WO 2004/ 082944 PCT/ JP2004/ 003431 DESCRI PTI ON I NK BAG | NK CARTRI DGE AND

| NK- JET RECORDI NG APPARATUS, | NK FI LLI NG METHOD, | NK REFI LLI NG METHOD,
MANUFACT URIONBoMBSEHAD OF | NK CARTRI DGE, AND RECYCLI NG METHdQDYPE#)4/06348 NK
CARTRI DGE TECHNI CAL FI ELD The present invention relates to ink bag, ink
cartridge. structure and ink-jet recording-apparatus, ink. 10 filling

met hod, ink refilling nethod, manufacturing nmethod of ink cartridge and
recycling method of ink cartri dge ﬁégﬁ%{%{%}@ ART An ink=jet recording
apparatus is used extensively 5 £ ormation apparatuses (called
al so as image recording a aratu such as printers, facsimles, copiers,
and the like. An inki}8tB3 coW:ﬁ RIRCE AND cENF 7T RRCORMIAGr di ng of

i mges on a sheet by discharging ink froma 20 recording head. Here, sheet
is not |i ARFARATESpapBK BLRLEHNGHETHOD, udvE REPIEWEE: MER® he |i ke. Thus,
"sheet" represents the nmediumon which imges are forned and is al so

cal | ed as MRWIFACTURDNG eMEEQD ded 10K ICRRORIDEY, nadD (REC YD, INEC SEGHOY pRper .
An ink-jet recordi ng apparatus has vari ous advantageous features 25 such
as capgbi l4nry calkrreperdi ng hi gh-definition i mages at hi gh WD. 2004/ 082944
PCT/ JP2004/ 003431 -2 speed, low running cost, little noise, and capability
of

TECHNICAL FIELD

The present invention relates to ink bag, ink

cartridge structure and “ink-jet recording'apparatué, ink

10 filling method, ink refilling method, manufacturiﬁg method of

ink cartridge and recycling method of ink cartridge.

BACKGROUND ART

An iﬁk¥je£_fe¢9rding épparatus is used extensively
15 for image formatién:aéparatuses (calledﬂglsg as image
recording apparatus) éuch as p;inters, facsimilesf coplers,
and the like.
An ink-jet recording apparatus carries out
recording of images on a sheet by discharging ink from a
20 recording head. Here, sheet 1s not limited to paper but also
includes OHP sheet, and the like. Thus, “sheet” represents the
medium on which images are formed and is also called as medium
to be recorded or recording medium, or recording.paper. Ari

ink-jet recording apparatus has various advantageous features

25 such as capability of recording high-definition images at high



recording color inmages easily by using nultiple color inks. For the ink
cartridge used in conventional ink-jet recordi ng apparatuses, there is

di scl osedwa nevisee44i N Japanese 5 Lai d- Open Patent Appl iraviraon41h034202901,
in whichink is filled in a hard case of rectangular shell, or there

exi sts a device described in Japanese Lai d-Qpen Patent Application

10- 202900 having a flexible bag-likextank equipped with an ink exit and a
chassi s (case prOV|ded with an opening so as to allow_ 10 Ioadlng and

unl oadi ng % he 1PHk THRRKRY oo flidrRlenBoéRassted $anadidh tthefopeni ng.
Further, as shown in Figure 1, there is a known ink cartridge formed of an
i nk storagéxﬁéﬂﬂngogoigr sm@géauyaaﬂiy by vyihadnitalplease 1802 iakeommodat i ng
therein the ink storage 15 part 501, and a cover |id nmenber 503 covering
the front face of tFercyhéndtk calrtodsiee502ed] bnt bosvanistialctingr;jethere is
further provided a hol ding nmenber 504 integral to the ink storage part 501

such that ideaehdi agpaﬁg@@geswmé}@ ydegigc188ah ed ddk dd lihi BEp9pesEng 505
of cylindrical formused for 20 fill ing the ink and an ink supprlng

openi ng 5460 opky! badc ngﬂapgﬁag 8 $6PBLYHHY, UL ey LALORET 811 00y &4 he

hol di ng me |s upon fhe cyl indrical case y  pus t he

hol di ng nner. t ha protru3|on art 504a of the
hol di ng ne Jﬁberhgaé F%h% %F%g% B r5g ﬁfﬁr ﬁ%%?tﬁaﬁl W unRdy of
the cylindrical _case 502. WD 2004/ 082944 PCT/JP2004/003431 -3 Here, the

i nk st or ag®SFArPeE0Int HFPRNESS LAkl HBgy Patent Application 10-202900

having a flexible bag-like tank equipped with an ink exit and
a chassis (case) provided with an opening so as to allow

10 loading and unloading of the ink tank to and from the”chassis
through the opening.

Further, as shown in Figure 1, there is a known ink

cartridge formed of an ink storage part 501 for s£oring'ink, a
cylindrical case 502 accommodating therein the ink'gtorage

15 part 501, and a cover lid member 503 coveriﬁg ‘the front face
of the cylindrical case 502. In this constructioh, there is
further provided a holding member 504 integral to the ink
storage part 501 such that the holding member 504 includes a
sealed ink filling opening 505 of cylindrical form used for

20  filling the ink and an ink supplying opening 506 of
cylindrical form for supplyving the ink. In operation, the
holding member 504 is fixed upon the cylindrical case 502 by
pushing the holding member 504 in such a manner fhat a

protrusion part 504a of the holding member 504 catches a hole

25 502a provided on the wall midway of the cylindrical case 502.



511 together with the holding nenber 504 and a filmlike nmenber 512 forned
of an inner resin filmand an outer alumnum filmis welded upon the frane
body 511 wito 1ongosadssi de thereof. 5 Meanwhil e, in recent ROTKIRels/00&B0r di ng
apparatuses, the required picture quality is increasing, and associ ated
with this, the ink consunption is increasing also. Under such a situation,
there arises a problem in a conventi®nal ink-jet recording apparatus in
which the ink cartridge is mounted on a 10 carriage, in that frequent
exchange ink cartri d§&BecshtsiMthetiedsary Parkus0lt heres i framendedyy in t he
art of ink-jet recording to enploy a construction in which only a small
sub tank 1% registegronithetearkdli@camembhe FAk dmdsupplliredike the sub
tank froma main ink cartridge, which is nounted on the 15 body of the

i nk-j et rewmtgim§lapparatdsof TAwsinrdie rekia 6f 1hhend ik carddd dgemi Sum
increasing, while such an increase of the size of the ink cartridge raises

the probl eminn itshat1aeseudbs cardi Manef HHaedsh Dkacartd iglge a8 thkRLpe case
of the ink cartridge described in the Japanese 20 Laid Open Pat ent

Application 10- 2029%%aﬁ§ﬂ§?§,tﬂ§JR&QQ&?%EQLQS§6%QE%$H%PS%ﬁg%&g%ﬁ%gggces'

Thus, it has becone necessary to provide a nstruc

effective u of. _the_.resources.. . In,view of the situation noted above,
there is %ﬁ% %%886%8% Bﬁclﬁfed%ﬁﬁiﬁtggésiﬁnFﬁﬁaﬁﬁB%né%Qglﬁﬁ%?céﬁéﬁdPatent WO
2004/ 082944 PCT/ JP2004/ 003431 -4 Application 10-202900 that allows

det achabl & ShSdathPgnipk consumption is increasing also. Under such

a situation, there arises a problem, in a conventional ink—jet
recording apparatus in which the ink cartridge is mounted on a

10 carriage, in that frequent exchange ink cartridge becomes
necessary. Thus, there is a tendency in the art of ink-jet
recording to employ a construction in which only a small sub
tank is mounted on the carriage and the ink is supplied to the
sub E?nk from'a main ink cartridge, which is mounted on the

15 body of the ink-jet recording apparatus.

Thus, the size of the ink cartridge is increasing,
while such an increase of the size of the ink cartridge raises
the problem in that mere discarding of used ink cartridge as
in the case of the ink cartridge described in the Japanese

20 Laid Open Patent Application 10- 202901 causes the problem of
serious waste of resources. Thus, it has become necessary to
provide a construction that enables effective reuse of the
resources.

In view of the situation noted above, there is

25 proposed an ink cartridge in the Japanese Laid Open Patént'



the ink tank in the chassis part, while such a conventional construction
has a drawback in that the ink tank is unstable and stable supply of the
ink is diwamodes298 |n the case the ink cartridge is pl wggen200at00348he mai n
body of the ink-jet recording apparatus froman upward -direction with such
an orientation such that the ink supplying opening (supply opening) faces
the downward direction, the. ink tank-is held in the chassis part in a

sonmewhat abilized 10 s the qther hand, in the case of using the
construct i ‘gt -%%pghgpﬁég%ﬁ(p(o (C:g?attr ifddeves dpLaghdel ¢ meramedakion pddy from
the front side with such an orientation that the ink supplying opening
faces a | dt dPkoitaRbr i2oblal chpyEe ipert( hehélaateelr ,a ttveatdonstir uct i on
will be called 15 "front |oading construction”), the ink tank is held in
the chassiarstruchidéonnbes neddstvdtark Thushasuthe aifk ordnd dadivrgtableuct ure
cannot be used. Furthernore, with the ink cartridge shown in Figure 1,

there ari sesl atabobl enppLeroppeiabidi ty wheriassenbling or 20 deassenbling
the cartridge in view of the fact that it beconmes necessary to push the

hol di ng member fOfﬂEQniEﬁégéééev%ﬁé1ﬂ%m9caEE§H8%QOP¥|§%P§ & Ii0K stgrage part

into the cylindrical case having an opening genera e same siZe of the
23:?%3?ica c§§€§9aﬁﬁgg@%}%@§§%%:%%%P% gBQZ%géggﬁqgg? L¥gg%¢h%%§F§5exists a
prOblen]OQﬁB%%Eig£aQEL£tgﬁgﬂmgh orientation such that the ink supplying
opening (supply opening) faces the downward direction, the ink
tank is held in the chassis part in a somewhat stabilized
10 state. On the otﬂer hand, in the>case of using the
construqfion in which the ink cartridge is plugged into the
main body from the front side with such an orientation that
the ink supplying opening faces a lateral or horizontal
direction (he;?inafter, such a construction will be called
15 "front loading construction"), the ink tank‘is held in the
chassis in the inclined state. Thus, suph a front loading
structure cannot be used.
Furthermore, with the ink cartridge shown in Figure
1, there arises a problem poor operability when assembling or
20 deassembling the cartridge in view of the fact that it becomes
necessary to push the holding member formed integral with the
frame body of the ink storage part into the cylindrical case
having an opening generally the same size of the.holding

member and then to pull out the holding member from the

25 cylindrical case.



supplying ink by renoving the ink storage part fromthe cylindrical case
together with the holding nenber. Further, in the case the ink is supplied
i n the stwioe20b4s082bddach the ink 5 storage part is nount ed raa/iph@4my343ndr i cal
case together with the holding nenber, there arises a problemin that it
is not possible to confirmthe status of the ink storage part. Thus,

there is a problemin such a construei+on that refilling of the ink is
difficult. 10 Further, because of the .construction of the ink storage part
of Figure 1 in whi chB{Lﬁg'f TET | KE SHEnBePTSR2M O R Heprid itte wheane
body 511 form.ng a unjtary body with the holding nmenber 504, there arise
probl ens SRR 4B Bei FRCFgiaddcedskl storrgRamtthe famabebody 511 and
the filmlike 15 nenber 512, and it is difficult to apply external pressure
to the fidvhindrécabnbese Sdyetteadimight aheheopiiolhf eraridat. wousedr, i ik tends
to remain in the ink storage part. In view of the problens noted above, it

is prefertakl ease thastikicis thediikastar age peste iim the formeofing 20 bag
such that the entire ink storage part has flexibility. On the other hand,

in thescasactBgel pkret 0f 3gQMAI tJ gggoegmﬁff&ﬂ tdhe doem ol f1exible

bag, it becones necessary to provi a protection cover ToOr | nproving

| oad/ unl o 0 L a fromthe recording apparatus 25 main body
and furthZ%ef§§&§%%%6b¥ﬁ%gHU?ée¥FiF&}Sﬁﬁi?épgﬂ%ﬁ%h 4}-582847°T

PCT/JP2004/003g 1l -6 necessi rai ses the problem of providing a
const r uct PG STPLe to confirm the status of the ink storage part. Thus,

there is a problem in such a construction that refilling of
the ink is difficult.

10 Further, because of the consfruction of the ink
storage part of Figure 1 in which the film-like member 512 is
attached to the frame body 511 forming a unitary body with the
holding member 504, there arise problems such as a gap being
formed easily between the frame body 511 and the film-like

15 member 512, and it is difficult to apply external pressﬁre £§
the film-like member 512, leading to the problem that unused
ink tends to remain in the ink storage part.

In view of the problems noted above, it is
preferable to construct the ink storage part in the form of a

20 bag such that the entire ink storage part has flexibility.

On the other hand, in the case the ink storage part
is constructed in the form of flexible bag, it becomes
necessary to provide a protection cover for imprbving
loéd/unload operability to and from the recording apparatus

25 main body and further for improving durability, while such a



enabl i ng easy | oading and unl oading of the flexible ink bag having a
protect?ve cgver at ?he time of refilling of the ink. 5 DI SCLOSURE OF THE
| NVENTI O\wOhmoposesant i nvention is made in view of the RoTrenmosot ed
above and has its object of providing an ink bag wherein waste of unused
ink is mnimzed and can be easily nounted to a protective cover _
detachably and with stability. 10 FUfﬁher,ktBe presentklnv?ntlon SyOV|des
ink cartr] acconmodat i n ch an ink bag, an ink-jet recording
ggparatus ﬁ%ﬁﬁ%ﬁ}tgugﬁliﬁsin ecé%éﬂi%ﬁb@% BROVARIRY 13 i SRy SHtIeddoRor filling
the ink ba \gtj1ink easily, an ink refilling method for filling the ink
bag with ieﬂk" Jade) §asy | 9 fgherHeadisgendibthag kasydis ngkobaghe ink
cartridge, and a manufacturing nethod of such an ink cartridge. In order
to sol ve t&imer 8gbrageprbits aiyeamat abki tumetde obfiddtind be phesenk.
invention provides an ink bag conprising a flexible bag nain body of
general |y quadrilateral 20 formand a hol ding menber attached to one edge
of said ink bag main body, said holding menber having an ink filling
openi ng foosduosbikngor nigd ongaingtRg mai n body and an ink discharge port
for discharging the 1nk 1nside Sard bag main body, said ink bag further

i Si A .hal di aid ink ba a cartridge
case i n whi ch sai'd i VD U0 06K E BT PSR Dodast o t6ag | &

S : h sajd bag has a width
acconﬂDda&g%le%gehO{éd'gbé#%ﬂgﬂ%b gsti%g object é% providing agvgnk

bag wherein waste of unused ink is minimized and can be easily
mounted to a protective cover detachably and with stability.

10 Further, the present invention provides an ink cartridge
accommodating such an ink bag, an ink-jet recording apparatus
using such an ink cartridge, an ink filling metﬁod for filling
the ink bag with ink eésily, an ink refilling method for
filling the ink bag with ink easily, a recycling method

15 enabling recycling of the ink cartridge, and a manufacturing
method of such an ink cartridge.

