlcondThous kgt ith,
par respecti,vely., Further, in this
enel Bk A e T BER A Ggoho s el TToa" fe Fromt
pright or vertical pgsition_ in the front |oading
Loal3aa R oirat i, TRWeVarahlfe LRk E8r DPi dHEPATagyStably-
be held in the flat or lateral position in the front
|oading‘EQﬁﬂqqﬁgggmp@ﬁ_parts 46a throughedpc gf the first
description is given, with reference to FIGS. 5 9
houshngugaril 411 gfnd/ athieaengagenént helawk @Hr tuhirdgeghl66c of
accordi ng
the second housing part 12 may be interchanged. Further, the

engagement recesses 59 and 69 of the first and second housing

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

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

engagement parts 46a through 46¢ may be provided to the second
housing part 12, and the engagement claws 66é through 66c may
be provided to the first housing part 11. The engagement
recesses 59 and 69 may be provided to the third housing part
13, and the engagement claws 71 and 72 may be provided to the

first and second housing parts 11 and 12, respectively.

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

the upright or vertical position in the front loading
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to the first enbodi nent of the present invention. FIG
9 is a perspective view of a first variation of the
ink cartridge 1. According to the first variation, a

| abel 81 (indicated by the double-dot chain line) is
applied 10 on each of the2&xternal X1 side of the
first housing part 11 and the external X2 side of the

. 0 art 12 to rei.nforce the
CO%%ggggﬁg% T VEhgalen ne %k ?aRM§lﬁ% Sand™?¥ BF peEd in
d housj n art 13 with the engagenent recesses 59

thsn %5 Of H?gelf%lr EOS3hHCR ebdrid hddsinty 1paAEsd11 and

12. As a 15 result, the third housing part 13 is
Coﬁiégéﬁ@%%pﬁ{onwfalllng of f even when the ink cartridge

1is frequently | oaded and unhl oaded. FIG 10 is a

per spectNext ,viseveotrapsinond dneat, i eithf réberémde to FIGS.

cartridge 1. According to the second variation, 20 the

9 thestganml sesORGHaUSHAS P %1@&{4&%1@3@ iaé&%}&ﬁ
and fixed to each other by screw nmenbers 82 (only one

0] j i IS - & ; t he
tosggﬁ?gﬁgﬁtza |sas§gEbF#ﬁ3“%%L: Egﬁbﬁgiﬁéﬁgggven when
the ink tr|d e 1 is frequentl ngoa ed and unl oaded.

25FIG 1 Sr%p%ecﬁfi?ec VEWYOFY Ot nf r -l i@teh Lon of

thézgﬂk cartridge 1. According to the first variation, a
label 81 (indicated by the double-dot chain line) is applied
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. As a
result, the third housing part 13 is prevented from falling
off eveﬁ 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

A A § S0 T T TR T e b aeemafge Sl 8 Lt 0L 3 Eae e o i o i iau gl ey o
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of the ink cartridge 1. According to the third
variation, cutouts 49A and 49B are fornmed in the first
and second housing parts 11 and 12, respectively,

besi de the ink supply opening part 25 of the ink bag 2
and/or the cap nmenber 27 provided to 5 the end of the
i nk supply opening part-28- Further, a cutout 79 is
formed in the third housing part 13 beside the ink

of %nghﬂkom%d@rlt. 2205 rbhRy | Ak 139 hiaRdharikheogap
menber 27 provided to the end of the ink supply

openi par As result, in the gase-of r Cj .
cut BRED, R PRI P 57 RREREHL nable i Mibng b ho%ing
X-axis in FIG 11, a needle uard_groviged around a .
parfgelf e21S bt e GRS HVENY e oRF RS N1 EURPLH PRENINg
first, second, or third housing part 11, 12, or 13
parfheéh ¢hetimeedile hay i2nsadved Fhe ocamengmilers dgppyovided to
opening part 25 fromthe main body side of the
ther eadr df nghappat atupp.lylbbaingspaals ZhowrumhErG al2uteut
needle 91 is inserted into the ink supply opening part

79 28 ebrhde imktrcearttﬂiir@gﬁo&sﬁﬁﬁn@aéb@ nRigedierdy teedenpf
the recording apparatus so that the ink supply opening

supﬁgﬁq oégréiyé% f%atwﬁecgse%ft ghtehgnkn%a&@pgaa/%fstt%@ ehptR&ber

e recording apparatus. In 20 this case,

a_needl uar.d 92 to _protect, the edle 91 is oyi ded
27 B e M b PR et bty e SobFhel>’
recordi ng apparatus. When the thickness of the ink
cartri dge® £ ir€5¢duced, LhRecdpe i ing SHCAPgnENE anngtkness
provi de an opening that the needle guard 92 can enter.
of Abeotdknghrytridue dutdeny RBedBraxy9pn dA&-791ara needle
formed in the first through third housing -27-
guard provided around a needle is prevented from coming in

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

or 13 when the needle is inserted into the ink supply opening
part 25 from the main body side of the recording apparatus.
That is, as shown ;n 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 cpening part 25 is connected to the ink
supply system of the main body of the recording apparatus. In
this case, a needle guard 92 to protect the needle 81 is
prbvided around the needle 91 on 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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parts 11 through 13, respectively, at positions
defining the periphery of the opening 53 beside the

i nk supply opening part 25 of the ink bag 2 and/or the
cap nenber 27 provided to the end of the ink supply
opening part 25. As a restift, as shown 5 in FIG 13,
the needle guard 92 is allowed to enter w thout com ng

palf$ 01 CAHHRRIGIWI BN 28Ypoft 1-her "éﬂ ﬁd&&QHgHStQéffblﬁg the

housi ng parts 11 through 13. [ it Is possible
tr
Pe%%ﬁ&*é%ﬁeEQ%ekﬁkéEﬁéfi%v"%%él'he% l)tﬁlﬁ ARr EP R roag Gt part

i.nk .c ridge 1. ,Accardin he f urth
£ of ¥ BRE CrBi(ar 4OE i FSBDRTe 2 oPEUIfoH (i the
flrst and second_housing parts 11 and 12,
eng g ddiq vElky SUBBSY dePeRENg ma=uFSl-y Oeni AgSphiEt &6 fown
the ink bag 2 and/or the cap nmenber 27 provided to the
in el ofl 3, héhienkesdppl yuapdfithg paritlo@ed Thusntdb without
dependi ng on the positions of the cutouts 49A and 49B,
coming Sires siobl-act owoth takPrd Rghel 178 et @HEoEGh | thike
third housing part 13. Next, a description is given,
hoé 1y éﬁ&rsenqethgoué,ﬁs 15 i[tHHtOli%h 18, 19f p88si1ks 11§}

recordi ng apparatus that is an 20 i mage-form ng
rafu n cartri.dges.1 according to
reéﬁégﬁﬁ}s?hggghg¥ﬁe%¥ @$ tﬂhC(g%ééngglnventlon FIG 15
is a pergggct e, front V|em10f the ink-jet_recording
appar at u 1% 3 PAFECEPEEL | %‘é‘“’f?%n‘i‘ ]?F?%Whof"aFHétlon
recordi ng_apparatus in which a front cover
Oflﬁﬁ?(ﬂ“kaﬁaFﬁﬁlﬁgechrtr@@ﬁﬁ?q%ﬂﬂdﬁﬁgtBSrfoqgﬂhlﬁﬁﬁﬂﬂﬁkﬂﬁ

FIG 17 is schematic
the cutcuts 4%A and 49B are formed in the first and second

housing parts 11 and 12, respectively, beside the ink supply

- opening part 25 of the ink bag 2 and/or the cap member 27

provided to the end of the ink supply opening part 25. Thus,
depending on the positions of the cutouts 49A and 49B, it is
possible to omit forming the cutout 79 in the third housing
part 13.