In order to solve the foregoing problems and
achieve the object, the present invention provides an ink bag
comprising a flexible bag main body of generally quadrilateral

20 form and a holding member attachedhto one edge of said ink bag
main body, said holding member having an ink filling opening
for filling ink to said bag main body and an ink discharge
port for discharging the ink inside said bag maiﬁ body,

said ink bag further comprising an engagement part

25 for holding said ink bag to a cartridge case in which said ink



-to-height(H) ratio (WH) falling in the range of 1:.-SWH -51. 5 or 1.51.
Al'so, the ink filling opening and the ink discharge 5 port of the hol ding
menber arwqomed/eneddl y | ocated generally at the central praviP2eis/ovde1 edge of
the bag main body. Further, it 1is preferable that the hol ding nenber of
the ink bag is held, when accommpdated in the cartridge case, in such a
state that the ink discharge port is7located generally at the center of 10
the cartridge case in a height direction. Also, it is preferable that the
ink fillimf%pénPrgomredaefed by way of welding in the state in which ink
is filled in the bag main body. Further, it is preferable that the

hol di ng menber is pr8erdedit nisa deomigebledgbabf séhd trey NS mmiwvd dibbd )
Further, it is preferable that the ink discharge port of the holding
nenber i s -aguihppedtwil hrai el @std)c sarnbar ihorhsedifg an 100gni g 6f the
ink outlet hole at a distal end part thereof and that a cap nenber is

provide sQ, a3 eEolt 20 the %ﬁ%hﬁlﬁ?&%ﬁerﬁr&d%@ﬂé +haSenk! il SpLEd erable

that an outer circunference surface of"a cy rical part has a stepped

part fer i it . iec i to, .t f or egoi ng_cap
nenber? F rtheP?gFﬁgigogggﬁggg%k%giﬁgg ?ﬁ%kgﬁ%ﬁﬁff%Xﬁgﬁ%§QE§gr?§¥§F%%Of a
col umar nber of r ubper mat eri al ch as silicone rubber, uori ne
rubber, aq%ﬁian%EFgOBﬁFQ8§§§§Eb€ﬁﬁfpﬁéo§#8 3 frairg bef PT&RETt hetl i ke.
Further, the cap nenber is formed of a cylindrical nmenber having a flange
part for Rl @Fﬁéeaéghet?hgt the holding member of the ink bag is held,

when accommodated in the cartridge case, in such a state that
the ink discharge port is located generally at the center of
10 the cartridge case in a height direction. |

Also, it is preferable that the ink filling opening
is sealed by way of welding in the state in which ink is
filled in the bag main body. Further, it is preferable that
the holding member is.brovided in a longer edge of the bag

15 main body.

Further, it is preferable that the ink discharge
port of the holding member is equipped with an elastic member
for sealing an opening of the ink outlet hole at a distal end
part thereof and that a cap member is provide so as to hold

20 the elastic member. In this case, it is preferable that an
outer circumference surface of a cylindrical part has a
stepped part for engaging with an engaging piece provided to
the foregoing cap member. Further, it is preferable that the
eléstic member i1s formed of a columnar member of a rubber

25 material such as silicone rubber, fluorine rubber, a butyl



elastic nenber, and it is preferable that the cylindrical part has plural
engagi ng piece bent inward. 5 The ink cartridge according to the present-

i nvent i onwiombuaks4dat | east first and second case parts H@aviPag4/083451 | ar
external form wherein these first and second case parts can be assenbl ed
together to forma single cartridge case or deconposed into individual
parts. Thereby, the ink bag 10 of thespresent invention is accommobdated in
the ink cartbtioie(]j:ge tngéﬁ aﬁgnbl ed by engagi ng the hol di ng nenber of the ink
bag with The éngilentht hths fprdiededths FaR TeTRAT daséopaet. oftashoul d
be noted that the ink-jet recording apparatus of the present invention has
the feat w¥iRIFLCRe membenhaving pdgeahge| paredidy dwmlaifgodowdi teet i on.
Further, it should be noted that the present invention provides an ink
filling mellRédifomenbeti ngpd nk tic amefenkbbagtiusedhs tdyitiheriskl cpatti dge
of the present invention. It should be noted that the ink is filled from

the ink fihasi pgu28loprBbdtithd pilhe stateihWawhi ch the hol di ng menber of the
ink bag is engaged with the first case part. Further, it should be noted

that the present inygation Qrauisdes %gfgt)?él%ggf%# h{tkﬁeg Jrihad for refilling

ink to an ink bag used with the ink present 25 invention,

wher ei n the inks] i £y qm_the i nk. WO 2004/ 082944 PCT/ JP2004( 003431
O U schargRG ABP TR IS ALCESP G Eh THO TOIhG STenBeFto Y 21 nk

bag is engaged_ with the first case part,
9 %1%19ar externa{ ébrm, whergin these first and second case

parts can be assembled together to form a single cartridge
case or decomposed into individual parts. Thereby, the ink bag
10 of the present invention is accommodated in the ink cartridge
thus assembled by engaging the holding member of the ink bag
with the engagement means provided to the first case part.

It should be noted that the ink-jet recording

apparatus of the present invention has the feature that the
15 ink cartridge is loaded from a front direction.

Further, it should be noted that the present
invention provides an ink filling method for filling ink to an
ink bag used with the ink cartridge of the present invention.
It should be noted that the ink is filled from the ink filling

20 opening in the state in which the holding member of the ink
bag is engaged with the first case part.

Further, it should be noted that the present
invention provides an ink refilling method for réfilling ink
to‘an ink bag used with the ink cartridge of the present

25 invention, wherein the ink is refilled from the ink



Further, the ink refilling nmethod of the present invention refills the ink
to the ink bag used with the ink 5 cartridge of the present invention in
such a mawoerooi/bsab44t here is fornmed a rupture part or puCIVIPRO3P0I401a part
of the bag main body of the ink bag and by sealing the rupture part after
refilling of the ink through this rupture part. Further, the manufacturing
nmet hod of the ink 10 cartridge of th&-present invention includes the step
of attachi. .second. case_part to the first case part after engaging -
the hol di nmbl%%grmgf PPRE thkTHag e &8 WPERDi FRe top1diRe membercade part .
Furt her, pgg%ne ygling met hod of the ink cartridge 15 of the present

i nvention ﬁ@%e 2Phés| ARIRSRD ridde thy fdrshseesdlipantthe first and case
parts fromeach other, renoving the ink bag by di sengagi ng the hol di ng
menber of the ink bayrthem thee finkstrefddéipgrhetlandl dtheiheengagicng t he
hol di ng nmenber of the ink bag filled with the ink with the 20 engagi ng part

of the firistvepasenpaefilandtiaridercagsenbhingag theed st and ggeond case
parts. Another object of the present inventionis to provide an ink bag

hol di ng nesberiagabbengnstghl &nageormedahi on afc@ J ln%gn%lrethglé Qggrie” an

ink cartridge, an 25 ink cartridge accommobdating an i ag provided wi th

(e YO 2004 02864 ECTLIERODUI AN, 10 Lok 98 Lok bas el g, merter
main body of the ink bag and by sealing the rupture part after
refilling of the ink through this rupture part.

Further, the manufacturing method of the ink
10 cartridge of the present invention includes.the step of
attaching the second case part to the first case part after
engaging the holding member of the ink bag filled with ink to
the first case part.
Further, the recycling method of the ink cartridge
15 of the present invention recycles the ink cartridge by. |
disassembling the first and case parts from each other,
removing the ink bag by disengaging the holding member of the
ink bag from the first case part, and then engaging the
holding member of the ink bag filled with the ink with +the
20  engaging part of the first case part, and further assembling
the first and second case parts.
Another object of the present invention is to
provide an ink bag holding mémber enabling stablé

accommodation of a flexible ink bag in an ink cartridge, an

25 ink cartridge accommodating an ink bag provided with the



In order to achieve the foregoing object, the ink bag hol ding nenber of
the present invention used includes an 5 ink filling opening used for
filling iwo1o040d2e44bag mai n body and an ink di scharge padr/freso4@sishar gi ng
the ink inside the bag main body, wherein the ink bag hol di ng nmenber
further includes an engaging part for engagenent with the engaging neans
provided to at | east one of the case-fywalf bodies 10 constituting a
cartridge case together with another case half body. Here, it is

pr ef er abl €990 1REI $nhobaw nge Irbisemeinbert | aed 2B Yre Jsigeesbrtisgbag nain
body having a generally square formby thermal wel ding process in such a
manner t hatppeyatusi prheidedywitie cadeadet akhadtyridget her, it is preferable
that this hol ding nmenber has a connection part having a tapered edge at

the part welded to the bagefBid Ladevel theSrofdndhes dygpfearable that the
connection part, the ink filling opening and the ink discharge port are

formed | Nty dlohihg ROndLLI8F e HHEbages: Al dANAR AL RULT Qﬁanigte s

desirable that there Is formed a groove on a side ace o0

part. sa, Jt..hs.preferabl e tha he_i.nk.filling opening is ,sealed with
thernaﬁjmgfﬁiké}iﬁggtﬁ%??l??'%%%%ﬁ;lbglﬂi%%% }%E?U{ﬁgwiﬁ%gcgﬁepiﬁaiy 25 of
t he present 'nventkog is the one that accommodates therein WO 2004/ 082944

PCT/ JP2004M503831 0K d4seharyaedidg f6F EhechreatM hfvemk émsREei FaSt he i nk
bag hol di ng nenber.

bag main body, wherein the ink bag holding member further
includes an engaging part for engagement with the engaging
means provided to at least one of the case half bodies

10 constituting a cartridge case together with another case half
body.

Here, it is preferable that this holding member is
fixed to one edge of the bag main body having a generally
square form by thermal welding process in such a manner that

15 it is held by the case detachably. Further, it is preferable
that this holding member has a connection part having a
tapered edge at the part welded to the bag main body. It is
further preferable that the connection part, the ink filling
opening and the ink discharge port are formed integrally to

20 different surfaces of a flange part. Further, it is desirable
that there is formed a groove on a side surface of the flange
part. Also, it is preferable that the ink filling opening is
sealed with thermal welding.

Further, it should be noted that the ink cartridge

25 of the present invention is the one that accommodates therein



Further, it should be noted that the ink-jet recording apparatus of the
present invention has the feature 5 that the ink cartridge of the present
i nvent i onwoewobes2baaded froma front side. Another obj extT/IpRénanoidaan t he
present inventionis to provide an ink cartridge allow.ng easy reuse of
the case and simultaneously capable of supplying ink stably w thout 10
causing | eak, and an ink-jet recordisagiapparatus using such an ink
cartridge. In order to achieve the object as noted above, the present

i nvention E@%VVﬁégagnOﬁnkh%aP¥?$%Eﬁa#ﬁﬁ%ﬁ&éoéfhﬂV%mﬁéﬁhecﬁéékWQIf bodi es
having the means for holding a holding nmenber 15 in at |east one of said
case hal f ®diey meapegrhol di ng nember being formed with an ink di scharge
port, wherein there is provided an elastic nenber for sealing an opening
at a distal end parFuethan,ibk sllket deonagitag theti fike digcharge port in
t he hol di ng menber, and a cap nenber is attached to the ink 20 di scharge

port for helsirgndowspthethoregoing BleashicCs FPOREIon HiY & d trbgupLef erabl e
to provide a stepped part on a circunference part of the ink discharge

t f i ; i 1.Ng: pi : i ded t.h
enber© UCThr s FRE BT aE Tt dT s S pr R By Shl S SP i o o PABRGr 25

mat eri al sgch asf§E£icon§ rubber, fluorine rubber, a butyl WO 2004/ 082944
PCT/ JP200 13 DESH Bber, and the like. Further, the cap nenber is

preferably fornmed of a cylindrical nenmber having a flange part for
Anothér object other than the present invention is

to provide an ink cartridge allowing easy reuse of the case
and simultaneously capable of supplying ink stably without

10 causing-leak, and an ink-jet recording appératus using such an
ink cartridge.

In order to achieve the object as noted above, the
present invention provides an ink cartridge formed of divided
case half bodies having the means for holding a holding member

15 in at least one of said case half bodies, said holding member
being formed with an ink discharge port, wherein there is
provided an elastic member for sealing an opening at a distal
end part of an ink outlet forming the ink discharge port in
the holding member, and a cap member is attached to the ink

20 discharge port for holding down the foregoing elastic member.

Here, it is preferable to provide a stepped part on
a circumference part of the ink discharge port for allowing
engagement with an engaging piece provided to thé cap member.
Fufther, the elastic member is preferably formed of a rubber

25 material such as silicone rubber, fluorine rubber, a butyl



hol di ng down the elastic nenber, and it is preferable that the cylindrical
part has plural engaging piece bent inward. 5 Further, the ink-jet

recor di ngwappas/esnst of the present invention is constr riTemP2603/0835431 O
enabl e I oading of the ink cartridge of the present invention froma front
si de. Anot her object of the present invention is to provide an ink bag
wherein wasting of unused ink is mnimzed, 10 capable of being attached
and renoved to and froma protection cover easily and stably, and capable
of conductiWRpestabnfi tbd likk Fupiher, Foheheap neebedt esemreifpyehivon
provides an ink cartridge accommodating the ink bag and an image formation
appar at us fusimegl efich apnlimkricslt metper h&vingos dErartae gahitefert he above
object, the ink bag regarding the present invention has the construction

in which milwahdi sgwietberelissticedrera bag i s hadrdrawiagthbkrexhbility
such that the holding nenber has an ink filling opening used for filling

the bag meiyn shedy cunl fat bk biaiinkngQodhscharge it hqe.di scharging the

ink inside"the bag main body, wherein~t ag further has an
engagepent part for _h ing the .ink.bag to a.cartridge case fornmed of

di vi ded case hal f bgagégérirFQﬁﬂﬁﬁ% 1 Fﬁﬁoﬁgbngsaggéifﬁﬁﬁthéggekbre, t he
i nk di scharge port inclyudes a cylindrical 25 part formng an outlet hole
for di sch&ags Sltt ABVERKLP ST USRS WO 2H02P 08294 BehLlFP3064/603251 - 13
bag main body and it is preferable that this cylindrical part 1is forned
with a natidd dnk artysdge ot e presshltuéneention Hecom a front side.

Another object of the present invention is to
provide an ink bag wherein wasting of unused ink is minimized,
10 capable of being attached and removed to and from a protection
cover easily and stably, and capable of conducting stabilized
ink supply. Further, the present invention provides an ink
cartridge accommodating the ink bag and an image formation
apparatus using such an ink cartridge.
15 In order to achieve the above object, the ink bag
regarding the present invention has the construction in which
a holding member is fixed to a bag main body having
flexibility such that the holding member has an ink filling
opening used for filling the bag main body with ink and an ink
20 discharge port for disdharging the ink inside the bag main
body, wherein the ink bag further has an engagement part for
holding the ink bag to a cartridge case formed of divided case
half bodies, in which the ink bag is accommodatea.
Here, the ink discharge port includes a cylindrical

25 part forming an outlet hole for discharging the ink inside the



properties of the ink. In this case, it is preferable that the cylindrical
part has a holding part holding an elastic nenber 5 inserted to the outlet
hol e for wWoeopuogaesie of sealing as a unitary body. Al s@ect/arm/opseferabl e
that the ink discharge port has an elastic nenber sealing the outlet hole
used for discharging the ink inside the bag main body and that this 10
elastic nenber is formed with a materizat that does not exert influence on
t he properties af EP ink. Jn this case, the elastic nenber is preferably
formed of %Y dbo& H@é’e?P‘él 15ch Prefexabilei ¢hab Fabbety dndrispli pené based
rubber that does not exert influence on the properties of the ink. 15
Furt her nor’e farmed yishep apmreenivat thisd doks dptscémsene ipviltuehgs ancabemenber
covering at |least a part of the elastic nmenber that seals the outlet hole
for di schargpinsytielseoifnkhé nsilde rhechdag caaien bodys mrefdrat ot heacaphsenber
is fornmed with a material not exerting influence on the 20 properties of

the ink. lgyltidsieasepart hés R efgrablepbhat na1asigpRed 1Rt ol fehgEped on
the circunference surface of the ink discharge port for engagenent with an

engagi g RirRes tROYLIeHe Locide AR mRIben. ,ggg;;&% ot tsegafipgegsfgb' e that

the cap nenber is fornmed of a cylindrical ne avi ng nge part 25
2004/ 08204 FCHTIE3004/ 003431 - 14 has pl ur al _engagi ng pi ce bent | nvar d.
Further, it is prefekigé? igmgstg?%fgiggge(ggagygﬁg ink discharge port
has an elastic member sealing the outlet hole used for |
discharging the ink inside the bag main body and that this
10 elastic member is formed with a material that does not exert
influence on the properties of the ink. In this case, the
elastic member is preferably formed of a rubber material such
as a silicone rubber or a silicone based rubber that does not
exert influence on the properties of the ink.
15 ‘ Furthermore, it is preferable that the ink
discharge port has a cap member covering at least a part of
the elastic member that seals the outlet hole for discharging
the ink inside the bag main body, and that the cap member is
formed with a material not exerting influence on the
20 properties of the ink. In this case, it is preferable that a
stepped part is formed on the circumference surface of the ink
discharge port for engagement with an engaging piece provided
to the cap member. Further, it is preferable thaf the cap

member is formed of a cylindrical member having a flange part

25 holding down the elastic member and that the cylindrical part



the outer dianmeter D of the elastic nenber and the inner dianeter D of
the part to which this elastic nenber is 5 inserted falls in the range of
1:0.85 - wanodfes2e4ad that it is further preferabl e thatpdire2emtooss(t: H)
of the thickness t of the elastic nenber and the depth .H of the part to
which this elastic nenber is inserted falls in the range of 1:0.77 -; 1:1.
Furthernore, it is preferable that thesdianeter d 10 of the holl ow needl e
pierced into the elastic nenber for causing the ink inside the bag main
body to flhg iPdugeld suehgirthariqdee beati éneprdhe di ameter d of the hol |l ow
needl e and the outer dianeter D the elastic nenber (d: D) falls in the
range of 1:3 - 1:10Fuandethatt tive pratfiecablle thabfthéeaiiamgDer Dd) of 15 t he
hol | ow needl e and the thickness t of the elastic nenber falls in the range
of 1:1.5 -thk duberFuibheterid 45 HWeekerablie hbabet hendhalid ngneenber of the
ink bag is held in the state that the ink discharge port is |ocated

gener al'l y Alerih@-Cont gt Ohe L0 Lhdge €ASE o20hRl hdrbdhesupr i ght

direction. Further, it is preferable that the ink filling opening is
seal ed:by mel diing i-n the.state that ink.i Llled idy the mai p body of
the i nE baiLgn.S#ﬁg%i %Eléﬁr %ii%% ]‘Ié%%%r Sii}‘né@og%he p‘roe's%rft i%%\?gn%lgoﬁsf or

accommodating.the ink bag. conprises at | east W) 2004/ 082944
PCT/ JP20045 @E@lprﬁfﬁr’flg%tgg%‘d %&Eﬁﬂl@aéE: hal fobodiedsMarR§SatsPhil ar

external formin such a manner that these first and second case bodi es
the elastic member and the depth H of the part to which this

elastic member is inserted falls in the range of 1:0.77 - ,1:1.