Next, a description is given, with reference to FIGS.
15 through 18, of an ink-jet recording apparatus that is an
image-forming apparatus employing the ink cartridges 1
according to the first embodiment of the present invention.
FIG. 15 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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104 includes the front cover 115, which can be opened (FIG.

-28- diagram showi ng a configuration of the nechanism :

part of the ink-jet recording apparatus. FIG 18 is a

pl an view of part of the nechanismpart of FIG 17.

The ink-jet recording apparatus includes an 5

appar atus mai n body 101, ? paper feed tray 102 for

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

st ocki ng paper on which an imge is recorded (forned).
diafmampapewihges tomfidiG2tdnd biiethapeccledeidn gradt ayf the

103 are attached to the apparatus main body 101. The
inkpRer reébrdshsfagsftan upper eoves 11 of A RE part

apparatus main body 101 is substantially flat. A front
( f f;.the front cover of the
Ofé%%%?%?ﬁé“%%ﬁﬁ%%ﬂ:%ﬁg&%:|s provi ded at an angle with
respect to th er _surface of the upper .cover 111 SO
as Lo extBhd 1 I8 CaitFSEETORO bERRRH 'he 82 (kg
directions. The r feed tray 102 and 15 the paper
apRFrEHISoRALR a?ocil)Sl(grre pPePrdediendl bRy h02 it lsgdiage
112 so as to protrude toward the front (li) side (or
Paper,t hadYhR pipectéimntion tray 103 féurstherkincheapsic on
cartridge |loading part 104, which is an ink container
whiladadinngmpaet is i sequmiddlqdoenetine XPhenshpdr Xdcheray 102
front surface 112 at a position |ower than the upper

ancC @WRI pdpdrsej@sc ich raly ude framthecidonts Sclrref %eeall:é%us
toward the front (YD si'de. An operation part

malrﬂ%loﬁ Ng10pP eh:ey%. %Pfﬂé@&‘gérﬁ glggéQV&QSQFOPn of

per sur ace f the | cartri I'ng
k e di t | ydes
£ REPPFORESCuEl LTS, I OF CARS DR bhenkd (Ae - 3ent

(Yi-side} surface 112 of the front cover of the apparatus main

body 101 is provided at an angle with respect to the upper
surface of the upper cover 111 so as to extend in a direction
between the Z; and Y, directions. The paper feed tray 102 and
the paper ejection tray 103 are provided below the front
surface 112 so as to protrude toward the front (Y,) side {or in
the 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. BAn operation part 105 including operation

keys and a display is provided on the upper surface of the ink

cartridge loading part 104. The ink cartridge loading part




16) and closed (FIG 15) so as to allow the attachnent
and detachnent of the ink cartridges 1, which are ink
containers. As shown in FIG 16, the ink cartridges 1
are | oaded into the ink-jet recording apparatus from
its front (Yl) side, that2?s, 5 the front |oading
configuration is enployed in the ink-jet recording
p e r to E 8
16?n9?§2é%%%§%a53§;naln g%égl Qgg£§hﬁge Egézfgﬁgné nd
tay 132 rqvi ded ui d ers exten
aebafiadi? T dPke Sorbe St ILRG 76 <ar B ﬁﬁgsaﬂdhers
the X1 and X2 sides. The guide rod 131 and_the stay
As18boWR| N & 1&ar r1|6agéh$38n§ocalﬂh%*flc%% dafrEageadsd jato the
slidable in a main scanning direction or the X1 and X2
indirjettiormrdifgraprasebnai fyemotior oottt dNowsidet Hdat is,
drawi ngs) drives the carriage 133 so that the carriage
5  thé3BromyeSoatithgl zoatagaratidhel Xemdy$d dinr eBki 0fB-jet
The carriage 133 includes a recording head 134

re€8ROSehfa fa0uis i nk-j et heads of yellow (Y), cyan
(©, magenta (M, and black (Bk) ejecting ink droplets

of respegt. recar di head 4
attached%%g%? 9852%§f%éﬁsnkr§g%gk?gﬁ gge%%%gsﬁﬁérﬁﬁ¥s main
r,ec in arranged [ direction,t

0ol L4 1 SR S88n AP hoatf roctioh Laad o R DFEveted sy guide
fromthe ink ejectlon openln s in the Z2 (downward)

meghbe e t$4gnding between side é@ﬁﬂ@g dpqteﬁhﬁgadln the
conposi ng the recording head 134 25 may enpl oy a

10 drpvezoe) aut rihe Xctardd ok sidhsas Bheimros ecid il6l aB0-the
el ement, a thermal actuator, a shape nenory all oy

stagt 132 diglddra aareliegeér 033 add ctlant thkoraasiagpard3 fioy
generating energy to eject ink. The thernmal actuator

sluthbigem thaaphaseashangedtfeddip dcaused, nd id,m
boiling using an electrothermal 5 transducer such as a

le@@ELﬂgselgﬁﬁﬁﬁn,gegnﬁﬂﬁfQMﬂﬁﬂpr¥mﬁjgﬂ$w C%Ha£ﬁé drawings)

utilizes the phase change of neta cause y a change
drk e§QQR§r f%f% TT§3€|GCH1Q§t€Hé %a%%&%%%°53§WR'° g ggb

ectrostatic
15 scans in the X; and X, directidns.
The carriage 133 includes a recording head 134
composed of four ink-jet heads of yellow (YY), cyan (C),
magenta (M), and black (Bk) ejecting ink dropleté of
respective colors. The recording head 134 is attached so that
20 the ink ejection openinés of the recording head 134 are.
arranged in é direction to cross the main scanning direction
and ink is ejected frbm the ink ejection openings in the Z,
{(downward) directiomn.

Each ink-jet head composing the recording head 134

25 . may employ a piezoelectric actuator such as a piezoelectric

s
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Sub tanks 135 of the four colors for supplying the 10
respective color inks to the recording head 134 are
nount ed on the carriage 133. The color inks are
supplied fromthe respective ink cartridges 1 |oaded
into the ink cartridge | oading part 104 through ink
supply tubes (not shown R-t he drawi ngs) to the
correspondi ng sub tanks 135. 15Further, a paper feed

eldait,f ar theedh NG eheglsy 0k BARBE Aéros) acked, AtRator, or
paper stacking part (a pressure plate)” 141 of the

' rQvi . e fe art
an PAREE poEel Sloaktd L 3 bHRE PP o PR e EEGREGY o
. roller) 143 that separates and feeds the sheets of
4534} 4215 ey B0, i Lo Lo baper sk ating Cparge of
. 141 and a separation pad 144 fornmed of a material wth
Lliguigy gruesefpy cteht keilingctiséngand prenidtdiamadppose
the paper feed roller 143. The separation pad 144 is
transasedrt owan das he lpspiemof eddmeokl er THd hape memory alloy
Further, a conveying part for conveying each sheet 25
actofatpapatildze§ ethd mamschenhpager of eget HRrdalkI W @Nchange
the Z2 side -31- of) the recording head 134 is

in Refpkdadurdne ponvenigRaLt iEngkudes,A nbel t
ln151}5 a cgﬁnter roller (a preésure roI?ef?ﬁ%%§¥pgn

' gHli 153, an edge pressure roller 155, and
el%§%2%§¥é?%8 ?%ﬁﬁ%? 156. The conveyor belt 151 conveys 5

. the sheet  of er, 142 by causi ng the sheet of paper
142 to a e&?#o??a¥bﬁa PYT t P YHE 55ﬁV§VBPEBéP? the
151. A sheet of paper 142 is fed through a guide 145
respeshiVReCphperitieed pahe ﬁ@caédéaﬁv@y@% latd 48l gounted on
bet ween the conveyor belt 151 and the counter roller
thelB2rrThgecbhveyi Ty guilde 16Bschaageepnbiedl Coanvéyi ng
direction of the sheet of paper 142 fed substantially
respectical Lykidatthe dgasand 164bpddinestilon ik cartridge
substantially 90 degrees so that the sheet of paper
loatAgl PacONYEY ethHuANd ndl 80gpl Per ey eyt Reldwnl3d: the
The edge pressure roller 155 is biased toward the

drd%iﬁ&gyoﬁob@%é é&%&é@@onding sub tanks 135.

Further, alpaper 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

”forméd‘of a material with a high coefficient of friction and

provided to oppose the paper feed roller 143. The sepafation
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 ?art below (on the Z; side
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15 a hol di ng nmenber 154. The charging roller 156 is a
charging part that charges the surface of the conveyor
belt 151. The conveyor belt 151 is an endl ess
belt (a belt with no ends or a belt whose ends are
connect ed), and engages a3éonveying roller 157 and a
tension roller 158 so as to extend 20 therebetween.

ofgh eHeORUEY PHi Rl HeakP h ot at E§o{r{‘(ié d c%‘ﬁri}\ég)fha Ipart

irection (as indicated in The conve

hhe%sé E88$&ﬂ$ﬁ JEQHSQOUte gun r cﬁ§q6adgo%ggssure

I nner) | ayer Iayer SRPVEE 4

surface to mhlch a sheet of paper 142 may
mjgﬁéje%%he A 1O TREd Peidesgdadg o"?‘rhé%ff)% Pgfssure roller
approximately 40 pmthick pure resin material, for
15mseafice, Cha iy ETRESCELAGH enBha eranwesonobe LEt h§l ene)veys
material, with no resistance control. The bottom | ayer
tHesshaenedfo@apéuakﬁﬂﬂbyﬁ&hesiag e tdiedtopfl ayper 192 to
whi ch 5 resi stance control by carbon is provided. The

adbRirbORL by ESstRL RI1INY Be tRECEESFLJr 3212 MBAIL UM sheet of
resi stance |ayer or a ground | ayer. On the

pa &tQﬁﬁlQgefeé'ﬂHEﬂﬁbhsdeuQ&etfw%cfyB%P¥§¥' B%Bgrl§éedabart

gui de nenber 161 is prOV|ded at a position
coQLr rin on mhere rd
e S5 BRI Pl e B bRb R B WoVeE %ai{:hiﬁ? c?gche
ecting each _sheet of pa

B LT 2 g@gfgpﬁg%% 955533 TpEhpoFREdD

recording is provided. The paper ejection part 15
copiel daesdbradpaatifohhel aray 1osaratieny 142 &edeparat i on

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

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

which a sheet of paper 142 may adhere. The top layer is
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mechani sm for separating the sheet of paper 142 from

t he conveyor belt 151, and paper ejection rollers 172

and 173. The paper ejection tray 103 is provi ded bel ow
the paper ejection roller 172. The separation claw 41

Is provided in 20 contact with the conveyor belt 21.

A dupl ex paper feed unir3@a dupl ex printing nechanism
181 for duplex printing (printing on both sides of the

for?h@ﬁegfoécm PARSE ot 13, At pmbeA1 LR & rRAT: o Pﬁ%)ceﬂgf

o t he apparatus mai n“body 101 so as to be detachable’

gg@%@%‘* e i
wecBRRES MZ SOTOrEl 0 e Lol onpoposli Ko Lhe.

the conveying belt 151. Then the dupl ex paper feed
forggpt of gihe usaiee M ardedi ved tEReBoP ol Yripertol #pish
upsi de down, and again feeds the turned sheet of paper
reslézanoetQQHSm@bénbetmEem tibepcounded. r dfHebot52mahdyer
t he conveyor belt 151. A manual paper feed part 182 is
mayPaQ¥bded o6Hfd heedipRerass i haceual réhesihipieX agapebrf ged
unit 181. According to the ink-jet recordi ng apparatus
grod@u NgydP the above-described configuration, sheets of
paper {42 are separated and fed one by one fromthe

ESEEI ant AT VEFECRatEyo n FRUpvir T Bfr SEE: SR L™
o BB e g5 305 0 b o G FEEr SA0T e

15 152. Then, the fed sheet of paper 142 has its
coqr@gapﬁglgﬁg%p a printing reglon where the recording head
134 performs printing.

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

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

the apparatus main body 101 so as to be detachable therefrom

and attachable thereto. 'The duplex paper feed unit 181
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gui ded by the conveyi ng gui de 153 and pressed agai nst
the conveyor belt 151 by the edge pressure roller 155.
Thereby, the conveying direction of the sheet of paper
142 is changed by approxi mately 90 degrees. 20At this
poi nt, the conveyor belt-3131 is charged by the
charging roller 156 so that the sheet of paper 142 is

s ed on the.conveypr beli 151 dherin ,
reE R LYY oo A b ) e Besl “sh ol Y FiRgevre 1n the
.recording head 134 in accordance with an i mage signa
d1FAFFEORRRRS 45e toatFPafel i 33onvey ik Hresitdes Rrethe
ej ected on the sheet of paper 142 in a -34-
reypaEe onklrgt ismacd $beasonvepbrd drantr dddr.di Mgehor the duplex
line. After conveying the sheet of paper 142 a _
papeedé¢etidlitndd@lditatrancehe r eses tily) steepefopapdrf 042
the next line. Wen a recording end signal or a signa

upkdé Cadumg ditatagbhe Feadsi fige 0dag&f shdheoghpsbePf142 to
paper 142 has reached the recording region is

thbCELYEhet iR Q" BLOACOPCL S 1N ANMS, AN LNL RDERL be1t
of paper 142 1s ejected onto the paper €jection Yr%y :
03. Waen .t he a t. of remaining ink is
15%éarAz%ﬁ%F%%1Eﬁgﬁrgge?ﬂepiﬂ%qﬁgaw§;f%@vgﬁﬁgsaghtges¥ER%F
detected, a required 10 anount of ink is supplied

[
SuF%%ﬁ?t%%‘35?F@@B@ﬁdPﬂ@e¥n?e%%ﬂﬁﬁﬁdé§1l to the sub tank
135. The ink-jet recordi ng apparatus
i ncl udes AckerihRy cle t thiel gask—T edic cerdirdgny oapirer pres értving
i nvention. Therefore, when the ink of any of the ink
theasbovagesscribedusedfipuratidrs, Ehapassobl paper 142 are
di sassenbl e the housing 3 of that ink cartridge 1 and

sep&phiose O )ﬁeﬁh@nbnbgrd%{’é #ikn A 2aMelrh FacReML PRE. ang
Further, it is possible to supply ink stably even when

sebhhak, o PR DTS TG L ROSLEL O ene
up%@ﬁ@ éfyééﬂygﬂ g%d is guided by the guide 145 to be conveyed
and held between the conveyor belt 151 and the countef‘roller
152. Then, the fed sheet of paper 142 has its 1eadiﬁg edge
guided by the conveying guide 153 and pressed against the
conveyor belt 151 by the edge pressure roller 155. Thereby,
the conveying direction of the sheet of paper 142 is changed
by approximately 80 degrees.