Furthermore, it is preferable that the diameter d

10 of the hollow needle piereed into the elastic member for
causing the iﬁk inside the bag main body to flow is set such
‘that the ratio of the diameter d of the hollow needle and the
outer diameter D the elastic member (d: D) falls in the range
of 1:3 - 1:10, and that the ratio (d: t) of the diameter d of

15 the hollow needle and the thickness t of the elastic member
falls in the range of 1:1.5 - 1:3.5.

Further, it is preferable that the holding member
of the ink baé is held in the state that the ink discharge
port is located generally at the center of the cartridge case

20 held in the upright direction.

Further, it is preferable that the ink filling
opening is sealed by welding in the state that ink is filled
in the bag main body of the ink bag.

The ink cartridge according to the present

25 invention for accommodating the ink bag comprises at least



can be assenbl ed toget her and deconposed into individual case bodies,
wherein the ink bag of the present invention is 5 acconmmopdated in the ink
cartri dgewioeosuaed29e4 manner that the hol ding nmenber of tHva/iPRéo4bazy3i s
engaged with the engagenent hol ding neans provided to the first case half
body. Further, the inmage formation apparatus of the present invention has
t he construction such that the ink dls<artridge of the present invention
is |loaded._.Here, it is preferahle that the ink cartridge is |oaded from
the front sitde 8Pt RECHRT R0 PREIPRERRVIRS rdetitd aappatarnal O her
objects, features and advantages of the 15 present invention wl| becone
nore apparf@it® £RofiPEhes fropnnsi rdiatdshaskefides crndtianenthenseehddias
conjunction with the acconpanying draw ngs. BRI EF DESCRI PTI ON OF THE
DRAW NGS 2Z@nFbgusesémbiedi agyeatheshaningeasmexesp| miaf iadiceavent tgaal ink
cartridge in an exploded oblique view, Figure 2 is a diagramshow ng the

appear anc@odfiean whKréaf tEndlggnaeeer diengnt Op Loy eseRh thiR¥enti on in an
oblique view, 25 Figure 3 is a diagram show ng the sane ink WO 2004/ 082944

T P00 003 oL e i e B0, MRt gf e par
holding member of the ink bag is engaged with the engagement
holding means provided to the first case half body.

Further, the image formation apparatus of the
present invention has the construction such that the ink

10 cartridge of the present invention is loaded.

Here, it is preferable that the ink cartridge is
loaded from the front side of the main body of the image
formation apparatus.

Other objects, features and advantages of the

15 present invention will become more apparent from the folléwing

detailed description when read in conjunction with the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

20 . Figure 1 is diagram showing an example of a
conventional ink cartridge in an exploded oblique view;
Figure 2 is a diagram showing the appearance of an
ink cartridge according to the present inventionlin an obligue
viéw;

25 Figure 3 is a diagram showing the same ink



the sanme ink cartridge froma front direction; 5 Figure 5 is a diagram
showi ng a side view of the 1ink bag according to the present invention;

Fi gure 6 W modisagrsam showi ng the ink bag of Figure 5 fraampeéva/obomser
direction for the purpose of explaining the state in which ink is filled
in the ink bag; 10 Figure ,7 is a cross-sectional diagram show ng an

alum numlamnate filmthat constitutes-the bag main body of the ink bag
of the present invention;, Figure 8 is a diagram showi ng a hol di ng nenber of
the ink bagputrigdosi 48 vhevwstase Argihéch isthind agpsaniowithgreré kel di ng
menber of Figure 8 froma rear direction; Figure 10 is a diagram show ng
t he hol di nemoerddler  of Figure 8 froma front direction; Figure 11 is a

di agram showi ng a part of an ink 20 discharge port of the sanme ink bag in

a cross-sectional draghagl 4 Hgu errbhd $raserosst 6641 o grinaghamisjow ng
a cap nmenber provided to the ink discharge port; Figure 13 is a diagram

showi ng { heycs AR CaR,TEIDEr s ad5 4ftuf o 108k vhere W, 2004/ 082944
PCT/ JP2004/ 003431 -17 Figure 14 i1s a diagram explal ni ng neasurenent of

t he rekationship between the length-to- breadth ratio,of the _ink bag and
t he hygrostatic presﬁﬁ g?e § is é’é&agram s%ow1ng d side view of t%e

ink bag according to the present invention;

Figure 6 is a diagram showing the ink bag of Figure
5 from the lower direction for the purpose of explaining the
state in which ink is filled in the ink bag;

10 Figure 7 is a cross-sectional diagram showing an
aluminum laminate film that constitutes the bag main body of
the ink bag of the present invention;

Figure 8 is a diagram showing a holding member of
the ink bag in a side view;

15 Figure 9 is a diagram showing the holding member of
Figure 8 from a rear direction;

Figure 10 is a diagram showing the holding member
of Figure 8 from a front direction;
Figure 11 is a diagram showing a part of an ink

20 discharge port of the same ink bag in a cross-sectional
diagram;

Figure 12 is a cross—sectional diagram showing a
cap member provided to the ink discharge port;
Figure 13 is a diagram showing the same cap member

25 in a front view;



Figure 15 is a diagram showi ng an exanple of 5 neasurenent of the

rel ati onship between the length-to-breadth ratio and the hydrostatic
pressure w0 1ohgos2pde bag; Figure 16 is a side view di agr aatafP20da®odusi | ow
needle; Figure 17 is an enlarged view showing a tip end - 10 part of the
hol | ow needl e; Figure 18 is an enlarged view for explaining the

rel ati onshi p between the hol ding partiand the cap nmenber; Figure 19 is a
si de view showi ng anqQther ex | e of the ink bag of the present invention;
15 Figure 20 is an o%ﬁﬂ&ﬁ@ V?gg? shAat Fhexpafeni Rk MeRRpIenarte oft at e
filled wth ink; Figure 21 is a diagram show ng the ink bag of Figure 20
as vi ewed HtomedaddRhnhin Beteran ome A enhghstat ebréddiedratiitch cifnkhe20
Figure 22 is a side view showing a first case part of the ink cartridge of
Figure 2; Filglheg 28di tha sydieostiavicsihawisegra;second case part of the ink
cartridge of Figure 2; Figure 24 is a side view showing the first case 25

part of the ink cartFriggeeofs HgW @1iddlant BEoRIAY €ah Neii ol WP 2004/ 082944
PCT/ JP2004/ 003431 -18 the ink bag is held to the first case part; Figure

3? It s eag r 2‘?5??“?%“\5253?% 'nﬁgé ara ShaWn2g 1 ,ARAENEL, eI & 1f, e, nk eartridge
ratio and the hydrostatic pressure of the ink bag;
Figure 16 is a side view diagram of the hollow
needle;
Figure 17 is an enlarged view showing a tip end
10 part of the hollow needle;
Figure 18 is an enlarged view for explaining the
relationship between the holding part and the cap member;
Figure 19 is a side view showing another example of
the ink bag of the present invention;
15 Figure 20 is an oblique view showing the same ink
bag in the state filled with ink;
Figure 21 is a diagram showing the ink bag of
Figure 20 as viewed from a downward direction in the state
filled with ink;
20 Figure 22 is a side view showing a first case part
of the ink cartridge of Figure 2;
Figure 23 is a side view showing a second case part
of the ink cartridge of Figure 2;
Figure 24 is a side view showing the first case

25 part of the ink cartridge of Figure 2 in the state in which



Figure 26 is an oblique view diagram showing a 5 further exanple of the ink
cartridge of the present invention; Figure 27 is an oblique view diagram
showi ng awd ani/ee44exanpl e of the ink cartridge of the mpcazEPRoo4ion4ent i on;
Figure 28 is a side view diagramfor explaining the connection between
this the ink cartridge and the main body of 10 a recording apparatus;
Figure 29 is a front view diagram of_fggure 27; Figure 30 is an oblique
view showing a further exanple of the.ink cartridge of the present

i nventi on;ts dike P39 s BAlGLEY due Viiawtdicagear®Showi ng t'he 15 ink-j et
recordi ng apparatus of the present invention as viewed froma front
direction; Figure 32Figuaa obliguen ieviaticagiam shawrany fhwerinonk- | et
recordi ng apparatus of the present invention in the state in which a cover

of the inkargiHer dgampoadbageiparini2Gdhereet bs openetksditgunee33ibs;a
di agram showi ng an overall construction of the nechanismpart of the

i nk-jet recording apeanatuss F ar e3ddis 9idiagramshamligdhe mechant sm
part 25 in a plan view. WO 2004/ 082944 PCT/ JP2004/003431 -19 BEST MODE

PO ORI AT, RE LR L el 0 ool TRy ot R pen

Figure 27 is an oblique view diagram showing a
further example of the ink cartridge of the present invention;

Figure 28 is a side view diagram for explaining the
connection between this the ink cartridge and the main body of

10 a recording apparatus;

Figure 29 is a front view diagram of Figure 27;

Figure 30 is an obliqué view showing a further
example of the ink cartridge of the present invention;

Figure 31 is an oblique view diagram showing the

15 ink-jet recording apparatus of the present invention as viewed
from a front direction;

Figure 32 is an oblique view diagram showing the
ink-jet recording apparatus of the present invention in the
state in which a cover of the ink cartridge loading part

20 thereof is opened;

Figure 33 is a diagram showing an overall
construction of the mechanism part of the ink—-jet recording
apparatus;

Figure 34 is a diagram showing the mechanism part

25 in a plan view.



[First enmbodinent] 5 Figure 2 is a diagram show ng an appearance of an ink
cartridge according to the present invention in an oblique view, Figure 3
i s a schewatioo4/aabisque vi ew showi ng the ink cartridge aicTAPgu®oR3in the
state in which a third case part is renoved, Figure 4 is a front
cross-sectional view of the 10 sanme ink cartridge. Referring to the
drawings, this ink cartridge 1 inclutles an ink bag 2 filled with ink and a
case 3 a j t ' g.2. The case 3 is formed of a first case
part 11, g@%ﬂ@%%@@ gg‘ﬁ#{?ﬁl’gg@ i Npart 13, 15 wherein the
first case part 11 and the second case part 12 formtogether a case part
acting as a protecti &fredpeftepr treanhaginepitdefothe erésanthdgventibus, the
case 3 accommpdating the ink bag 2 is split into the first case part 11
and the seétigid heasgesgaibed 2witiong fersnare tpathk| ettdchridre: 20-awilkgsuppl y
direction (ink discharge direction). First, an exanple of the ink bag 2 of
t he preseniFinstvenbodiament] be explained with reference to Figures 5
through 13, wherein Figure 5 is a side view diagram of the sane ink bag,

Figures6 is a diagram; i 9O i : Fi Vi d froma
dO\Q/]mwarSd directi og i ;lmltéﬁgws?g#érEV\gl%ggﬁ%gggéﬂﬁggcél?%%ﬁﬁ&% 20
filled wt; Lnk:. Fi . 1S .a oss-sectjonal diagramof the alum num
| ani nat e flithlktm%‘(%‘(l):tltsli'ti F?Et ?%%%%eﬂgzécé) %’an%ﬁ?nj&f lmf?‘fgtji Hagl PPYLFESs i s a

side view_di agramof a_hopl din
v1ewg %lgure 3 1s a é%hematic oblique view showing the ink

cartridge of Figure 2 in the state in which a third case part
is removed, Figure 4 is a front cross-sectional view of the
10 same ink cartridge.
Referring to the drawings, this ink cartridge 1
includes an ink bag‘2 filled with ink and a case 3
accommodating the ink bag 2. The case 3 is formed of a first
case part 11, a second case part 12 and a third case part 13,
15 wherein the first case part 11 and the second case part 12
form together a case part acting as a protection cover
protecting a side of the ink bag 2. Thus, the case 3
accommodating the ink bag 2 is split into the first case part
11 and the second case part 12 along a plane parallel to the
20 ink supply direction (ink discharge direction).
First, an example of the ink bag 2 of the present
invention will be explained with reference to Figures 5
through 13, wherein Figure 5 is a side view diagfam of the
saﬁe ink bag, Figure 6 is a diagram showing the ink bag of

25 Figure 5 as viewed from a downward direction in the state



menber of the ink bag, Figure 9 is a diagram showi ng the 5 hol di ng nenber
of Figure 8 as viewed froma rear direction, Figure 10 is a diagram

showi ng tWe® teod/ahizag nenber of Figure 8 froma front di rreavireens/ob34gure 11
is a cross-section diagram show ng an ink discharge port of the ink bag,
Figure 12 is a cross- sectional diagramof a cap nmenber provided to the
ink 10 discharge port of Figure 11,_apd Figure 13 is a diagram show ng the
cap nmenber as viewed froma front direction thereof. As shown in Figures 5
and 6, th&ilardbagth thelirfes Figieeli bbeabagosmisediddyall ddéhgaamadbfini num

| am nate film 15 having a generally square form (rectangular formin the
present exdepké)imandmal volh g fiHmbebna2iofitindg eidien bt ewiial botlg &f xed

(wel ded) to the longer edge of the bag main body. As shown in Figure 7, the

bag mai n hody i3k bsg, fPigme of san aalsgaibnu%kaaw?&a@n fdd m 381haM5Ng a
structure in 20 V\/mch a dry lamnation 26, an umnumfilm 277 a dry

| am nati op,28.-apg & gAiIéI]p%%gam ?Jrgl gn’ig ereab@}aqrflg%q)mﬁﬁn%ﬁgupl vely on a

LDPE (| owdensity po yet hyl'en€) b WO suc uam num
Iamnaefll 30_and 30 vveld wi th each other at the surrounding
parts %sha&eg‘sr ggrlngmg%ﬂ? %‘g %%ﬁe 27 alucYH tﬁre Tt e %FSFﬁboﬂEnber 22,
and as a WD 2004/ 082944 PCT/JP2004/003431 -21 result, there is forned a

bag as showAUFR EPgtfed &afwpms showishote heldit® darhgr, ofi FhOUAT s8 bag

mai n body 21, there is provided no franme body for maintaining the form of
from a front direction, Figure 11 is a cross—section diagram

showing an ink discharge port of the ink bag, Figure 12 is a
cross— sectional diagram of a cap member provided to the ink
10 discharge port of Figure 11, and Figure 13 is a diagram
showing the cap member as viewed from a front direction
thereof.
As shown in Figures 5 and 6, the ink bag 2 includes
a flexible bag main body 21 of an aluminum laminate film
15 having a generally square form (rectangular form in the
present example) and a holding member 22 of a resin material
is fixed (welded) to the longer edge of the bag main body.
As shown in Figure 7, the bag main body 21 is
formed of an aluminum laminate film 30 having a structure in
20 which a dry lamination 26, an aluminum film 27, a dfy
‘lamination 28, and a PA (polyamide) film 29 are stacked
consecutively on a LDPE (low-density polyethylene) base 25.
Thereby, two such aluminum laminate films 30 and‘30 are welded

with each other at the surrounding parts (shaded region of

25 Figure 2) and further to the holding member 22, and as a



the bag, contrary to the conventional bag, and as a result, 5 the bag has
high flexibility for the entire part thereof. Wth this, the present

i nvent i onwoewoaNd4 ze the waste ink remaining. in the Heagraoysesisl Her e,
it should be noted that, although the bag main body 21 is forned of the
alum numlamnate film30 in the 10 present exanple, the material used for
the bag nmain body 21 is by no neans lppited to the foregoing. Yet, it is
desirable to formthe bag nmain body with a material including at |east the
al um num | B¢ Hdt-e Wierm iFufereed & tbacs asr shewablie Fbowess thendati.o (WH) of
15 the width Wto the height H of the bag main body 21 to fall wthin the
range of 1:WH :1.5Idr shomld be wbesd ofhsecuritig tisiuf fiagi eltinhpddosbati c
pressure and mnimzing the ink residual anmount. Here, the relationship

bet ween t hehdwr msofprvhedbagno 20rafd Ay o2lmandtt e hy dias tRtdC opr essur e
at the ink discharge port will be explained withy reference to Fi gures 14

and 15. | nddepy, e%%ﬂttrgﬁm%ethé *Leorfv%ré{@l% %hgaga R AL D

deternined to have an obi dong shape ( h Whei n arger thanuéel ‘ght H) as

The. oxpor i TENCESD Re N 2b0M DRPES SCT SBR0BIFDOSBR - G n e |

hei ght H V\AdthCWof 90X116 }%1 1.29), (r) one havi ng the height H X width
Wof 70X108%Er: £18) PTERG™Er ¥R Hniohg "EReMAEE gHRe V36 1R dith W of 50X126

(1:2.52). Further,
remalnlng in the bag unused.