At this point, thé 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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20 recording apparatus is housed in a rack or an
object is placed on the upper surface of the apparatus
mai n body 101 so that the space above the apparatus
mai n body 101 is limted or occupied, the ink
cartridge 1 can be repla%ﬁp easily. Next, a
description is given, wwth reference to FIGS. 25 19
and 20, of an ink-jet recording apparatus, which is an
stat3pnainyageatansd ngs appasaatfissn aceording tOr & SEGRNd After
enbodi nent of the present invention. According to the
corfRGANG @H@Ogh@@@t@f!ﬂﬂbéﬁﬂﬂﬂﬁ'ggﬁ%ed@@éf&ﬁfgée fg%ance,
contai ners, containing ink of the sane color but
Na; Lf re attachable to 5 the ink.
recarf%%dgé £§§§$%E§gggﬁ§f%f, W %c%lpg'aﬁh?ﬁké%dﬁ¥§Fﬁépg
%éading gart, of the ink-jet recording apparatus. FIG
enG $I904Y B agr ZhTDr FNFESARLI RRAE hENY e i dmshisgae of
bet ween the ink cartridge | oading part 104 of the
the ghepdt of B3P nthapar aeashaddthakreeprdiniyesgdony is
201lm 201c, and 201k (also referred 10 to as ink
reqsdved dgbs 20domttingpldpeatitiehyeads amd nkhee aHadtdge 2Aper
when no distinction therebetween is necessary)
142adeordenged conte SRCQabeenBediesh . tFdG 1R is a front
view of the ink cartridge |oading part 104. In this

enbodi Myen te SABAE! Sﬁeﬂéﬁaﬂﬁx{gﬂ%& qfs 1,Agf Eggé in any

enbodi nent are referred to by 15 t'he sane nunera

e | btq r LS L tted. The
of W BulPERhkEL AL A0 5Eh 2108 hectstedug mafHozed
body 101 jncludes cartridge jnsertion holes 202y, )
am%gm"%zb% Lanesgzed 4re FBF oF O BRF TR TS T AP ggetridge

i nsertion holes 202 or collectively as a cartridge

1 Yon&bet sh FRre B2 when no

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
aﬁd replace only the internal ink bag 2 with a new one.
Further, it is possible to supply ink stably even when the ink
cartridge 1 in placed in the upright position in the front
loading configuration. Accordingly, even when the ink~jet
recording apparatus-is housed in a rack or an object is placed
on the upper surface of the appératus main body 101 so that
the space above the apparatus main body 101 is limited or
occupied, the ink cartridge 1 can be replaced easily.

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

19 and 20, of an ihk—jet recording apparatUS, which is an
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20 distinction therebetween is necessary) for
receiving the ink cartridges 201y, 201lm 201c, and
201k, respectively. Referring to FIG 20,
the holl ow needl e 91, which is an ink introduction
part on the apparatus mai-B5body side, and the needle
guard 92 as shown in FIG 12 are provided at the 25

. hottompart of each cartridge insertion hole 202 of

e R S TRy "Fhr ¢ Sre enbodifient of
Further, guide grooves 204y, 204m 204c, and 204k

thea PEESERE eb PERM P as  GGCEEIGRE ol st sasonsh ambedireny,
as a gui de groove 204 when no distinction therebetween

inks cBrhetessar yyhiarte ofrer ied oanthenemppercanitedmialg ink of
surfaces and gui de grooves 205y, 205m 205c, and 205k

thiealsaner ebbsr dshiit haas nguidd€ FgF oY eshadtds AirL GldteehbwekYto
as a guide groove 205 when no distinction therebetween

thieS iRRCESFEF ¥dgd O IAMIEHa0R 1H8, | GWEfh 1 &fhalhy container
surfaces of f%e cartridge insertion holes 202y, 202m
10:202 n g ti . i fferent .

lo%géﬁ?i%%E@bg%%a%%%ﬁgﬁﬁgg?ok¥§é¥?}ég(é#Qﬁ%gggﬁ'tthFﬁklg 18
cartridges 2 20 201c, and 201k | oadable into .

& R BSEA T n el RS APLIBA RDR s Dol b tsen Ahg ink
202k, respectively. On the other hand, ribs 206y,

cazpEaiioeobeadidn PGk 194( af sbhe etfrivf tecesdingsapperatus

or collectively as a rib 206
and ink cartridges 201y, 20im, 20lc, and 201k (also referred

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. 1In 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,
202c, and 202k (also reférred to as cartridge insertion holes
202 or collectively as a cartridge insertion hole 202 when no
distinction therebetween is necessary) for receiving the ink
cartridges 201y, 201m, 20lc, and 201k, respectively.

' Referring to FIG. 20, the hollow needle 91, which is
an ink introduction part on the apparatus main body side, and
the needle guard 92 as shown in.EIG. 12 are provided at the

bdttom’part of each cartridge insertion hole 202 of the ink
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when no distinction therebetween is necessary) and

ri bs 207y, 207m 207c, and 207k (also referred to as
ribs 207 or collectively as a rib 207 when no

di stinction therebetween is necessary) are provided to
the ink cartridges 201y, 201m 201c, 20 and 201k,
respectively, at predeteﬁ@‘ned positions so that the
ri bs 206y, 206m 206c, and 206k are fittable into

cafterigR@eabhaingt Bart hepgui de grooves 204y, 204m 204c,
and 204k, respectively, and the ribs 207y, 207m 207c,

d 207k ittabl [ it th j
and 207kstee bl (AR, (L. enagRsablcu L), s au g,
Th iti f th ib 206 -37- | ati to the ink
e RIS LA M0 08, ST el et £ LA Lk,

cartridges_201 depending on the color of the ink
guidsn@ZrREE £Herehen Mheligsdinctéanotherebeive0is

relative to the ink supply opening part 25 al so
negisiseys ampnforhed igk tdar tppdgesnbe 2041 depefudiasy aad guide

the color of the ink contained therein. .

grcBeioseensg, pRosm) 120501 aner sbers (hlypesdrafrenaly bBKguide
cartridge 201, which versions contains the sanme col or

grddvesbutishayecdi fdarignd Shapgsqut he f%&“é‘%ﬁ%ﬂdﬁeg PRo

bet ween the positions of the rfibs 206 and 207 an

. it espondi_ng 10 hol ]l ow need] e 91, of
dl%ﬁ%écﬁ%gﬂcgﬁ%%gﬁﬁéﬂ%65§%n§gﬁggF%ﬁ62 §5° e:?%%%Pna%Betﬁ%wer
bs.206 and 207 qﬁghforted under this defi.ned
0

oL r
1nﬁa§gﬁ}igﬁg a?%§6ﬂ§ iﬁ§;tr1dge 1nserty9quﬂ%qsp@p8ﬁ,igOZm,
given, with reference to FIG 21, of this respect.
2020ar 8ndi RB2 K nkreRAGHidge 202 Endj £ beretalnosdd iPHsby t wo
"versions: an ink cartridge 201A that contains an ink
corgggrending el e vally codalrk ofiphlte tink and-thasiges 201y,
relatively small thickness DA in shape; and an ink
201gar 20ildgea2d IR Tihdlogiantl @i Astanthdkedbag-idgef iasertion
relatively |arge capacity and has a relatively large
holkki ekness2@Bn (200, anashapR, Thspddkively .
On the other hand, ribs 206y, 206m, 206c, and 206k
(also referred to as ribs 206 or collectively as a rib 206
when no distinction therebetween is necessary) and ribs 207y,
207m, 207c, and 207k (also referred to as ribs 207 or
collectively as a rib 207 when no distinction therebetween is
necessary} are provided to the ink cartridges 201y, 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, and the ribs 207y, 207m, 207c, and 207k are
fittable into (engageable with) the guide grooves 205y, 205m,

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

et
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20 cartridges 201A and 201B are indicated by the solid
and broken lines, respectively, in FIG 21. The

t hi cknesses DA and DB of the ink cartridges 201A and
201B are nmeasured in the directions in which the first
and second housi ng parts-31-and 12 are separable, or
in the direction of thickness of the 25 flexible filns

<<F3LOAEBADS MRS, gy pory 25, 414508 SpRT e

. _guide groove 04, and 205, respectively, of the ,
i e T eoe et (5RHERES 207 T GHET HE Lt hlgeontained
201A and those of the ink cartridge 202B are forned at
thepgigamel e g ithiens ofefhei v 130T ke liatiki veuppl fhe ink
opening part 25. In the case of FIG 21, the ribs 206
supply hepeming granti @gesl201Ai felr 2B rar ¢ hbod nkdcatt thdges
same position offset fromthe ink supply opening part
2025dbyerd the tanadeDoollbkewf Sene tite Iddga308d0fnhERei Nk
cartridges 201A and 201B are forned at the sanme 10

posi tion mgiifgeh &f B%Eé‘ﬁ&y‘%?%@%ig%%i@%ﬂ%%@&%ﬁ 22 Y ink

the di stance D. The ink cartri have

- i ght: ¢dimension along the. Y-axis) nd i he
Ca%gﬁl s%%%({/ﬁogjgﬁcﬁgv%g??%gif?rﬁter & 6f ¢ esgaﬂlgvgof?fé Jsrgf'n?ut
height. At this point, the ribs 206 and 207 of the |nk
haysg @Ja’f??ﬁed&e SAGPPndiFEat Bt He ABoP HEtRRNt Bhpepositions
contained therein. Further, since the positiona

of  Epat TR Y FEnEER #hé Fhdeis iend oforhandorkesparkling
supply opening part 25 is defined as descri bed above,

hot hew ridgl 120@land 207 Sekveadsrialggodickiddnigngapart04 hiat
defines the relationship between the 20 positi.on of

defheed nkarghritd dges2006angd ther posl tfoemedl whler hodiHw

needl e 91 provided at the bottom of the cartridge
deE DS&H tH N thedR 12021 ationship.

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
bég 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 2013 are indicated by the solid and broken
lines, respectively, in FIG. 21. The thicknesses DAAand DB of

the ink cartridges 201& and 201B are measured in the

directions in which the first and second housing parts 11 and

‘12 are separable, or in the direction of thickness of the

flexible films 30 forming the ink bag 2.
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That is, in the case of enploying the thin ink
cartridge 201A of a small capacity and the thick ink
cartridge 25 201B of a | arge capacity, when the

rel ati onship between the -39- positions of the
cartridge insertion hole 202 and its guide grooves 204
and 205 and the positiond8of the ribs 206 and 207 of
the | arge-capacity ink cartridge 201B is defined as
shown i . h mad{ - capach s | Y -
201A rraglhét:)fe&gl% ttgd?ilﬁt' ot%’he ca(rzltlrtiysdgj(y%i %ggrtﬁpgge‘ﬂ%}%h

e . f.the_ink cartrid A has rihs 206" an
eng%%%S mﬁ%sguﬁ%%i Yonar ?gﬁa?ggngﬁ%b TE RGNS ybmp% Ehe
needl e 91 (indicated hy the_ink supply opening part 25
Carﬁéﬂ@ﬂﬁ)1P§eﬂ%ﬁ?héﬁﬂé§2éﬁomﬁfiEhﬁl{Ekzgﬁrﬁ%ﬁﬂgﬁeﬁplﬁfand
the ribs 206" and 207" are fornmed with 10 the
thoggsiti bhal 1nlelcantersiep 288BsavantormeEl Gt The shae
smal | -capacity ink cartridge 201A nay be fitted into

- postiliéonar telalgievd nsertheonnkobapRD?, ofpttiindeap@sizti. ongn ofhe

the ink supply opening part 25 and the hol | ow needle
cas@lod@r er@r e¥entiad fHiom becngral h@ngde As-ar-ilReud bo1hheng
ink cartridge 201A cannot be 15 attached to the ink

' ' 1 ; t he
O BT [ HIC carer [ dgb  SOLA 1T tHet 1BE 20k
d 207" . be i ted,i th trid [ ti '
suefl 05148 oAl A BVear (1 HOR° 201 of - diStGr SBFoF Lbe
but. al so, the ink,supplépﬁgening $art 25 of the 20 ink

207 8f+t Frage e ooax bty Ime nad v B tHe HOIeW REelhe same
91 of the cartridge insertion hole 202 into which the

posiifkoeapf Felgel 201 Ahiwad nse@nemt v nepen inns aretréd 25Thiysthe
results in a mxture of ink colors, thus preventing a
disdesceed. | Mige ifrkomalreirndgebt a0 edan?3H0MH here ithet beme
positional relationship between the
height (dimension along the Y-axis), and the ink supply
opening parts 25 thereof also have the same height.
At this point, the ribs 206 and 207 of the ink
cartridge 201 indicate the ceolor of ink to be contained
therein. Further, since the positional relationship between

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

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

-positioning part that defines the relationship between the

position of the ink cértridge 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

i
i
:

;
b
i
i
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-40- ribs 206 and 207 and the ink supply opening part
25 differs between the ink cartridges 201 that are
different in size and ink capacity, this undesirably
makes it difficult and troubl esone for users to align
the ribs 206 and 207 w t+3%he 5 gui de grooves 204 and
205 at the tine of replacing the ink cartridge 201.

t | ati i t.i. I | at.i hi .
pof LELELE S, i pRehBLIGE PORLI SRR nohe: Pbh iR Lbe (mice
ink s égyrggﬁﬁing Eart 25 renmai ns the sane between
TEPREST D41 FTERPOP! GB8s B0 O%Hd 201 B GREAF FPRGZ A hand 207

~ sane color ink but having different shapes so that the
ofj e chrnagwgesc20 YAl ahdeR0E dgen 408 Bl dadddfimed aheshown
same cartridge insertion hole 202 of the ink cartridge
in| BEG P patte 30411Fhapadsty tinegk icakcteadyei Pgen 2Qdy has
the sane positional relationship between the 15 ribs
£1206d altt 2@ het @aSCEYEGAS: @:PASidd BRi1BI2PAr Lyahd: £ hed Nk
suppl yi ng opening part 25 for supplying ink to the
caPPRAIGY U 10RKDRGNS SH00 ampmRihel bk contaiden (ink

cartridge) that contains the same color as a
| fferen ha nd. i s | oadable intqg.the nme .
re?%%ﬁ%- 6%h%ﬁg%§5p§?g}é§.n éﬁcklPﬁBF@FﬁggﬂWﬁﬂ? ink

C tr&%%f 201, the ribs 206 and 207 serve as a |
S%@Qf t95RIRG Part thatetR¥ninds deéipedi esovhgwn in FIG. 22.

rel ati onship between the ink cartridge 201 and the ink

i nt roducEPeavear t1f Hdld awbseddbe 819 7t erd Mlormed with

cartridge | oading part 104. 25Thus, according to the
the geonid iemaddicatat j olyh forad mhowndlin FIbGs D, tihad shlke1-

rel ati onship between the ribs and an ink supply
cappeniyng npackrttbage i 5014 ey Be irAtEeduchi ONiRardaRfridle

ink cartridge |oading part, remains the sane between

i ! for. re, re !
inddW 1GRT Hoirdoesaf of ﬁom@'gas%lbpggaen@hgo ot g@;&ﬂ@ ;

required one 5 of the ink cartr es can be at
opt%xﬁientdl1 %ﬁ'rg_ggtg‘?%é% ietgigeg rﬂeocfl.aidcjwn %e@%&'é %t Qrg agreevee\ﬁ rm]ecf ff rom
being aligned. BAs a result, the ink cartridge 201A cannot be
attached to the ink cartridge loading part 104.
Further, not only the small-capacity ink cartridge
201A with the ribs 206’ and 207" may be inserted into the