Here, it should be noted that, although the bag
main body 21 is formed of the aluminum laminate film 30 in the
10 present example, the material used for the bag main body 21 is
by no means limited to the foregoing. Yet, it is desirable to
form the bag main body with a material including at least the
aluminum laminate film.
Further, it is preferable to set the ratio (W/H) of
15 the width W to the height H of the bag main body 21 to fall
within the range of. 1=W/H=1.5 or 1.5=1 in view of securing
sufficient hydrostatic pressure and minimizing the ink
residual amount.
Here, the relationship between the form of the bag
20 main body 21 and the hydrostatic pressure at the ink discharge
port will be explained withy reference to Figures 14 and 15.
In the present example, the form of the bag main
body 21 is determined to have an oblong shape (Width W being
lafger than height H) as shown in Figure 14. Thus, three kinds

25 of bag main bodies are prepared in the experiment, @ one



two cases (thin type and thick type) having different 5 thicknesses are
prepared 2 for the case 3. Further, the relationship between the ink

resi dual wanmones2ead t he hydrostatic pressure at the i nkeaimeoangs3port
was neasured for various conbinations of the bag main bodies and the
cases. The result of this is shown in Figure 15. Here, 10 it should be
noted that no neasurenent was nade abput the conbination of the size of
50" X126 and the 'thick case. For stabilized supply of ink to the sub tank,
it shoul d'¥dPFoiteg hRAFLENE UswidthtWeohyRMy S4t4t i(2: pragsur® ohe about
O(gf/cnm2) is preferable at the ink discharge port. 15 Now, evaluating the
resul t of MRiv§mgeths, heiglcard b8 widen whet 20 X3taki l(iLzedshydest@t bgepr essure
is achieved irrespective of the ink residual anount in the vicinity of O

(gf /cnR) ibaviihe chsehéight M WKI Ghatheywh dtdn X et ght ratio (WH)
of the bag is 1:1.29, mﬁlle in the case (r%blgwghﬁghb %Q E&Ekhera

i dth-t o- hekcgbhctat (on(W-poiaddierban wmiD) Dosyiis Y can be seen
rostati c

that there occurs a steep rise of pressure at the ink

di schagge ( f/ch (thin type) or 4(gf/cn2) upon
fllllng oﬁmgﬁgn%%ﬁé%f %&H?F%SE% ? |ch %Dﬁ%ﬁ 5%1ng smal l er than the

target anount of 100g 5 Alsgﬁyln t he bag mai n body of the case 3 above in
whi ch the WD 2004/ 0829% &F@é@ﬁ% ip. IQ%UW% Fheo1rki ghsiduelo (W H)
is set to 1:2.52, there occurs a steep rise of the hydrostatic pressure at
the i nk dPECHRFgaRdpEhe RFBIPSABS4E BogsoRre het tie ik dikelarge tierat t enpt

of
was measured for various combinations of the bag main bodies

and the cases. The result of this is shown in Figure 15. Here,

10 it should be noted that no measurement was made about the
combination of the size of 50X126 and the thick case.

For stabilized supply of ink to the sub tank, it
should be noted that the use of the hydrostatic pressure of
about 0(gf/cm?®) is preferable at the ink discharge port.

15 Now, evaluating the result of Figure 15, it can be
seen that a stabilized hydrostatic pressure is achieved
irrespective of the ink residual amount in the vicinity of
'0(gf/cm®) in the case @ in which the width (W) —to-height (H)
ratio (W/H) of the bag is 1:1.29, while in the case @ in which

20  the width-to-height ratio (W/H) of the bag main body is 1:1.5,
it can be seen that there occurs a steep rise of hydrostatic
pressure at the ink discharge port to the value of 2 (gf/cm?)
(thin type) or 4 (gf/cm?) upen £illing of the ink'of about 70qg,
which amount being smaller than the target amount of 100g.

25  Also, in the bag main body of the case @ above in which the



filling the target anmount of 100g. 5 Fromthis, it can be seen that,

al though it depends on the thickness of the case 3, the w dth-to-height
rati o (VWvd)200d/0s2b bag main body 21 falls within the ragerPeéo4boz43l. 5. |t
shoul d be noted that the hol ding nmenber 22 10 constitutes a unitary
connection part 32 for welding the bag nmain body 21 to one side of the
flange part 31 as shown in Figures 828hrough 10, and a hollow ink filling

openi ng 33wf‘ %—ta—?qou o in}é,di ?charge port 34 are formed to the other side
of the flan% par o3 PLs TR {MB) DSdP et Efr dsénted Fhetheosugsea 15
before the welding). Here, it should be noted that the connection part 32
has a genet#9R difesPhutheohWilpystalger imgsborh ehdtiharisk diemdsrgk t he

| onger edges) of the holding nenber 22 as shown in Figure 9. Further, a
depr essi orP@2a whenf ebped a0gt b 2k cinkcusf €iebee Swrilecestddt bl s, it
becones possible to weld the alum numlamnate filns 30 and 30 form ng the

bag main fiddyin?d the thegetretd.ef eyxca opyr.face of the connection part 32
Wi thout interruption. Wthin the ink filling opening 33, there is fornmed

25 a piserce hole 35 weed £RETi{{iNg the t hal ¢ _WO
2004/ 082944 PCT/ JP2004/ 003431 - 24 35%%er?eet‘%a?g§9t h%%%@%q%elo% ﬁ&ﬁ&%‘jﬁart 31

20,2150 40 B SEONE LD SERECLTERL L ik T 0 openino
(W/H) of the bag main body 21 falls within the range of 1 -
1.5.
It should be noted that the holding member 22
iO constitutes a unitary connection part 32 for welding the bag
main body 21 to one side of the flange part 31 as shown in
Figures 8 through 10, and a hollow ink filling opening 33 and
a hollow ink discharge port 34 are formed to the other side of
the flange part 31 as a unitary body (represented in the state
15 Dbefore the welding).
Here, it should be noted that the connection part
32 has a generally chestnut form by tapering both end parts
(ends of the longer edges) of the holding member 22 as shown
in Figure 9. Further, a depression 32a is formed at the
20 circumference surface. With this, it becomes possible to weld
the aluminum laminate films 30 and 30 forming the bag main
body 21 to the circumference surface of the connection part 32
without interruption.
Within the ink filling opening 33, there is formed

25 a pierce hole 35 used for filling the ink such that the hole



wel ding after filling the ink to the ink bag 2. By sealing the 5 ink
filling opening 33 by the thermal welding process, a reliable seal is
obt ai ned wasiohyos2Raf erring to Figure 11, the ink di scharrga/ypeeds/083431 has a
cylindrical part 37 and a seal nmenber holding part 38 formng a unitary
body thereto, and a conpartnent 39 is fornmed 10 between the cylindrical:
part 37 and the seal menber holding —pgart 38. Further, an ink outlet hole
40 is formed in the cylindrical part 37 so as to penetrate t hrough t he
flange par3> r@hesndtehetivormetiion fdepaet nent 3 arsh@lae dheaikal Bhejs
formed in the seal nenber holding part 38 for inserting an 15 elastic
menber 45 ddmalectéahsdéperindntold etandolaeddnk FEtIhierg opendtheppddipart 42 is
formed to the circunference surface so as to nmount a cap nenber between

the cylindidgaly pantiddtandid gﬁ%@' smefbes Aol iy pand 338. s shown in
Figure 11, the elastlc menber 45 is 20 inserted into the opening 41 of the

33?: egeggﬁ,tef%@ frtll,fﬁtqoftﬁétq nto 4gﬁgetn]9%atg ?4. J@;}seeﬁthgg%%ge 'nk_

the iC ne I's covere a cap
The el stlc . 45 has, a f abI ai ni seal and may have
any of coI ngngiﬁPﬁt?%??tﬁﬁ 4§F%§%%§§bt ﬁTaltV?g é’ cordmmar form a
square columar form _a WO 2004/ 082944 PCT/ JP2004/ 003431 -25 pentagram

col umar fitlmhabachagagohdal ORG MAtheaEédM a heptagonal col umar form an

octagonal columar form and the |Iike.
Referring to Figure 11, the ink discharge port 34

has a cylindrical part 37 and a seal member holding part 38t
forming a unitary body thereto, and a compartment 39 is formed
10 Dbetween the cylindrical part 37 and the seal member holding
part 38. Further, an ink outlet hole 40 is formed in the
cylindrical part 37 so as to penetrate through the flange part
31 and the connection department 32, and an opening 41 is
formed in the seal member holding part 38 for inserting an
15 elastic member 45 that seals the ink outlet hole 40. Further,
a stepped part 42 is formed to the circumference surface so as
to mount a cap member between the cylindrical part 37 and the
seal member holding part 38.
As shown in Figure 11, the elastic member 45 is
20 inserted into the opening 41 of the seal member holding part
38 of the ink outlet port 34 for sealing the ink outlet hole
40, and the elastic member 45 is covered with a cap member 46.
The elastic member 45 has a form capable of
maintaining seal and may have any of columnar form (circular

25 section), triangular columnar form, a square columnar form, a



The cap nenber 46 has a cylindrical part 47 having 5 a flange part 47a

hol ding down a rimpart of the elastic nenber 45 as shown in Figures 12
and 13, whermoso2bere is fornmed a hole 48 at the inner RiIPaos@nEnt i al
surface of the flange part 47a for plugging in a supply needle fromthe
side of the recording apparatus. Further, plural engagi ng pieces 49 10
bent inward are forned in the cylindepgal part 47. It should be noted that
the formof the hole 48 is not limted to circle but any of triangle,
square, peREGSFAThERAEBR2T hEpiiagoh hexggoagdncodwainahefdiike anay be used. By
inserting this cap nenber 46 into the holding 15 part 38 of the ink

di schar ge Imwtac®palt helengayi formpi ece o4@agengageslwitdr £steppad paet 42
formed between the cylindrical part 37 of the ink discharge port 34 and
the hol di mgijyeart 38 as shown in Figure 11, and with this, the cap nenber
46 no |onger conmes off. 20 Here, it should be noted that the cylindrical

part 37 and the hol ¢,89:-R8MheR®0fad B s @kcgkgﬁafiégirﬁgﬁtiﬁ% hSyihgr med of

a material that does not exert influence on properties of the rnk such

as hi d jt 0 h i th his, dissoluti of t-he.cylindrical
part g? %gélta\fh1 I #)égk gzggg?lrrée%l%o}%r’t %erolﬁt P%]f%lh%fenc% e&r?&%éposed y
constantly to the WD 2004/ 082944 PCT/JP2004/ 003431 -26 ink, into the in
is preven%é A 28,aFtS?%W$r%Heﬁ%ﬁH§§stHitaPﬂeléra§Q?¥?%ﬁﬂﬁ§§re453 is formed

of a material not exerting influence to the
formed a hole 48 at the inner circumferential surface of the

flange part 47a for plugging in a supply needle from the side
of the recording apparatus. Further, plural engaging pieces 49

10 bent inward are formed in the cylindrical part 47. It should
be noted that the form of the hole 48 is not limited to circle
but any of triangle, square, pentagon, hexagon, heptagon,
octagon, and the like may be used.

By inserting this cap member 46 into the holding

15 part 38 of the ink discharge port 34, the engaging piece 49
engages with a stepped part 42 formed between the cylindrical
part 37 of the ink discharge port 34 and the holding part 38
as shown in Figure 11, and with this, the cap member 46 no
longer comes off.

20 Here, it should be noted that the cylindrical part
37 and the holding part 38 of the ink discharge port 34 is
formed of a material that does not exert influence on the
properties of the ink such as high density polyefhylene. With
this, dissolution of the cylindrical part 37, and the like,

25 formed with the outlet hole 40 and exposed constantly to the



properties of the ink, such as silicone or a rubber material 5 based on
silicone. Wth this, the problemthat the elastic nenber formng the seal
menber, whicclvod/es2gonst antly exposed to the ink, is di sswivedod4nos3t he ink
and causes clogging is elimnated. As shown in Figure 11, this elastic
menber 45 10 enables the supply of the ink to the recording apparatus while
mai ntai ning the sealed state, when a4$gll ow supply needle 111 is stabbed
fromthe side of the recording apparatus as the ink introduction neans
used for Hﬁﬁrod@@pnghﬁnknkrﬂ$)Rnﬁyanaﬁdrdlng apparatus.- 15 Here, the

el astic nenber 45 is required to maintain the sealed state with
reliability even whealthe bholilowreRda®lclihatstide avimiitc afetnberségdbbi ng,
in view of the possibility that the hollow needle 111 is left in the

st abbed stiaf eceimciner Bohdeww-nged R &&Qmﬁ% shabhetd sd efie after being
pul l ed out. 20 Here, explanation will be made on the hollow needle 111

Wi th refe%%@ﬁgrkgegl Ergﬁeéﬁﬂ@n%u£% @eggggbgg t5&p§ﬁﬂﬂgntrog§eragis hol | ow

needl e 11 cylindric nenmber forme an | uction path
112 therein a has.an ink i ctian hole 113 d .at .t he. 25 distal

ci rcunter SR Chupt J0eoREy TUPT & e EnR TP RLGE T VB > G0AR 585044

PCT/ JP2004/ 003431 -27 hole 113 on the side surface at the distal end part

of the hIFRFINEQIMENT1ENe tFRAInEENLETealiPhED T bF P T Hdve SEPSA&FptOpoi nt

at the tip end thereof, and it becones possible to
the ink, is dissolved into the ink and causes clogging is

eliminated.
As shown in Figure 11, this elastic member 45
10 enables the supply of the ink to the recording apparatus while
maintaining the sealed state, when a hollow supply needle 111
is stabbed from the side of the recording apparatus as the ink
introduction means used for introducing ink into the recording
apparatus.
15 Here, the elastic member 45 is required to maintain
the sealed state with reliability even when the hollow needle
111 is drawn out after stabbing, in view of the possibility
that the hollow needle 111 is left in the stabbed state or the
hollow needle 111 once stabbed is left after being pulled out.
20 Here, explanation will be made on the hollow needle
111 with reference to Figures 16 and 17.
Referring to the drawings, this hollow needle 111
is a cylindrical member formed with an ink intro&uction path
1lé therein and has an ink injection hole 113 formed at the

25 distal circumferential surface. By forming the ink injection



pierce the needle 111 into to the elastic nenber 45 easily 5 w thout

causi ng defect or void therein. Further, there occurs no p

roblemthat the

el asti c madbmn4/d83944s danmaged and the danmaged pi ece causeTireggiong3of the

ink introduction hole 113. Further, it should be noted t-hat

t he cap nenber

46 is formng with a material, such as stainless steel that does 10 not

exert influence on the properties of—-4he ink. Wth this, it

becomes

possi ble to prevent erosion or corrosion even in the case the flange part

47a cont ad©ilfg lLBecr| Bbei eidreritags ahatheohtslcrledEndl PR Ith

efi ke Here,

explanation will be made on the result of the 15 experinent with regard to

t he mat er imlllofv hhedééasll ¢ theninerdlébcahnbd hEoxxgk riariatyet
elastic material of EDPM+ Si for the elastic nmenber 45 pr
ink di schaige perthd4tobp dime tHdebB&E] Andi itVwscahsempseeibh
| eakage has been caused at the needle hole in the case the

111 is re a r i t | ast i : 0
the Stat o Torapot e TReare Fii) fae®l 281 LieMEI2etic frdfl A8

hathases an
ovided in the
at tbhnk 20

hol | ow needl e

g589@§ weel: in
ature” of 500C

gnder she UL 1oL, 357, T PO ! BecLavent ot ol L Brgsgl gvent or

25 has conducted experi orco
2004/ 082944 PCT/ JP2004/ 003431 ~ -28 occurs passage of |ight
pl ate st aPPe®TRPLAMat Abl Hivy Hidsdie TTTbﬁheﬁ5t+ﬁaqﬂﬂQQﬁﬁ

pulled out after |eaving 3 days at the tenperature of 5000

in a rubber

EEdIFBS111 has been

under the

damaged piece cause clogging of the ink introduction hole 113.