cartridge insertion hole 202 for the ink cartridge 201 of

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

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

. the cartridge insertion hole 202 into which the ink cartridge

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

Further, if the positional relationship between the
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different in shape. This inproves the operability of
ink cartridges and wi dens the range of choices of ink
cartridges. That is,- in the above-described case,
with respect 10 to the ink cartridge 201 for
contai ning a predeteLm ned col or ink, each of the
smal | -capacity version (#Rk cartridge) 201A and the
| ar ge-capacity version (ink cartridge) 201B is
ARV R R el Sl e R R T
enhodipent . t ribs 20 nd, 207 _are_fornmed on the ink
becar?}F gegaﬁlggg%%“%ﬁg ggﬁdghﬁgo%ggsd Y 2@ size and
._.engaging the ribs 206 and 207, respectively, are
Ll ARSI LN ¢ FRLT e PPdyePESEI Y ParticD4 Gmdt he
apparatus nmai n body side. However, the ribs 206 and
tropyd eggifeboF opvases dip ©HAginkheortlag t 20 @gemd @&di mg thathe
104, and the guide grooves 204 and 205 may be forned
guiide ghweoivak 2@4 tandlg@®2@t shet hatetdf rddisa2QG and 20¥%
engage the guide grooves 204 and 205, respectively.
caf¥@idgeazdescription is given, with reference to FIGS.
23 through 25, of a housing fixing structure of an ink
25 cartridge. phese usj ' .Vi:dabl e a ri bed
above :52- accofdfﬁg ?%Egt% ??E %ﬁﬁﬁ%ﬁaéeﬁsqgﬁg?ﬂgﬁlp
e i nvention. Fl 23 is_an, expl.oded perspective
oo B ER he PR B 694 T0% BACHIITHE'S G Ph s Bnirl
enbodi nent of the present invention. FIG 24 is a
SUPPedt PBRAMYi Wtofzsgéﬁfﬂaéflst heei Pre RYTdge thel ink
FIG 25 is a perspective view of the ink cartridge 301
cantyigges 201A and 201B containing the same color ink but

having different shapes so that the ink cartridges 201A and
201B can be loaded into the same cartridge insertion hole 202
of the ink cartridge loading part 104. That is, the ink
cartridge 201 has the same positional relationship between the
ribs 2Q6 and 207 to serve as a positioning part and the ink
supplying opening part 25 for supplying ink to the apparatus
main body side as another ink container (ink cartridge) 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
positional relationship between the ink cartridge 201 and the

ink introduction part (hollow needle 91) of the ink cartridge

~ loading part 104.

Thus, according to the second embodiment, by forming
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assenbl ed state. In this enbodi nent, the sane el enents
as those of the above-descri bed enbodi nents are
referred to by the same nunerals, and a description
thereof is omtted. Referring to FIG 23, the ink
cartridge 301, which 10 i~41an ink container, includes
the i nk bag 2 which is an ink containing part, and a

RQUSN QgHﬁ he | k bag, 2. The hou |ng 303
HS S grgggg ?lrs c%ous g pa??n35q¢ ?ib ‘¥5€ 9

ho ﬁSIng gart 312 that are segarable from each other
SUREWhEePEROVR- %ael’stcritg@& iRk E8Ft tRBgEM I euIrigmgars of an

the first 15 enbodi ment, the housing 303 may be forned
inks cppFeedgRpRathing parts CENASDS Sle oraic dred-welinr dnk

housi ng parts). In this enbodi nent, the
ca&tméﬁqa&dfseonndxﬁmu$gnghpasamedelamduﬁazaa&equired one

separable in the direction of thickness of the

off kaxi bhe &idtm S kil B8 hbeabhky bay ﬁléqql:'ﬁ(e@ab:@riaﬁe
20 housing 303 (or along the X-axis in FIG

dssgon ounasnsling e sins e e

set previously in on irst an si ng

1: 12 t the fi
e o ST R
n the first housing part 311, 25 for_ instance,
C%ﬁ?@ﬂ%ﬁmaf? nsg tg? ERBIT i P5tChnssn mdnipkcanrtrigdyes.

be checked eaS|Iy On the other hand, even in the case
of enploﬁmﬁé af. 1in the above- -described case, with respect

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 grooées 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 é housing fixing étructure of an ink

cartridge whose housing is dividable as described above
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FIG.ng@b tiheaapseaptyt ivfe thiew iafsthandnk ecanitr isizog in an

~of the flexible films 30 forming the ink bag 2 housed in the

ink bag using flexible films, if the ink bag is .

integrated with a housing, or the housing is dividable

in a direction 5 perpendicular to the direction of

thi ckness of the flexible films, it is difficult to do

a last-mnute check of the set ink bag if the ink bag

is set in a Iongitudin&‘%ﬁTection. Therefore, even if

the set ink bag defornms into a shape different from
acothatirnics donterdesd ehbbaifbhfi S8l thd Ghdddhd 4 QUL . Fic.

However, the first and second housing parts 311 an

, [ . i hed. apove, ar

2 e eSS R SR B BBl e a

and..second, housi ng. parts,.311 and 312 cone into contact
B R SR F M P s Bl g s St e i

and second housing parts 311 and 312 are joined. That
FIG-s 2% A& PeR§Ehlondt HE.gWidfedaghr PLothe hinkf igasttridge 301.

second housing parts 311 and 312 is relatively long so

parts 311 and 312 or the housing 303 is likely to be
assegtleddstatel gi Th thyhi 2@nidodihenper tphesahe @A8E0L tLAe
first and second housing parts 311 and 312 are put
thdsegeirhene aagonel dadh iU AUl h8n PL defe 1, Rl 1 Nake,,
this di sadvantage of reduced rigidity, %omever, t he
theQUsENG 3035 1 t fr.om. hei reused. Further,
RraeDfantPal s, PR L o BB, PRt s
| arge anpunt of 25 tinge, us, resulting in reduced _
nass-prg?J%FFVfF&%O %ﬁ%: 59' the ink cRedgidpRgPYL. | vikkch
, the_anve-described ink cartridge 1 of FIG 10 of the
15 Al P ¥ehDodh M., i Udess thgndnk e d holsichg ipaphsink
311 and 312 are fastened together at four points using
congappwigeRdel s B88 aasicadngnBAg henterssings ther eakl bag 2.
it 5is ensured that the first and second housi ng
ThephptisiBd 13GhdiBidrmed of a first housing part.311 and a

second housing part 312 that are separable from each other.
As the above-described ink cartridge 1 according to the first
embodiment, the housing 303 may be formed of three separable

parts (first, second, and third housing parts).

In this embodiment, the first and second housing

parts 311 and 312 are separable in the direction of thickness

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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are fixed together to increase rigidity. Further, it

is possible to disassenble the first and second

housi ng parts 311 and 312. Referring to FIGS. 23 and

24, boss parts 321a 10 through 321d into which the

screw nmenbers 308 are scrgwed are forned at four

points in the sane direction on the first housing part
b 31%. gqgesse 322a through 322d into which heads 308a
Cof"PhEESrEW ebers 308 are fitted are formed in the

second housing part 312 at points corresponding to the

boss 15 @ar tthe32therhhrandh S2id iof thike chepstf heuslaging an

part 311. A through hole for the screw nmenber 308 is
inkobagdusitng Hd ebdbliemfaimeachs ofhd henl eersSes i8288rated

t hrough 322d. As an ink cartridge becones
wikBl gefion i AP the hB8sDNRYSINHOF ' aft ¢l

and an inéﬁﬁag (i nk contai%ing 20:%%¥?f42§u§e3£%ﬁ§?g?%

a Ik ' T, f Qr i nthe case of

e e & aTe dabrEtign TR e dgc b P e
.screw . up. th using, at .a plurality of points. In this
ri 5 P S R dRPRITER of Sotidliyule BReCknangteneret
. points, there is a screw |eft untightened, or the
mgplé?%ﬁ%ﬁ:f@f ink Bagews ngebebbries araigedinglt flisectias.