Further, it should be noted that the cap

is forming with a material, such as stainless steel

10 not exert influence on the properties of the ink. Wi
it becomés possible to prevent erosion or corrosion

the case the flange part 47a contacting the elastic

has contacted with the ink.

member 46
that does
th this,
even in

member 45

Here, explanation will be made on the result of the

15 experiment with regard to the material of the elasti

45.

c member

In the experiment that uses an elastic material of

EDPM + Si for the elastic member 45 provided in the

discharge port 34 of the ink bag 1, it was observed

ink

that ink

20 leakage has been caused at the needle hole in the case the

hollow needle 111 is removed after leaving the elastic member

45 for about one week in the state stabbed with the

needie 111 at the temperature of 50°C under the humi

hollow

dity of 35%.

Thereupon, the inventor of the present invention

25 has conducted experiments for confirming whether or

not there



hum dity of 35%in the state stabbed with the hollow needle, 5 for various
rubber materials including: EPDWSI (hardness 400 thickness t = 2mm ;
EPDM+SI  (War onees9E00 , thickness t = 2m) ;  a fl uori neeamurben/ofd¥ar dness
550 , thickness t = 2mm; a butyl rubber (hardness 500 ., thickness t
=2m); a silicone rubber (marketed product w th unknown hardness,
thickness t = 2mm; a 10 silicone rubbg+ (hardness 400 , thickness t =2mm;
and a silicone rubber (hardness 500 , thickness t =2mm). Table 1 bel ow
sunmar i zeLINE S BREFBPRGOF estltls 1n whetbPaTi PLatRui thithethstiéd ehat X
represents the case in which passage of |ight was observed, while O

repr esent AW ghedls pabseern ofhd hgflowaseedberled hasTalslen publbedri al

eval uation EPDWSI (400 , t = 2mm) X EPDM+SI (500 , t = 2m) X fluorine
(550 , t oRMEEtSr Dubying50Uayd A2MMk XempopdEhcd adr SHJCCOARef e 2 O
silicone (400 , t =2mm) O silicone (500 , t =2mm) O Fromthe result of
this Tabl eyunidittyWas go8fidsneeh swidhsthspehastiic wRMbes 10f, GEREMESI ), that
the hole stabbed 20 with the hollow needl e has caused creep deformation.
Also, bn V020044082944, PCTJR2004/,Q03431 3 29, Y@ e turtag g1 1 T med

that, although 1t I's possi
thickness t = 2mm); EPDM+Si (hardness 50° , thickness t = 2mm) ;
a fluorine rubber (hardness 55 , thickness t = 2mm); a butyl
rubber (hardness 50° , thickness t =2mm); a silicone rubber
(marketed product with unknown hardness, thickness t = 2mm); a
10 silicone rubber (hardness 40° , thickness t =2mm); and a
silicone rubber (hardness 50° , thickness t =2mm).

Table 1 below summarizes the foregoing results,
wherein it should be noted that X represents the case in which
passage of light was observed, while O represents no light

15 passage of light was observed.

Table 1

Material evaluation
EPDM+Si (40° , t = 2mm)
EPDM+Si (50° , t = 2mm)
fluorine (55 , £t = 2mm)
butyl (50° , t =2mm)
commercial silicone (t = 2mm)

silicone (40o , t =2mm)
silicone (50° , £t =2mm)

OO0 X | XX ]| X

From the result of this Table 1, it was confirmed,
with the elastic member of (EDPM+Si), that the hole stabbed

20 with the hollow needle has caused creep deformation. Also, in



reduce the hole dianeter to sone extent by inserting the elastic nmenber by
conpressing toward the dianeter direction, it is not possible to avoid

i ncrease wio mef/anpmti on with 5 elapsing of tinme. On the ramhreodaansk3ii t was
confirmed that there occurs no ink | eakage by insertion or wthdrawal of
the hollow needle when a Si rubber is used as the elastic nenber 45. Next,
explanation-will be nmade with referenge-to 10 Figure 18 with regard to the
rel ati onshi p between the outer dianeter D of elastic nmenber 45 and the

i nner di arfBtiey Mseof 1tt es opei Hynetl tdlaty helhbpadlgipakrt B sidlghiteh t he
elastic menber 45 is inserted. As aforenentioned, the elastic nmenber 45,
to which Addudee thel holwnéeasthetdd td somesextedtany medmedi mutthel s required
to restore the original sealed state when the hollow needle 111 is pulled

out for avgiditig mlbkeakagomIhes SRl @owhicdl She poedmsdt eiithatibhe el astic
menber 45 is inserted into the opening 41 of the holding part 38 in the

state corm{@%%e%itnpoﬁgiws € anrtdd 68l ALEECHEORe £ IS HY iY@l | On was
made with regard to the ight passage by changing the outer dianeter D of
the el astic e r _A45.and the inner dianeter D of the opening 41 of the
holding pé%%p%£$%t8fﬁ%%@ﬁ’the el astic nenber 45 is inserted. In this 25
experinment, a silicon rubber is used for the material _of the WO 2004/ 082944
PCT/ JP2004/ 003431 - 89- tBPaSHRET niafier t45as confirmed that there

occurs no ink leakage by insertiop or withdrawal of tﬁe hollow
needle when a Si rubber is used as the elastic member 45.
Next, explanation will be made with reference to
10 Figure 18 with regard to the relationship between the outer
diameter D of elastic member 45 and the inner diameter D ° of
the opening 41 of the holding part 38 to which the elastic
member 45 is inserted.
As aforementioned, the elastic member 45, to which
15 the hollow needle 111 is inserted and pulled out, is required
to restore the original sealed state when the hollow needle
111 is pulled out for avoilding ink leakage. Therefore, it is
preferable that the elastic member 45 is inserted into the
opening 41 of the holding part 38 in the state compressed in
20 the diametrical direction.
Thus, evaluation was made with regard to the light
passage by changing the outer diameter D of the elastic member
45 and the inner diameter D’ of the opening 41 of the holding
paft 38 to which the elastic member 45 is inserted. In this

25 experiment, a silicon rubber is used for the material of the



Tabl e 2 bel ow summarizes the result. Table 2 Quter dianeter Inner dianeter
D /D evaluation D of elastic D of holding nenber part 5.5 4.5 0.82 X 5.4
4.6 0.85 WoH0B0s294#4 0.89 0 5.2 4.8 0.92 0 5.1 4.9 0. 9@CA/IP200A803431 | be
noted from Table 2, it is preferable to set the ratio (D: D) between outer
dianeter D of the elastic nenber 45 and the inner dianeter D' of the
opening 41 of the holding part 38 tozfall in the range of 1:0.85 - 1:0.92.
Thus, when the ratio (D /D) is less than 0.85, 10 the conpression of the

el astic nETHFeTCiF5 M5BBEFEEe4 excessive and it becones difficult to insert the
el astic nenber 45 into the opening 41. Wien the ratio (D /D) exceeds 0.95,
on the other hand, fThbleodprebyi cnunofartibesekhst reswienber 45 becones too
smal | and restoration of the sealed state beconmes insufficient 15 and it
was confirmed that there can occur imkpheakage. Next, the relationship

bet ween the_(_h.y_e_l.eﬂe.g_g_{__g_f__(__h_e_“g_l_acti c_memher__and the dppf h (hEi ght) of
the openi|My&E SGFTERET hol B9y Pemet38 {0 whi & /Phe el gst i evadusion s
i nserted | Qvafl eBesé&kpl ai ned oF tielddiner ence to Figure 18. 20 It should be
not ed t hatmemiere| astic nepder 45 is WD 2004/ 082944 PCT/[JP2004/ 003431

5.5 4.5 0.82 X

5.4 4.6 0.85 O

5.3 4.7 0.89 Q

5.2 4.8 0.92 O

5.1 4.9 0.96 X

5 As will be noted from Table 2, it is preferable to
set the ratio (D: D’) between outer diameter D of the elastic

.

member 45 and the inner diameter D of the opening 41 of the

holding part 38 to fall in the rangé of 1:0.85 — 1:0.92.
Thus, when the ratio (D’/D) is less than 0.85,

10 the compression of the elastic member 45 becomes excessive and
it becomes difficult to insert the elastic member 45 into the
opening 41T When the ratio (D’/D) exceeds 0.95, on the other
hand, the compression of the elastic member 45 becomes +too0
small and restoration of the sealed state becomes insufficient

ié and it was confirmed that there can occur ink leakage.

| Next, the relationship between the thickness t of
the elastic member apd the depth (height) H of the opening 41
of the holding part 38 to which the elastic member is inserted

will be explained with reference to Figure 18.

20 It should be noted that the elastic member 45 is



-31 held, after being inserted into the opening 41 of the holding part 38,
by the flange part 47a of the cap nenber 46, while the cap nenber 46 is
hel d on tw® mbsezsdser ence of the holding part 38 as a rrguipeomfomagagement
of the engaging piece 49 5 with the stepped part 42. Thus, in the case the
thickness t of the elastic menber 45 is equal to or smaller than the depth
(height) Hof the opening 41 of the-3wlding part 38, it becomes no | onger

ible to.hold_the elastic menber 45 by the cap nenber 46. 10 On the
8? ﬁzlrbhanéfelir& Fﬁ%eéa%g{l%e”&ﬁﬁeésépﬁﬁ }éhet%@elé}%ﬁlc ofnihgehodding t he
thickness direction is excessive, there is a risk that the cap menmber 46
may come &PFtWSEh Phethestmngs ®rrtf 47eeocbf thdeca) asniberméfherhilbe Next ,
the thickness t of the elastic member 45 and 15 the depth H of the opening
41 of the thel gengmpaber 386 tic Wikilchont haei osetist@lasid © MeABeRo#BihS _
inserted is changed variously wth each other and eval uation was nmade wth

regard topsre BBaasnisséam it Bachbehtnt ! Hethe %&%@i bieBeSké i cone
rugber was used for the materi al ofbfhe elastic nme er%%g. 20 Table 3

XRer [ f Ht
shows §heyhiesukheOktrihs-& W nent. Table 3 Thickness t of Depth Ho
evaluationl the~2|ast§§eholding part nenber 2.8 1.65 0.59 X 2.6 1.75 0.67

X Thus, in the case the thickness t of the elastic

member 45 is equal to or smaller than the depth (height) H of
the opening 41 of the holding part 38, it becomes no longer
possible to hold the elastic member 45 by the cap member 46.
10 On the other hand, in the case the compression of the elastic
member 45 in the thickness direction is excessive, there is a
risk that the cap member 46 may come off with the restoration
force of the elastic member 45.
Next, fhe thickness t of the elastic member 45 and
15 the depth H of the opening 41 of the holding part 38 to which
the inserts elastic member 45 is inserted is changed variously
with each other and evaluation was made with regard to the
transmission of the light. In the experiment, a silicone

rubber was used for the material of the elastic member 45.

20 Table 3 shows the result of the experiment.
Table 3
Thickness t of | Depth H of H/t evaluation
the elastic holding part
member
2.8 1.65 0.59 X
2.6 1.75 0.67 X
2.4 1.85 0.77 O
2.2 1.95 0.89 O




2.4 1.85 0.77 0 2.2 1.95 0.89 0 WO 2004/ 082944 PCT/JP2004/003431 -32 2.1
20.5 0.98 0 2.0 2.10 1.03 X As will be understood from Table 3, it is
pref erabl wavatoszbes ratio (t: H) between the outer di amstGvPRoo4oh34Bhe

el astic nenber 45 and the depth H of the opening 41 of -5 and hol ding part
38 falls in the range of 1:0.77 - 1:1. Wen the ratio (Ht) is less than
0.77, the conpression of the el asti-@arwenber 45 becones excessive and
there may 2he caused probl ens spghs as the engagibg precqg 49 of ot Ee C
menber 46 bging deformed—Wren 'Lji_; rattp EMFEZLE?L or—10—the—gther—hand,

a) C

Aetr—
it becomes—ne—tenger—possible go 1ol d-t

mener 45 wi'th the fap

menber 46. Next, the relationship between the diameter d of the hollow
needl e (see Figure 17) and the outer dianeter D of the elhast: c member Vn\ﬂo”
be explained. 15 As [ i ook b 1S nec or,.the elastic mnenber
45 to set the rel ati%%gﬁ?ip]ftrgeét \i@%%rtsﬁéo%i Lhe gfésg#gt e 1ol ow Peeﬂl ef 111
and the di aneter. of the elastic nmenber appropriately in view of the fact
that the Kof Sﬁﬁﬁg%d?%ail?e iedPapbedht hlg‘%)@f??rhﬁdlep@[‘l[téa guemeHef & r om
such that 20 damging of the el astic nmenber 45 is avoided. Thereupon,
experi rrenPf\/\éEerrﬁg%SW dHERAT G St hed dhanderth B off tthe ebasing #knber 45
whi | e mai ntai ning the

5 and holding part 38 falls in the range of 1:0.77 — 1:1.

When the ratio (H/t) is less than 0.77, the
compression of the elastic member 45 becomes excessive and
there may be caused problems such as the engaging piece 49 of
the cap member 46 being deformed. When the ratio exceeds 1, on

10  the other hand, it becomes no longer possible to hold the
elastic member 45 with the cap member 46.

Next, the relationship between the diameter d of
the hollow needle (see Figure 17) and the outer diameter D of
the elastic member will be explained.

15 As aforementioned, it is necessary for the elastic
member 45 to set the relationship between the diameter of the
hollow needle 111 and the diameter of the elastic member
appropriately in view of the fact that the hollow needle 111
is stabbed thereto and pulled out therefrom, such that

20 damaging of the elastic member 45 is avoided.

Thereupon, experiment was made by changing the
diameter D of the elastic member 45 while maintaining the
diémeter d of the hollow needle 111 constant. In this

experiment, a silicon rubber was used for the material of the



dianeter d of the hollow needle 111 constant. In this experinent, a
silicon rubber was used for the material of the WO 2004/ 082944

PCT/ JP200WI0D84@b944- 33- el asti c nmenber 45. Tabl e 4 showsdirr20mesudss1 of the
experinment. Table 4 Dianeter d of Quter dianmeter D/d evaluation hollow
needl e D of elastic nenber 2.56 2 X 3.20 2.5 X 3.84 3.00 1.285.204 0
8.96 7 0 12.80 10 0 15.36 12 X 5 Asgypll be understand fromthis Table 4,
it is preferable to set the ratio (d: D) between the dianeter d of the
hol | ow neezllastdgdmenbesuter diameter D of the elastic nember to fall in
the range of 1:3 - 1:10. Wien the ratio (D/d) has becone |less than 3, the
10 margin of the el aghbtemenblesw#éStistinesundi 86§ the dobdommdaigedl e 111 is
reduced, and the elastic nmenber 45 easily undergoes cracking. Wen the
rati o has exceeded 10, on the other hapde sthe stability of the holl ow

needle 111 in the dianetrical direction of the elastic nenber 45 becones
poor at tlHelanaher d of Outer diameter D/d evaluation
hollow needle D of elastic
member
2.56 2 X
3.20 2.5 X
1 28 3.84 3.0 O
5.20 4 O
8.96 7 O
12.80 10 O
15.36 12 X
5 As will be understand from this Table 4, it is

preferable to set the ratio (d: D) between the diameter d of
the hollow needle and the outer diameter D'of the elastic
member to fall in the range of 1:3 - 1:10.
When the ratio (D/d) has become less than 3, the
10 margin of the elastic member 45 surrounding the hollow needle
111 is reduced, and the elastic member 45 easily underdoes
cracking. When the rétio has exceeded 10, on the other hand,
the stability of the hollow needle‘lll in the diametrical
direction of the elastic member 45 becomes poor at the time.
15" the hollow needle 111 is inserted.
Next, explanation will be made on the relationship
between the diameter d of the hollow needle and the thickness
t of the elastic member,

As aforementioned with regard to the elastic member



15" the hollow needle 111 is inserted. Next, explanation will be nmade on
the relationship between the dianmeter d of the holl ow needl e and the

t hi cknesswd 200f/0s2bet el asti c nmenber, As aforenenti oned wiHdT/IPR@RI0A3430 t he

el astic nenber WO 2004/ 082944 PCT/JP2004/003431 -34 45, it is necessary to
set the relationship between the dianeter of the hollow needle 111 and the
t hi ckness of the elastic nenber appr®priately, in view of the fact that
the holl olygﬂne dl.e 111 is inserted and. pulled out and that the 5 hollow
needl e 111 asﬁ[ FSpBREEPSAE 1 Gifgh thse rellasiPrsiventRatvess thirat i nvasi on
of the hollow needle 111 is not hindered and that, the sealed state is

mai nt ai ned'@Rsterhes the Pollvivnasséd élllandsthk aviniakntessThér enpon,
experinment was made in which the 10 thickness t of the elastic nenber 45 is
changed valiasusloymenhét eapmiandiatiany t he dianesertie dfadthenhel kaw needl e
111 constant. In this experinment, a silicon rubber was used for the

material afoltloer akagléciIermer: e rtEabhedS,sUMERIdZES AN nLesyht of the
experinment. 15 Table 5 Dianeter d of Thi c}liness t of t/d evaluation hollow

needl esel aglii1owRERET e 11 B ALl 5 p%ngt}aég Qhrghé%:%ﬁ% %lastic member

45, that invasion of the hollow needle 111 is not hindered and
that the sealed state is maintained even when the hollow
needle 111 is drawn out.
Thereupon, experiment was made in which the

10 thickness t of the elastic member 45 is changed variously
while maintaining the diameter d of the hollow needle 111
constant. In this experiment, a silicon rubber was used for
the material of the elastic member 45.

Table 5 summarizes the result of the experiment.

15 Table 5

Diameter d of Thickness t of t/d evaluation

hollow needle elastic member
1.8 1.41 X
2.0 1.56 O
2.3 1.8 O

1.28 3.0 2.34 O
3.5 2.73 O
4.0 3.13 O
4.5 3.5 O
5.0 3.91 X
5.5 4.30 X

As will be understood from Table 5, it is

preferable to set the ratio (d: t) between the diameter d of



1.28 3.02.340 3.52.73 0 4.03.130 4.53.50 5.0391 X 5.54.30 X
As will be understood from Table 5, it is preferable to set the ratio (d:
t) bet weewd tves/alizaqdet er d of WD 2004/ 082944 PCT/ JP2004/ G@34320044085:31 he

hol | ow needl e and the thickness t of the elastic nenber 45 to fall in the
range of 1:1.5 - 1:3.5. Wien the ratio (t/d) is less than 1.5, the elastic
menber 45 becones too thin and easilysginder goes damagi ng upon. 5 insertion
of the hollow needle 111 into the elastic menber 45. Further, it was

confi r med Hfatiothevhpeedtoranst tiret ghigkaskagt ottthehelrsitionnapbdre4ill is
not conpletely closed. On the other hand, when the ratio exceeds 3.5, the
resi st ancegcatfaflReint the wingt alfbilng .the hoBldw needl e 111 into the elastic
menber 10 45 for penetration becones too |large. Here, it should be noted

that the ink dischargrenpetid B4ief (hre)hekdiags nmeider: 22 ithel ecatedc
generally at the <central part of the ink bag 2 in the height direction as

shown | N Eigse g, nbLied Nch 16 Chawagls i plyidisigle.d Benbagnal fodS Dody

21 of the ink bag 2 beconmes snpoth en using t cart n the

Tprigci.sgﬁgéér@ﬁgﬁ 8%a§ﬁécﬁofﬂé%J%%e% eaillcggggrgﬁé\gfggtggemg%ggrOLSFigure
in ich'the tnk exit 1s
Further, it was confirmed that the hole formed after drawing
out the hollow needle 111 is not completely closed. On the
other hand, when the ratio exceeds 3.5, the resistance at the
time of stabbing the hollow needle 111 into the elastic member
10 45 for penetration becomes too large.

Here, it should be noted that the ink discharge
port 34 of the holding member 22 is located generally at the
central part of éhe ink bag 2 in the height direction as shown
in Figure 4. With this, the flow of ink inside the bag main

15 body 21 of the ink bag 2 becomes smooth when using the ink
cartridgg 1 in the upright state (the state of Figure 2) as
compared with the case of Figure 1 in which the ink exit is
provided with deviatién to one end of the cartridge and, it
becomes possible to use out the ink more or less, without

20 leaving unused ink.

Furthermore, engagement parts 51 and 52 are
provided to the holding member 22 as a unitary body for
engaging with a catch nail provided on a first cése part 11 as

will be described later. Further, the sidewall of the flange

25 part 31 corresponding to the engagement parts 51 and 52 is



provided with deviation to one end of the cartridge and, it becones
possible to use out the ink nore or less, without 20 |eaving unused ink.
Fur t her nowa 20eng2ganent parts 51 and 52 are provided tedie2oualodssag nenber
22 as a unitary body for engaging with a catch nail provided on a first
case part 11 as will be described |ater. Further, the sidewall of the
flange 25 part 31 correspondi ng to +h&-engagenent parts 51 and 52 is WO
2004/ 0829 (N§§§¥%ﬁ2394/00343;%1-36 faormed with grooves 3la and 31b
respectively in CortedpBRehcE @ 9% RéPer§agefERTCPArts SLrIEsROBdenTaus,
the ink bag 2 has a construction in which the holding nenber 22 is fixed
to an edgéof-HenERLPERMBNE PR Srailn ang B8dy 21 of general |y quadril ater al
form and the holding nmenber 22 is provided with an ink filling opening 33
used for filling th@&hbag he¢ nidodbprRP hethai aknanduan dmkndiwdcbar gee port
34 for discharging the ink inside the bag main body. Further, as a result
of provi siedddhot hembagagenentfipait $o5in18dg800 b2-HoOrehglidhiRopkhenk nk bag 2
on the cartridge case 3 in which the ink bag 2 is accomobdat ed, the

remai n5ng iyt be bitkgehard ey baGd:S 4Bk 260, ANCLDe Ik bag,2 can be

attached easily to the case 3 acting as a protection cover fefovably and

tably. 1 bl A j:5¢h t,34 of the holdi nmber 22
s Totat e “Uouer A11 3ot ChETEACer 87 TR Babt o (PP et e gHE =i FBEt | on s

shown in Ei.gyre 4, Further, the jnk
flg%lng the ﬂag main body 21 with ink and an ink discharge

port 34 for discharging the ink inside the bag main body.
Further, as a result of provision of the engagement parts 51

10 and 52 for holding the ink bag 2 on the cartridge case 3 in
which the ink bag 2 is accommodated, the remaining of the ink
in the bag is minimized and the ink bag 2 can be attached
easily to the case 3 acting as a protection cover removably
and stably.

15 Meanwhile, the ink discharge port 34 of the holding
member 22 is located generally at the center of ink bag 2 in
the height direction as shown in Figure 4. Further, the ink
discharge port 34 is formed such that the ink discharge port
34 is located generally at the center of the case 3 when the

20 ink bag 2 is held in the ink cartridge 1 as shown in Figure 2.
With this, the flow of ink inside the bag main body 21 of the
ink bag 2 becomes smooth when using the ink cartridge 1 in the
upright state (the state of Figure 2), as comparéd with the
caée in which the ink exit is provided with deviation to one

25 end as shown in Figure 1, and it becomes possible to use out



di scharge port 34 is fornmed such that the ink discharge port 34 is |ocated
generally at the center of the case 3 when the 20 ink bag 2 is held in the
i nk cart rwdgmodosassdsshown in Figure 2. Wth this, the flrowIrbodsnk3ssnsi de
the bag main body 21 of the ink bag 2 becones snooth when using the ink
cartridge 1 in the wupright state (the state of Figure 2), as conpared with
the case in which the ink exit is proyided with deviation to one 25 end as
shown in Figure 1, and it becomes possible to use out WO 2004/ 082944

PCT/ JP20047 0 34%1 with7cerkaintk- with certainty. Further, as noted before,

t he engagenent parts 51 and 52 are formed on the hol ding nenber 22 as a
unitary body for enfagéirent astioical tefoakl Stheowngegerient parftisr St case 5
part 11 as will be explained |ater. Further, the groove 3la and 31lb are

formed on darhe 52 deestivkace oh tihe Hd1anag pamnbesd122 14k GORAIRENAeRee to the
engagenent parts 51 and 52. As a result, the contact area of the first

case part gl %&@aggﬁenﬁeﬁQﬁg &§§§1Q%ﬁhﬁ1%r8%§§%§S%%98H§%%m§%n@a§e”nre

stabilized 10 holding is achieved at the side e case I'n this way,

the i b i tached, with the holdin er 2 whi ch _constitute

the inf bagrord as lirver! SbidiGed dalst® FRERton 2heroriE: Sthe hol di ng
nb 22 is fixed t d f th |1 drilateral flexible 15

bag i n_ B8y 3P Sthe ROFARNG ridiber 082 SPREREE A tie T4Rede PRFENGLopeni ng

33 for filling the bag main body 21 with ink and the ink discharge port 34
for dischdﬁgFﬁﬁrﬁﬁéoﬁgﬁnFﬁSF@ethe engagement parts 51 and 52. As a

result, the contact area of the first case part 11 and the
second case part 12 side is reduced, and a more stabilized
10 holding is achieved at the side of the case 3.

In this way, the ink bag 2 is attached with the
holding member 22, which constitutes the ink bag holding
member of the present invention, such that the holding member
22 is fixed to an edge of the generally quadrilateral flexible

15 bag main body 21, the holding member 22 including the ink
filling opening 33 for filling the bag main body 21 with ink
and the ink discharge port 34 for discharging the ink inside
the bag main body. Further, the holding member 22 includes the
engaging parts 51, 52 for holding the ink bag 2 in the

20  cartridge case 3, and it becomes possible to mount the ink bag
2 detachably to the case 3 serving for the protection cover
easily and with stability while minimizing the ink remaining
in the bag unused.

Because the distal end part of the ink discharge

25 port 34 of the holding member 22 is equipped with the elastic



t he bag main body. Further, the holding nenber 22 includes the engaging
parts 51, 52 for holding the ink bag 2 in the 20 cartridge case 3, and it
becones pevxsiobd/es2v4 mount the ink bag 2 detachably to tHoa/IPaea/08343er vi ng
for the protection cover weasily and with stability while mnimzing the
ink remaining in the bag unused. Because the distal end part of the ink

di scharge 25 port 34 of the hol di ng—ggober 22 is equipped with the elastic
WO 2004/ 082944 PCT/ JP2004/ 003431 -38 .nenber 45 that sealing the opening
and the cdpFtRathéP Fbathaealhed dshelomenting ehdsthe eampbeembey, 46elthabl e seal
is formed by the restoration force of the elastic nenber 45 and | eakage of
t he i nk i sheldsmdeamnedhevehawhin mdbdmidScarelidee 1sésl muumaathed afd

di snounted to and fromthe recordi ng apparatus nain body repeatedly and

the suppl ytieedseoiusednf ebrtbect nkhd Rukeduei AgmbaBans 4.8 1idatdedusikng t he
ink into the recording apparatus) of the recording apparatus is stabbed

into the i [ rge: 4 d 1.1, pe Ssi 0
suppl y theﬂiken%ﬂi{gagt %%Illeg{l%t? ee’\?egggx?%?lng%gpggga%%ls&ﬁ?%csloﬁ% %ﬁ%égﬁr&mnt]
Next, anothe X I f,the ink bag.of the present invention' _w.ll| be
expl ai %ed iv]\rn“% r?%rsgﬁpngp gﬁget?oa?—‘? g%?oé%q{’? CRFBUGH"2 12PPAE Wite MG R BPGYre 19 is
a side view diagramof the ink bag, Figure 20 is an oblique view diagram
showi ng th%e%eé‘r%dilﬁfkaﬁggth?ns‘fwiétpﬁeéi £i I(regdwfeh Wm,lramnétrpidgeftégzl i's
a bottomview diagramof the ink bag of Figure 20.

means for introducing the ink into the recording apparatus) of

the recording apparatus is stabbed into the ink discharge port
34 repeatedly, and it becomes possible to supply the ink

10 stably to the recording apparatus.

[Second embodiment]
Next, another example of the ink bag of the present invention
will be explained with reference to Figures 19 through 21,
15 wherein Figure 19 is a side view diagram of the ink bag,
FigPre 20 is an oblique view diagram showing the same ink bag
in the state filled with ink, while Figure 21 is a bottom view
diagram of the ink bag of Figure 20.
It should be noted that this ink bag 2 includes the
20 bag body 21 of two aluminum laminate films 30 and 30, wherein
there is further provided a rear part (bottom part) 2la at the
rear side also formed of the aluminum laminate film. By using
such three sheets of aluminum laminate films 30,'the capacity
of.ink bag 2 can be increased.

25 Next, the construction of the case of the ink



It should be noted that this ink'bag 2 includes the 20 bag body 21 of two
alum numlamnate filnms 30 and 30, wherein there is further provided a
rear partwdmby/emwq@art) 2la at the rear side al so fornmetTaP2eda®@oaBum num

| am nate film By using such three sheets of alum numlamnate filns 30,
the capacity of ink bag 2 can be increased. 25 Next, the construction of
the case of the ink WO 2004/ 082944 P&I$JdP2004/003431 -39 cartridge 1 of

t he present enhodi ment _w ]| be explained withi reference to Figures 22 and
23, wherei $PTY l&%@ﬂﬁdOﬁ\guﬁ%t%’ées?rﬁétenlbi"&&}“@nhw?%l PR FP IR ERUTEGRAM of
the first case part 11 of 5 the ink cartridge 1, while Figure 23 is a side
vi ew di agriefhOreRcehéECsBEégnEeT ase ut 12312 wbkrehe 1hkshenld igeotedit shoul d
be noted that the case 3 of the ink cartridge 1 is formed by assenbling
the first Tase part 11 and the second case part 12 of generally the sane
formdivided out 10 froma single, generally rectangul ar body, wherein the

third caseiqard 223ikSaatiasheted @ilheafr opt theweirpardaddgreef 11Ass will
be described later, there are formed, in the assenbled state of the

cartrigge fhe a-Gepaessedyal ! Hli NG g haoking, Qg%fdézfj!é?ﬂ t&l%ﬁfar%fofi de

thereof for facilitating gripping at I5 the tine nounting a

di snmount i of_ t i i t and fromthe recordi ng apparatus
body. Furt er ,Set ggegiglgg%%%%e aor];f écgléenilﬁg cl‘@rginl ¥ ¥ront side thereof in

alignnent wth the ink discharge port 34 to the nain body of the ink-jet
9 It shoufdabg noted that the case 3 of g%e ink J

cartridge 1 is formed by assembling the first case part 11 and
the second case part 12 of generally the same form divided out

10 from a single, generally rectangular body, wherein the third
case part 13 is attached to the front lower part thereof. As
will be described later, there are formed, in the assembled
state of the cartridge 1, a depressed part 61 and a hooking
part 62 in the rear side thereof for facilitating gripping at

15 the time of mounting and dismounting of the ink cartridge 1 to
and from the recording apparatus body. Further, there is
formed an opening 73 on the front side thereof in alignment
with the ink discharge port 34 to the main body of the ink-jet
recording apparatus.

20 As shown in Figure 22, the first case part 11 has a
generally rectangular external form and includes, on its
circumferential part, a depressed part 61A and a hooking part
62A respectively in the form of dividing the depfessed part 61
and the hooking part 62 into halves, a cutout part 63A for

25 forming a space allowing entrance of the ink filling device



recordi ng apparatus. 20 As shown in Figure 22, the first case part 11 has a
general ly rectangul ar external formand includes, on its circunferential
part, a dermssestoq@art 61A and a hooking part 62A respaxti/ipedos/ o33t he form
of dividing the depressed part 61 and the hooking part -62 into halves, a
cutout part 63A for 25 formng a space allowi ng entrance of the ink filling
devi ce WD 2004/ 082944 PCT/ JP2004/ 003483~ -40 for conducting filling of the
ink by the ink filling device in_the state in which the ink bag 2 is held
by the firltr Seoduchineg G3lLing (e Wecdnd busthpalnk BL1lldng cryigai e parts
64 and 65 used for loading to the recording apparatus nmain body 5 or for

| oadi ng t FhehetaiR £nl vhigh ddvd derk ibagt Beifoheldfbyw theifiiasy bedg. Al so, on
the three corners of the inner wall surface of the first case part 11,

t here are daortmdd endaghagseqard 668 pathblandabdctiorgengagarent ewi t h t he
catching nails 10 of the second case part 12 as will be described later.