Therefore, in the ink cartridge 301, the boss parts
Thgpgfoxdgw g 3Z1dhar eet ot medoann deferitisr shthoussngpgar t

311 (in the case of FIG 23) so that the screw nenbers
digo8rarte finaghtvbaediknithensade idi riectdidwi cAStatdesihd it

a plurality of 5 screwi ng operations can be perforned
outh a single direction. This increases the operability

of screwing, and al so nmakes it :

However, the first and second housing parts 311 and
312, which are separable as described above, are structured so
that the peripheral edges of the first and second housing
parts 311 and 312 come into contact with each other around the
ink bag 2 when the first and second housing parts 311 and 312
are joined. That is; the length of the joined part of the
first and second housing parts 311 and 312 is relatively long
so that the assembly of the first and second.housing parts 311

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

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

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

housing 303 is prevented from being reused. Further, this

also requires special facilities as well as a large amount of

- time, thus resulting in reduced mass—productivity.
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easy to check whether there is any screw | eft

unt i ght ened. Further, in the case of
fixing the separate housing parts 311 and 312 together
using the screw nenbers 308, if the 10 heads 308a of
the screw nenbers 308 project fromthe housing part
311 or 312, the space fort4ousing the ink cartridge
301 is increased in volunme. Particularly, the ink

cartri dggsc30diA§8y CAMRNINALEB0ECHe StASHLY 1$11M8-3% ridge
in the above-described i mage-form ng appar at us.

ore, _an.jnc e in the volu 15. of , the space
L D EnshEREEER ChTRelE 508 3ah T rEEE
h in the area EE th gggning of the cartridge insertion
OHHETE 352 S SLhe MK tarttd dgetcoadi hgIphher 194) fakusednts |
an increase in the size of the entire image-formng
us ggh &cateys memheraf 302, ascntdinigot perhers nk Aard riedgdt, it
301, the 20 recesses 322a through 322d into which the
is heedgre808aadf thhef srstevnBRRcand hibts efg aperfor3md and 312
the second housing part 312. This prevents the heads
ar8(Bacef tbhetrer evs NBbeIf:308 ofi HOE,Pr oOfesthdyg, firomdt he
surface of the second housing part 312_ Accordingly,
poddigf1@ S BQsAESL O UNLCESSRr LhY €0 @ﬁ@engt?sfrpfp rts 311
vol ume of the space for containing the ink cart |5be
an Q%T -46- (or an increase in the area of the opening
of :%e cartridge insertion hole 202) in the ink
cartridgg %oadjn t%grt 1042. Thus, the ink cartridge
301 and tHRE®T HoEHtRg AppaRdtts RAtRIRHTHG Sahabe
reduced in size. 5Further, if the boss parts 32la
thygngdugk19218te ovhiseh dibe isgireenmagbare POV EGarwed are
positions interfering with the ink bag 2, the nornal
forgtleabetofothepo ikt Haign 2 Hes shost difbet ebwre; thkefiast
| arge anount of ink is left in the ink bag 2, a
hodsdingupartn3ink egetddss Groundasobngd 37kd diridePiiG clUBeads
to an
308a of the screw members 308 are fitted are formed in the

second housing part 312 at points corresponding to the boss

'parts 321la through 321d of the first housing part 311. A

through hole for the screw member 308 is formed at the bottom
of each of the recesses 322a through 322d.

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

In this case, 1f the direction of screwing differs among the
points, there is a screw left untightened, or the operation of

screwing becomes longer in time.
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10 increase in the internal pressure nmay be caused. On
the ot her hand, while the anpbunt of remaining ink
decreases, the ink bag 2 is prevented from | osing
shape appropriately, thus forcing a | arge anount of
ink to be left unused in"f#he ink bag 2. Therefore,
according to the ink cartridge 301, in 15 order to

prevent the abeye; d§§0£ﬂ1@eﬁﬂpr&@t%t;e0§b99%*ﬂ%i&933 arts
the boss parts 321a through 321d for "screw tig ten|n5

e [ de siction h do..not, interfere wt .

32?Eet§%§%§g{%¥%ﬁg%§i£§f§ﬁ§ %%E%Qﬁuf%fStF&PPﬁéP? Pﬁ¥%r§%ﬁ {1n

to _reduc e i e-form ng 20 apparatus in_size, the
thien‘t:%?'?\a‘?tegg%por%gﬁ?@of:{‘?ﬁe%i‘%ksc‘c%'r“t Feggersr 808 are

Jintegrated to a higher degree. Therefore, the ink
tighiersd g dde sare dinapbienparks @ owsddd, ae phiiyabity of

limted position as a part used in attaching the ink
scraving dgeettad ionsdetache nget hrermatk icakt shdgeef @ opedtieon.

apparatus main body. 25 Particularly, in the ink

Thear indeigasddahe spdiybdabt ¢ o dd¥ewing!- adir 864 ids it
thi ckness of the flexible films according to the

) . | o ording
caby o e et Ay, Eﬁﬁo‘?ﬁ%‘%dﬁ‘ t %g}rfe:‘“’ftlileﬁg %%F}f&éﬁ?%%dé

ink cartre [.n ich part the_separaple parts of _the,
housi ng g?g?ﬁgkfn 5€%%H%%%%j82 5é P?t?%% {%?%ﬁﬂﬁ? housing
case, a force is factitiously agglied

ther. | [ |
Paﬁh%ﬁﬁ%lh@%g'@aFPﬂ?Eﬁ%ri%SJanq dd¥edCopEW membérs 308, if the

heads 308a of the screw members 308 project 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 commonly arranged side by side as in the above-described
image—-forming apparatus. Therefore, an increase in the volume
of the space for containing the ink cartridge 301 (or an
increase in the area of the opening of the éartridge 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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det ached. Accordingly, it is anticipated that a force
nore than expected is exerted. Therefore, m salignnment
due to defolLmation occurs in the nei ghborhood of the
fitting part, 10 which is not preferable in terns of
operati on. Accordingly, in the ink
cartridge 301, the boss“ﬁért 321b is provided inside a
handl e part 310 (equal to the projecting part 42 of
(ofFle@ idfreeséhat tHhe did=SbrandesepontnyHossive Raksiddd
and 312 are fastened together near the 15 handl e par

iné(}%,iohhi%B?Qyzld?fFfﬁ@SéH%g ih&eﬁékgﬁﬂ%é‘ P%%%%{é‘%t 104) .

cartridge 30 escri be

0 re i f asteni.n od.such as wel ding, the
SO RS rashic el L et T
facgilities, ensures secure fastening, and 20 has
condRA i fEnFar R AFTUISH Fesyéfability). On the ot her
hand, its fastening nethod can be expected by anyone,
so that Twethetk ddr thidgess spaitkel32 10 theodigbaddbdbfed
easily. Particularly, the disassenbling of the ink
screar tigtgenbyg eans grravitdedf afrepes tutdesi intarderdagageth
the ink bag unintentionally. 25 If this causes ink

thd eakapeg Phete okl edbpbedt {04 M€ badft® is lost.
contam nation of its environment. Further, there is

TheABPLRE! PROB! 2MAfhd Nafo e (deshan 10l 1 LBE §AKihe ink pag 2,
cartridge may be spoiled greatly by the screws visible

a f%%&gkgugﬁigﬁk é%éé%iénn%EVUn3§s§£§HWHAﬁ1Jﬂf%pi%%’dhg %Qean
increase in the internal pressure may be caused. On the other
hand, while the amount of remaining ink decreases, the ink bag
2 is prevented from losing shape appropriately, thus forcing a
large amount of ink to be left unused in the ink bag 2.