Furt her morsnd @% tblkegdi aperia@inpwd age ebcbheifdrSlpLase Paktin ddayt here
are formed positioning parts 67 and 68 for positioning the hol ding nenber

22 in grdef, thgbdat h I{Héml]pgﬂs 2259 Lok | : ther, there are
f or med the]%atching 15§Hg?ls 71 "an lPérd%%f%?hdggﬁgébﬁﬁg&png%ctions 51
and 52 oleEn%Ihohding menber 22. It should be noted that these

posi tioni ng parts 89yand 68 and the catching nails 71 and 72 constitute

t he hol di ng means or _engage hal di ng nmeans (neans
Alsd, 'on the three cornérs of the inner wall

surface of the first case part 11, there are formed engaging
parts 66a, 66b and 66c for engagement with the catching nails

10 of the second case part 12 as will be described later.
Furthermore, on the inner wall surface of the first case part
11, there are formed positioning parts 67 and 68 for
positioning the holding member 22 in order to hold the holding
member 22 of ink bag 2. Further, there are formed the catching

15 nails 71 and 72 for holding engaging projections 51 and 52 of
the holding member 22. It should be noted that these
positioning parts 67 and 68 and the catching nails 71 and 72
constitute the holding means or engage holding means (means
for holding by causing engagement) that holds the holding

20 member 22 of the ink bag 2.

Furthermore, there is formed a 1/4 arc part 73A
that forms a part of the opening 73 in the front side of the
first case part 11 (the front side at the time of loading to
thé apparatus main body) .

25 Also, the first case part 11 is formed with a



for hol ding by causing engagenent) that holds the hol ding 20 nenber 22 of
the ink bag 2. Furthernore, there is formed a 1/4 arc part 73A that forns
a part of widmoogemisang 73 in the front side of the firstrayampeog@aani43ll (the
front side at the tine of loading to the apparatus main body). 25 Al so,
the first case part 11 is formed with a WO 2004/ 082944 PCT/ JP2004/ 003431
-41 depression 79 for engagenent w thdkm-catching nail of the third case
part 13 at etk}:e ti.me 9% ttachln the third case art 13.. Further

shoul d be TS &t 'Eh&o H&FP F2CRESHLRE digtdr 4l t&ﬁp*e‘h%éﬁce
generally simlar to that 5 of the first case part 11 as shown in Figure
23 and i ndaRfe®2TTon i 85 ERe cuiecdnitaRcpany, the ddprut segepRprt61B. and a
hooki ng part 62B respectively in the formof dividing the depressed part
61 and the hooki ng pawrtBeri ntlo staluies beanotatiothaparite 638 ohar cheenm ng a
space allow ng entrance of the 10 ink filling device for conducting filling
of the inlpant tike haknknf éktémgideyiea rbActhgestad Bl sivhitch thethak bag 2
is held by the first case part 11 and the second case part 12, and

di stingti QO reRNE184+0E,PE QI MSI1ANS o t : k filled
in the ink bag 2 3f theal nck)ES cartrid %s @ﬂb%} iﬁlgg%é‘%{lo%ﬁgn?hﬁggmgg%%érs of

e o el SdstagE- oLl SN Rl U TR

engagi ng Qﬁr&in%ﬁ%arQGngqugg%t%%eage1LIrsé ggggcﬂ?%hv%%;%é the
depressed part 61 and the hooking part 62 into halves, a
cutout part 63B for forming a space allowing entrance of the

10 ink filling device for conducting filling of the ink by the
ink filling device in the state in which the ink bag 2 is held
by the first case part 11 and the second case part 12, and
distinction means 84 of protrusions indicating the color of
the ink filled in the ink bag 2 of the ink cartridge 1.

15 Also, on the three corners of the inner wall
surface of the»second case part 12, there are formed engaging
parts 86a, 86b and 86c for engagement respectively with the
engaging parts 66a, 66b and 66c of the first case part 12 as
in the form of a unitary body. Furthermore, on the inner wall

20 surface of the second case part 12, there are formed engaging
parts 87 and 88 having grooves for engagement with the holdiné
member 22 of the ink bag 2.

Furthermore, there i1s formed a 1/4 aré part 73B

that forms a part of the opening 73 in the front side of the

25 first case part 12 (the front side at the time of loading to



in the formof a unitary body. Furthernore, on the inner wall 20 surface of
the second case part 12, there are forned engaging parts 87 and 88 having
grooves fwo mngegesent with the holding nenber 22 of theT/IPRIGIAY421
Furthernore, there is formed a 1/4 arc part 73B that fornms a part of the
opening 73 in the front side of the 25 first case part 12 (the front side
at the tine of |oading to WO 2004/ 082844 PCT/ JP2004/ 003431 -42- the
apparatus nmain body). Also, the second. case part 12 is forned with a

depr essi on-50 FBPTEAYEgBAERIPYE ) a catching nail of the third case part
13-at the tinme of attaching the third case part 13. 5 As shown in Figure 3,
the third case part 23sps thaswecwd iosse pthetclfous Pamesl 68Ahand 63B of
the first case part 11 and the second case part 12 at the front side where
the ink sujgdnesissionnde Fortéaeysdaatetrd winhi ehchbehing StaiCase thar thitdand

t he second case part 12 are assenbled. This third 10 case part 13 is

provi ded widde gakehiingapaths Snand %%tfa@hingpaﬁgeﬂemd respRegbi-yehy with

t he engagenent depressions 79 and 89 of the first case part 11 and the

seconchase part 12 and pfuntpered g%gigﬁiéégigécc%%gEﬁéggugﬁtggt forms a

part of the aforenentioned openi a resu

const vt A Loko BRLLLIANS LS TRt aghutag (pasprtlied) agggnown i1
posi ti oni n;?arﬁ:y 1%8 ia?l Ezlhlg spggélgcll Ocigs%g pg?:qzt ISLZG§taQI?e 6f8roorrt tsq?ie where
the ink supply is made in the state in which the first case
part 11 and the second case part 12 are assembled. This third
10 case part 13 is provided with catching nails 91 and 92 for
engagémen£ respectiveiy with the engagément depressions 79 and
89 of the first case part 11 and the second case part 12 and
furfher includes a 172 arc part 734C that forms a part of the
aforementioned opening 73. |
15 As a result of such a construction, the ink
cartridge 1 is manufactured (assembled) aé shown in Figure 24
by urging the holding member<22 of the ink bag 2 while
positioning by using the positioning parts 67 and 68 of the
‘first case part 11. Thereby, it should be noted that the
20 catching nails 71 and 72 of the first case part 1l engage with
the projections 51 and 52 of the holding member 22 of the ink
bag 2 respectively, and thus, the holding member 22 is held on
the first case part 11.

Thereafter, the second case part 12 is placed on

25 the first case part 11 and the first case part 11 and the



first case part 11. Thereby, it should be noted that the 20 catching nails
71 and 72 of the first case part 11 engage with the projections 51 and 52
of the howdi egs/omodaer 22 of the ink bag 2 respectivel y,pcanmP2edinsi43t he

hol di ng menber 22 is held on the first case part 11. Thereafter, the
second case part 12 is placed on 25 the first case part 11 and the first
case part 11 and the WD 2004/ 082944 PET+JIP2004/ 003431 -43 second case part

12 are pr iLh_e of he Wth this, .the catching nails 86a - 86¢ of
the secon canggrglrgte %pga%geér%r%raegsesﬁgnfﬁ&hﬁa‘flﬁeo eg%'gi%hpz'rﬂl?%a - 66C
of the fi rst. ca eh.%art 11}’ g&g t he assenbling body (see Figure 3) of the
first 5 case part tt%Ratthe® ScomPTlethar £8990F IR MAfdd12 CRUBEher, as
shown in Figure 3, the third case partl3 is fitted upon the first case
part 11 arfif9aeereéatondthchlse ergasiry sachst hae thedeatfthihey faakksc®4eand 92
of the third case part 13 cause engagenent with the corresponding 10

depr essi or 119 ldndagg thhethesdnbrlsinge dseypaste 181 qunck the seqpadriease part
12. Thereby the ink cartridge 1 as shown in Figure 2 is conpleted.

Furtheb, atasch@atritn®loénd eeys!dapricheakBkpsartis dge orkdndgake out the ink
bag 2 out of the ink cartridge 1 and 15 replacing wwth a new ink bag 2, the

part 11 ar - di sassenb o ui (1 o evor e  pracedur o Teru o foul d be
noted t ha%a%ﬁSt ler 9i€@§§ L%%}E t]h?é af@?:stchce:a;jerpsértcafle a%aé tth%lsecond.
case part 12 such that the catching nails 91 and 92 of the
third case part 13 cause engagement with the cor;esponding
10 depressions 79 and 89 of the first case part 11 and the second
case part 12. Thereby the ink cartridge 1 as shown in Figure 2
ié completed.
Further, at the time of recycling the ink cartridge
1 by take out the ink bag 2 out of the ink cartridge 1 and
15 replacing with a new iﬁk bag 2, the third case pért 13 is
removed and the 2nd case part 12 and the first case part 11
are disassembled with a reverse procedure. Here, it should be
noted that the third case part 13 and the first case part 11
and the second case part 12 are easily disassembled, because
20 they in the lightly engaged state by the catching nails and
the corresponding depressions.
Here, it should be noted that there is a
possibility of damaging caused in the catching nail when the

third case part 13 is used repeatedly. On the other hand, the

25 user can inspect the state of the catching nail by merely



and the second case part 12 are easily disassenbl ed, because 20 they in the
| ightly engaged state by the catching nails and the correspondi ng

depr essi ow® 20blgos2944i t shoul d be noted that there is a reIaiPRod4i0b3430f
damagi ng caused in the catching nail when the third case part 13 is used
repeatedly. On the other hand, the 25 user can inspect the state of the
catching nail by nerely WO 2004/ 0829444PCT/ JP2004/ 003431 -44 renoving the

third case part, 13.. Thus, by discarding the case part 13 when the catching
nai | s t herdotoHave thEehi  HEtatite Rart Bgcoﬁﬁgspdg%i LS IHNithez €288 wor k
process of the user. Thus, by using a newink bag 2 filled with the ink 5
or by usi mpAthé 3u¥Bari ke baritehigrs eaiflis| thageof thatehddark dammdedhyit

foll owi ng the procedure explained before with reference to the ink

cartri dge Wecameseppebidl ¢ nko caittimidge thei sochnptetetts dierehe tkerpr ocedure
of filling the ink in the ink bag 2 will be explained. 10 In this

procedure, a hollow fThhki ngy neethe 4 Siewl RBRIbed 2 NE0Ltde Witde frhlel HRY ,
opening 33 in the state the holding nenber. 22 of the ink bag 2 is held in

the figst ga Rart 1ie : ' t Lk .shde.in.this ate,
the ink is ?&iﬁed gp in1$%g§gggi%%¥ﬁ2b§§§églfi%%ﬂkiﬁéﬁﬂﬁﬁmfhéth %é&noted
that ink i.pj

o L ) SBERHE LA st e Sh ek B 2 1
the ink ihlee :L%S){m::!a]rfir:nr:?ggé h].e, Caoq:deicyc%gdogn}chgaigli(idl.)gaeg 12 is completed.
Here, the procedure of filling the ink in the ink
bag 2 will be explained.

10 In fhis procedure, a hollow filling needle is
inserted into the ink filling opening 33 in the state the -
holding member 22 of the ink bag 2 is held in the first case
part 11. By supplying the ink from outside in this state, the
ink is filled up ip the bag main body 21.

15 } Here, it should be noted that ink injeétion can be
performed in the state in which the ink bag 2 is held by the
first case part 11, and thus, it becomes possible to supply
the ink while confirming the condition of the ink bag 2.
Further, because the ink bag 2 is held by the first case part

20 11 during the procedure of filling of the ink, the ink bag 2
is held in the stabilized state at the time of filling the ink.

When filling of the ink to the bag main body 21 of
the ink bag 2 has been completed, a thermal preséure head is

urged to the ink filling opening 33 from both sides such that

25 the ink filling opening 33 is sealed as a result of the



Further, because the ink bag 2 is held by the first case part 20 11 during

the procedure of filling of the ink, the ink bag 2 is held in the

stabi |l i zewostoat/es2ed4 the tinme of filling the ink. Wen fAadirg40b348he i nk
to the bag main body 21 of the ink bag 2 has been conpleted, a thernmal
pressure head is urged to the ink filling opening 33 fromboth sides such
that 25 the ink filling opening 33 t45sealed as a result of the WD

2004/ 0829 P 4/ 003431 .-45 | di n ocess caused by the thermal
pressure ﬁ”gealﬁ[{%iggggg%é%%ﬁ%r?ywﬁ% %éegﬁg W‘??‘F?%j}e@dt'o the nethod of
filling the ink to a_used ink bag 2. First, a hollow filling needle is

plugged in to the 5YFRk- df &R} Portildsbeanade el aaarsupol itbe from
outside. Wth this, the ink is filled in the bag main body 21. Here, this
pr ocedur e By We CApBiibng otheheninikobagugeiit sekfbaqy 22 stand al one state,
or in the state in which the ink bag 2 is held by the first case part 11
as nmentioned before. F10sW td Hdiilyw rieflilihgngeedil4 his iglkidged nk BagtBei S
achieved easily. Further, it is also possible to rupture a part of the

bag mabn hiegy dicabribepdik B aAORHRUBEKULE & H01&d q_:lr%m IBQEE%&Q.GV eof and
n

fill the ink to. the bag main body 21 from 15 such a hole. this case,
the ruptung ParhiQr prociur ed RARY o4 $,S it h a.seal er after the
refilling procesé. " Further, in t%eedczge%?%igg?%\ﬁ i Iqoﬁla 8%22?%‘333 has a

suf fi ci entthli%n%&QCeéltJreia Smfyo%sei l?stlp%lti%dcgto }:ll;'ee fr%?lbiar(]gg Zp%_rt%e%% in a
stand alone state, or in the state in which the ink bag 2 is
held by the first case part 11 as mentioned before.

10 Wwith this, refilling of the ink to ink bag 2 is achieved
easily.
Further, it is also possible to rupture a part of
the bag main body 21 of the ink bag 2 or puncture a hole in a
part thereof and fill the ink to. the bag main body 21 fromh
15 such a hole. In this case, the rupture part or punctured part
is sealed with a seal member after the refilling process.
Further, in the case the ink filling opening 33 has a
sufficient length, it is possible to cut the sealing part 36
and conduct the refilling of the ink through the ink filling
20 opening 33 similarly to the initial filling process.
Thereafter, the ink filling opening 33 is sealed a thermal
welding process.
After such refilling of ink to a used'ink bag 2,
thé ink cartridge case 3 is assembled similarly as noted

25 Dbefore, and it becomes possible to obtain an ink cartridge 1



and conduct the refilling of the ink through the ink filling 20 opening 33
simlarly to the initial filling process. Thereafter, the ink filling
openi ng 3%a ®moseabad a thermal wel di ng process. After swahrpeefiob34sng of
ink to a used ink bag 2, the ink cartridge case 3 is assenbled simlarly
as noted 25 before, and it becones possible to obtain an ink cartridge 1 WD
2004/ 082944 PCT/ JP2004/ 003431 -46- attcommodating the ink bag 2. Thus, the

ink cartrigge f .t S invention 1is constructed in a manner
et a8 ShET B D

capabl e of being dis ‘eassenbl ed by using the first case part
hol di ng the hol di ng 3 menber of the ink bag, the second case part having an
external form siml&PUfo thatiHf aFErErger Lcalethamrentit Aaventigncase
part engaging with the first and second case parts in the assenbled state
t her eof . TTeCORFIVESPEctEhtsharheapaklbagt kambalicasderbéddeasdl v.