Therefore, according to the ink cartridge 301, in
order Fo prevent the above-described problem from occurring,
the boss parts 321a through 321d for screw tightening are
provided at positions that do not interfere with the séace 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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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 nenbers 308. The
decal 331 is replaceable by a | abel:. Instead of or
together with the decal 33%-or a |abel, a nenber such
as a cap may be enployed to conceal the head 10 308a

nmher_ 308, . ln th .
“Soob B I Shnates o e Recorarng vo e
aratus is. a serlal-type (shuttle-type) ink-je
Pfﬁégafﬁdr—ﬂ‘ge%wrat% WREHE SaPRAF r gkl fsdif senbe provided in

scanni ng. The present invention, however, is also
thgppeighbpeheed 21 inditypaglbainkef etha dodr ¢amgridge in

apparatus having a line-type head. - In
whadti paoh tloe arepadelilet pprist €f , thdiehdudinigebr eaer ghrg

apparatus according to the present invention is also

caappligabhe: toi d dpe Bhke FBEL) Ne 18 QR ehseand rce is
mul tifunction apparatus including the functions o

faEEhEi@usl A aesimhegrchLp caé%%}%@bcgﬁle£tached or

he present I'nvention is not [im
ari ati ons and

Lfic di.scl.osed enbodlnents, v
de%Bg ?ca?é%ﬁé?#ﬁﬂ?lgé Ariid &S Wit TP gpﬁﬁgaf ORTE Heore
scope of the present invention. 25The present
thappFrRet i eh 3153 PesdGdon Japameres. mMgaljgnpentydue to
appl i cations No. 2002-354958, filed on Decenber 6,
defpppat bprl MEFUTZ003- 3875071 hetha N shbefil8in@Qes:t,
the entire contents of which are hereby incorporated
whibghr ef en@ngeeferable in terms of operation.

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

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

If this causes ink leakage, there is a great fear for the
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- 50 - CLAIMS 1. An ink container
attachabl e repl aceably to an ink container | oading
part of an image-form ng apparatus, conprising:

an ink supply opening part configured to supply ink to
the i mage-form ng apparatus; and a single
first rib and a single séond rib configured to define
a positional relationship between the ink container

cordihidatibk bAt § PdUShy O BRI Of F R Rk EHQL? {€"another
| oadi ng part to be connected to the I nk supply openlng

e f. t b
prmetm |rs paL e %C%eéjﬂﬁ}s'f‘% c:loaS %Igflgﬁlﬁnlg‘?\%q%? od-Led

%ﬁt E bei ng forned on a second surface of the |nk
ST ontai N, |t fatFhg"away® B8 PUESEd8ur f ace,

the single first rib and the single second rib being
forned abcecsdmalposiasi ehown anf FEet dbretnitdre ink
parallel to the first and second surfaces and

cameripgedB6il ar decal s¥iond dippddedonni bhahbebet haifidce of
container is attached to the ink container |oading

thepafelconbhBogai®g pesid i3P kel Bg ebf sehckhl sat idddStone of
direction froma center of the ink supply opening

thdP@drew members 3082 THRe de%lcgﬁﬁa&QeEE}gfagé%ﬂlr@g)yl

claim 1, wherein each of the single fir

1200 FORERRATSE s B HBrRe PROSEEOLE s
| 0 d|n The ink container as
o roduPR & A 7R TRYEPS ATRABRED tonebRr I EHE hend

and the single second rib is provided at a
3m¥b§ﬁtF8ﬁ EoFeReIHIlAINGB0 a col or of ink contai ned in
the ink container. -51 -
In the above-described embodiments, the ink-jet

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

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

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

The present application is based on Japanese




4. The ink container as clainmed in claim1l, wherein a B
positional relationship between the first and second

ribs and the ink_supply opening part of the ink

container is equal to that of another ink container;

the other ink container cgataining ink of a color

equal to that of ink contained in the ink container,

and.havi ng a shape diff t_.fromthat of the ink

PraBa1 b7 nBrEL S R - CORVAr AeTSH O it ReEPEPRFL6:
wherein a positional relationship between the first

2084d 2t dir B3 -38d SPAe i hrd semppigvegeti Ag, paPO3of thhe
i nk container remains constant irrespective of a shape

engfire heontrdntcomtfaimhech 6re Aneralay etd@rniarg tagpakyatrdSerence.
conpri si ng: an ink container |oading part
to which an ink container is replaceably attachabl e,
wherein said ink container |oading part conprises a
single first groove and a single second groove for
| oadi ng i nk containers that contain ink of a single
col or and have different shapes; and an ink
i ntroduction part through which the ink is supplied
fromthe ink containers, the single first
groove being forned on a first surface of the ink
container |oading part and the second groove being
fornmed on a second surface of the ink container
| oadi ng part, the second surface facing toward the ;
first surface, the single first groove and :
the single second groove being forned at a sane
position in a first direction parallel to the first
and second surfaces and perpendicular to a second
direction in which the ink container is attached to
the ink container |oading part, the sane position
being offset in said first direction froma center of
the ink introduction part. -.5la - 7. The
i mage-form ng apparatus as clained in claim®6, wherein
the first and second grooves are configured to be
engageable with the first and second ri bs,
respectively, of the ink container as set forth in
claiml so that the ink container as set forth in
claiml1l is attachable to said ink container |oading
part. 8. The ink container as clained in
claim1l1l, wherein the first surface and the second
surface are at a first end and a second end,
respectively, of the ink container in a |ongitudina
direction thereof in a cross section of the ink
cont ai ner taken along a plane perpendicular to the
second direction. 9. The i mage-form ng
apparatus as clained in claim6, wherein the first
surface and the second surface are at a first end and
a second end, respectively, of the ink container
| oading part in a longitudinal direction thereof in a
cross section of the ink container |oading part taken
al ong a pl ane perpendicular to the second direction.
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CLAIMS

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

an ink supply opening part configured to supply ink
to the image-forming apparatus; and

a single first rib and a single second rib configured
to define a positional relationship between the ink container
and an ink introduction part of the ink container loading part
to be connected to the ink supply opening part,

the single first rib being formed on a first surface

of the ink container and the single second rib being formed on a
second surface of the ink container facing away from the first
surface,

the single first rib and the single second rib being
formed at a same position in a first direction parallel to the
first and second surfaces and perpendicular to a second
direction in which the ink container is attached to the ink
container loading part, the same position being offset in said

first direction from a center of the ink supply opening part.

2. The ink container as claimed in claim 1,
wherein each of the single first rib and the single second rib
is configured to be engageable with a corresponding groove

provided to the ink container loading part.

3. The ink container as claimed in c¢laim 1,
wherein each of the single first rib and the single second rib is
provided at a position corresponding to a color of ink contained

in the ink container.
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4. The ink container as claimed in claim 1,
wherein a positional relationship between the first and second
ribs and the ink supply opening part of the ink container is
equal to that of another ink container, the other ink container
containing ink of a color equal to that of ink contained in the
ink container, and having a shape different from that of the

ink container.

5. The ink container as claimed in claim 1,
wherein a positional relationship between the first and second
ribs and the ink supply opening part of the ink container

remains constant irrespective of a shape of the ink container.

6. An image-forming apparatus, comprising:
an ink container loading part to which an ink
container is replaceably attachable,

wherein said ink container loading part comprises a

single first groove and a single second groove for loading ink
containers that contain ink of a single color and have
different shapes; and an ink introduction part through which
the ink is supplied from the ink containers,

the single first groove being formed on a first

surface of the ink container loading part and the second groove
being formed on a second surface of the ink container loading
part, the second surface facing toward the first surface,

the single first groove and the single second groove
being formed at a same position in a first direction parallel
to the first and second surfaces and perpendicular to a second
direction in which the ink container is attached to the ink
container loading part, the same position being offset in said

first direction from a center of the ink introduction part.
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7. The image-forming apparatus as claimed in claim 6,
wherein the first and second grooves are configured to be
engageable with the first and second ribs, respectively, of the
ink container as set forth in claim 1 so that the ink container
as set forth in claim 1 is attachable to said ink container

loading part.

8. The ink container as claimed in claim 1, wherein
the first surface and the second surface are at a first end and
a second end, respectively, of the ink container in a
longitudinal direction thereof in a cross section of the ink
container taken along a plane perpendicular to the second

direction.

9. The image-forming apparatus as claimed in claim
6, wherein the first surface and the second surface are at a
first end and a second end, respectively, of the ink container
loading part in a longitudinal direction thereof in a cross
section of the ink container loading part taken along a plane

perpendicular to the second direction.