Furt her, because of the construction 10 in which the hol ding nenber of the
i nk bag i seeek¢mpler bheusing stheardrsecoade cpset paylick nicoiendotl hendi vi ded
hal ves, and because the first and second case parts are split along the

pl ane par alchlert oft hRei ik 332! Whag sdbbeEt E88e 418 altiithdanobxtLfg.i Nk bag
is stabilized even in the case the front |oading 15 construction Is

enpl oyed, rnd stabhsri pk suppl 0 p i Eurt her e, .it_should
be noted that the rglationsmﬁg %ggwggﬁthgé%%B%ﬁ?ﬁéHﬁ%iﬁgnghargh%a%%gaging

parts part engaging with the first and second case parts in the

assembled state thereof. Thereby, replacement of the ink bag
can be conducted easily. Further, because of the construction

10 in which the holding member of the ink bag is held with the
first and second case parts forming the divided halves, and
because the first and second case parts are split along the
plane parallel to the ink supplying direction, the attitude of
the ink bag is stabilized even in the case the front loading

15 construction is employed, and stable ink supply becomes
possible.

Furthermore, it should be noted that the
relationship between the catching nails and the engaging parts
may be reversed as compared with the embodiment mentioned

20 above.

More specifically, it is possible to provide the
catching nail to the first case part and the engaging part to
the second case part for the mutual engagement of the first
ana second case parts, or alternatively the catching nails to

25 the first and second case parts and the engaging part



may be reversed as conpared with the enbodi nent nmenti oned 20 above. More
specifically, it is possible to provide the catching nail to the first
case partwanmoi/eoengagi ng part to the second case par tpdrarr2edamoswat ual
engagenent of the first and second case parts, or alternatively the
catching nails to 25 the first and second case parts and the engagi ng part
WO 2004/ 082944 PCT/ JP2004/ 003431 -4441-engagenent depression) to the third
case part {or t he %ngagemant bet ween the first, second and_third case

parts. FuttH&ISTRA XprANGRE diP fae FE&RInERSE A RE OT% &or the case
in which the ink cartridge 1 is |oaded fromthe front 5 side of the ink-jet
recor di ng Aparcaens pPRtrRenuphe ghtrsstasecondhendr eird danfemeirdn i s
applicable also to the case in which the ink cartridge 1 is |oaded from

t he front Biméhem whéleherpramtialorsthalcebed pdderidefabotbimerol Naxt, ot her
enbodi ment of the ink cartridge 1 will be explained with reference to

Fi gures 25ass3Qn Whecanbadi ﬂﬁ]ﬂtcﬂftﬂc?ﬂér@ 25 1ei8d@rees, e reagagenent
bet ween the catching nail 91 and the rst case 15 part 11 and the second

case part QfﬁéﬂbftQﬁetQhkdjQ@Sfé$5¥élﬁ?3aPE¥r§£ﬁ§ki G 1 | Fm%oétgﬁtthe

outside of the first case part e secon case ar h this
it becone 0S event. dr oppi.n case part_ 13 even |n
the case S‘i}ﬁ nkeg:'g‘r g IR ?@%Fgﬁﬁsnalf?% ?/e $ r€qTe V% of

the ink cartridge 1 is loaded from the front side in the

horizontal state.

10 [Third Embodiment]

Next, other embodiment of the ink cartridge 1 will
be explained with reference to Figures 25 - 30.

The embodiment of Figure 25 reinforces the
engagement between the catching nail 91 and the first case

15 part 11 and the second case part 12 of the third case part 13
by sticking a label 101 on the outside of the first case part
11 and the secbnd case part 12. With this, it becomes possible
to prevent dropping of the third case part 13 even in the case
the ink cartridge 1 is inserted and removed frequently.

20 It should be noted that the embodiment of Figure 26
fixes the first case part 11 and the second case part 12 by
tightening a screw member 102. With this, disassembling of the
case 3 is prevented even in the case in which thé ink
caftridge 1 is inserted and removed frequently.

25 In the embodiment of Figure 27, there are formed



20 I't should be noted that the enbodi ment of Figure 26 fixes the first
case part 11 and the second case part 12 by tightening a screw nenber 102.
Wth thi swoliosaerenbl ing of the case 3 is prevented evatT/Irb@mosase in
which the ink cartridge 1 is inserted and renoved frequently. 25 In the
enbodi ment of Figure 27, there are fornmed WO 2004/ 082944 PCT/ JP2004/ 003431
-48 cutout parts 69A and 69B respect+&gly on the first case part 11 and

t he second case part 12 so as to be located_ at the |lateral side of the

di schar ge PHrIBPGESt REA] AR LA FesRECS Vet KeOR ap frehbiett #2585 Bérled at
the distal end part of the ink 5 discharge port 34. Further, the third case
part 13 isthl ﬁh@rﬁ@éoﬂﬂtﬁaéﬁ(ﬂﬁnﬁnlzpépta§9t91b@rﬁp¢4ﬁﬁﬁzﬂt ghge of the
ink discharge port 34 of the ink bag 2 and/or the cap nenber 42 provided
at the di staterid spaet o6f thbhediskhadicsc parge3porf Bde MK tbadhi2s andiobecones
possible to prevent a needle 10 guard, which is provided at the tine of

inserting tie gedletbernto phRkvIi&Ehar gepaittd? Enomdhe Jeedkding
apparatus side around the needl e when the ink cartridge case is thin,

maki ngs a t it seRa rt 12 or
t he thlrd %ﬁggﬁﬁgf%b%gt ?g N%?€a§%20|ggkghl$% ?%%gneeg?gga%%ﬁgéegtabbed

into thedén |%k t%charggaggrt ,% fa&h%ﬁ'”% Eart 'dﬁf 1 E%ﬁ.thﬁ si de of
I sho ie

t he recording apparatus |gure for
connection_pbetween the ink bag and the |nk S pplghesysten1of the i nk-j et

recor di ng &piFAIEFAEs PORrer &i At t Hif ettfs bag 2 and/or cap member

provided at the distal end part of the ink discharge port 34.
With this, it becomes possible to prevent a needle

10 guard, which is provided at the time of inserting the needle
into ink discharge port 34 from the recording apparatus side
around the needle when the ink cartridge case is thin, making
a contact with the first case part 11, the second case part 12
or the third case part 13.

15 More specifically, the needle 111 is stabbed into
the in ink discharge port 34 of the ink cartridge 1 from the
side of the recording apparatus body as shown in Figure 28 for
achieving connection between the ink bag 2 and the ink supply
system of the ink-jet recording apparatus, wherein there is

20 provided a needle guard 112 in the side of the recording
apparatus so as to surround the needle 111 for protection of
the needle 111.

Now, when the thickness of the ink caftridge 1 has
beén reduced, it becomes not possib;e to secure the opening

25 for accepting the needle guard 112 by the opening 73 alone. On



20 provided a needle guard 112 in the side of the recording apparatus so
as to surround the needle 111 for protection of the needle 111. Now, when
t he t hi ckwes®o0g0s20d3e i nk cartridge 1 has been reduced, AdT/ire@amesi3not
possi ble to secure the opening 25 for accepting the needle guard 112 by the
opening 73 alone. On WO 2004/ 082944 PCT/ JP2004/003431 -49 the other hand,
by providing the cutout part to the t4%eral side of the ink discharge port

34 and/ or e r 42 in_the case parts, 11, 12 and 13 in
continuali%#%\ﬁ% r?ﬁggépeQXrﬁfogﬁé%ﬁg %ﬁg EPé%uEéﬁ%EFt F@ﬁTEaFFrBecones
possi bl e for th% g needl e guard 112 to invade into the opening 73 w thout
cont act i ng®t45e CfasBeainkndtifiaras §ere 34. amH(Rr he esomesbegodadi bhe wit h

the present enbodi ment to reduce the thickness of the ink cartridge
further. 1'Hhe Késénbadteeht  shbvwnd A3FilgurenBbpudtioanviid the spenibdat
there are fornmed cutout parts 69A and 69B respectively in the first case
part 11 ani® talte tbecehde casets pardrebZ , atitt becdmserdsssides fof- the cap nemnber
46 provided to the distal end part of the ink discharge port 34 of the ink

bag 2 Actimgdas therdnkistes agsARANSLBNEAET opdie Ak i g¢harge 15 port 34,
Dependi ng on the position of the cutout parts 69Aand 69B, it is possible

The i nk- | ot T eesrAne Shosra s  Chat “hssiTRE 2 b PhoeeReSent i oned
above V“"p&@%ible with the present embodiment to reduce the thickness
of the ink cartridge further.
In the embodiment shown in Figure 30, it can be
10 seen that there are formed cutout parts 69A and 69B
respectively in the first case part 11 and the second case
part 12 at the lateral sides of the cap member 46 provided to
the distal end part of the ink discharge port 34 of the ink
bag 2 acting as the ink storage means and/or the ink discharge
15 port 34. Depending on the position of the cutout parts 69A and
69B, it is possible not to form the cutout part in the third
case part 13.
Next, an example of the ink-jet recording apparatus
that uses the ink cartridge that mentioned above will be
20  explained with reference to Figures 31 - 34, wherein Figure 31
is a diagram showing the ink-jet recording apparatus of the
present invention in a perspective view from a front direction
thereof, Figure 32 is a diagram showing an ink certridge
loeding part of the ink-jet recording apparatus of Figure 31

25 in the state in which the cover is opened, Figure 33 is a



20 explained with reference to Figures 31 - 34, wherein Figure 31 is a

di agram showi ng the ink-jet recording apparatus of the present invention
in a perspecioyeas2videw froma front direction thereof, R@uPedD03431 a

di agram showi ng an ink cartridge |oading part of the ink-jet recording
apparatus of Figure 31 25 in the state in which the cover is opened, Figure
33 is a WD 2004/ 082944 PCT/ JP2004/ 00381 -50 schematic di agram show ng the
overal |l construction of the nmnechanismpart_ of the ink-jet recording

appar at us,SGhfmedicrigageem Aharinge thedpigratd sHoRt A THE m@Eh&RPsm part in
detail. 5 Referring to the drawings, this ink-jet recording apparatus

i ncl udes arecAppdsat psriedh Pod\inkoletarsheedifgetbranays20¥hfiée | oadi ng a
sheet set to the apparatus nain body 201, and a sheet ejection tray 203
attached tmidure agpasaths a riaydeadyh2@inbothacesshdraitsmgalrte inheet
recorded with images. 10 The top cover 211 of the apparatus main body 201
fornms a genepsally flat surface, and the front cover of the apparatus main
body 201 has a front surface 212 inclined obliquely in the rear bottom

direction with respeggf%%%%gf.agqgggi WEBBE12Hﬁ{%95ﬂ?éﬁﬁfq£k%§§%88t t he

| ower part of this inc ront surface ere are provi a sheet

di schargi ng tray 203 | heet feed; 202 ject |
the. ToPwdiRPLEaSr FBRTdr ad)" GREREAOR, “FOF R AWer & FeprobraRd an i nk

cartridge | oadin
g tray 2&3

for loading a sheet set to the apparatus main body
201, and a sheet ejection tray 203 attached to the apparatus
main body 201 for accumulating the sheet recorded with images.

10 The top co&er 211 of the apparatus main body 201 forms a
generally flat surface, and the front cover of the apparatus
main body 201 has a front surface 212 inclined obliguely in
the rear bottom direction with respect to the foregoing top
surface.

15 Further, at the lower part of this inclined front
surface 212, there are provided a sheet discharging tray 203
and also a sheet feeding tray 202 so as to project in the
forward (the front side) direction.

Further, there is provided an ink cartridge loading

20 part 204 at an end part of the front surface 212 so as to
project from the foregoing front surface 212 in the forward
direction under the top cover 211, and an operatlion part 205
including various operation keys and indicators is provided on

the top surface of this ink cartridge loading part 204. This

25 ink cartridge loading part 204 is further provided with a



20 part 204 at an end part of the front surface 212 so as to project from
the foregoing front surface 212 in the forward direction under the top
cover 2llwoawdd/esrogper ation part 205 including vari ous ragerrati4on348eys and
indicators is provided on the top surface of this ink cartridge |oading
part 204. This 25 ink cartridge |oading part 204 is further provided with a
WD 2004/ 082944 PCT/ JP2004/ 003431 -54s5f+ont cover 215 opened and cl osed for
| oadi ng and unloading the ink cartridge 1. In_ the apparatus nmain body 201,
a carri ageZ®3F COVeRef o neRafY and §1REPA SeantRay ™ P&t MEACBYIBIgui de rod
231 5 held laterally by a pair of side boards provided at the and left and
ri ght but et ink G§Fﬁ§i@@eaﬁd a stay 232 as shown in Figures 33 and 34,
wherein the carriage is noved in the direction indicated by arrows in
Figure 34 by a nmai n 3cathée ngoparettars matini bbdgt 2@l ede Err@aokh283casri age
233, there is provided a recording head 234 formed of four ink-jet heads

respectivelgidepeGhblg ihnk wioplRisinehgyaktovt {00 b ¥arnGE:, reagesia (M
and black (Bk) in such a manner that fhe ink ejection nozzles are aligned

|0 thesdi iRald 9B+bassl gy LS8! 1:5ca0AA1 BY. ML G6LdANed A TRALEDYY he |k

droplets are ejected In ownward direction.” For the ink-jet ad that
COTSL L SRS R IR 23] RIS U 0o BLERORLeCL I
Figures 33 and 34, wherein the carriage is moved in the
direction indicated by arrows in Figure 34 by a main scanning
motor not illustrated.
10 On this carriage 233, there is provided a recording
head 234 formed of four ink-jet heads respectively ejecting
ink droplets of yellow (Y), cyan (C), magenta (M) and black
(Bk) in such a manner that the ink ejection nozzles are
aligned in the direction crossing the main scanning direction.
15 Thereby, the ink droplets are ejected in the downward
direction.
For the ink-jet head that constitutes the recording
head 234, it is possible to use a piezoelectric actuator such
as piezoelectric element, a thermal actuator that uses phase
20 change such as boiling of liquid film caused by an
'electricity—to—heat conversion element such a resistance
heater, a shape memory alloy actuator that uses metal phase
change caused by temperature change, an electrostétic actuator
usiﬁg static electricity, and the like, for the energy source

25 of ink ejection.



20 change such as boiling of liquid filmcaused by an electricity-to-heat
conversion el enent such a resistance heater, a shape nenory alloy actuator
t hat usesweoetoad/opaase change caused by tenperat ure charrygayJrasn4/003431

el ectrostatic actuator wusing static electricity, and the |like, for the
energy source 25 of ink ejection. WO 2004/ 082944 PCT/JP2004/003431 -52
Further, the carriage 233 carries swHyd-anks 235 of the respective colors
for supplying the inks to the recording head 234, Thereby, the_ ink_is
supplied to the sub YarkneBs the GRFERRIRNKS ¥ SHE G 6T £23450f3P hefi nk bag
2 of the ink 5 cartridge 1, which is |loaded to the ink-cartridge |oading
part 205thei geanethkveupplars floe aopprilvinstiha ediksFinot fee, refer@ing

provi ded a sheet feed part for feeding the sheets 242 | oaded on the sheet
storage packd CPphesBheeclparihe 24k of shepshsettd eddi rgbt tayk 2035 one by
one, 10 wherein the sheet feed part includes a half-circle roller (sheet

feed rol | grbm24BesuRpl yifehdhe sheet 3242r onge atnid dddm® ofr @Akt hek sheet
| oadi ng part 241 and a separation pad 244 opposing the sheet feed roller

243 and f o0ed; gheds TERILRl: O o2Bh08O T RE1LO0 LOALNIECRLgaNd AU e

separation pa 5 urged toward the sheet
there is pravided a sheet transportation,. part for.transporting the sheet
242 suppl&@g’fyéﬁ1?%eln¥oﬁ 'ynguéﬁeﬁ?gf%%guiﬁﬁﬁt ider neath the recording

head 234, wherein the sheet transpiration _part includes a transportation
Further, there is provided a sheet feed part for

feeding the sheets 242 loaded on the sheet storage part
(pressure board) 241 of the sheet feeding tray 203 one by one,

10 wherein the sheet feed part includes a half-circle roller
(sheet feed roller) 243 supplying the sheet 242 one at a time
from the sheet loading part 241 and a separation pad 244
opposing the sheet feed roller 243 and formed of a material of
large friction coefficient, and this separation pad 244 is

15 urged toward the sheet feed roller 243.

Further, there is provided a sheet transportation
part for transporting the sheet 242 supplied from the
foregolng sheet feed part underneath the recording head 234,
wherein the sheet transpiration part includes a transportation

20 belt 251 transporting the sheet 242 with electrostatic
| absorption, a counter roller 252 that transportis the sheet 242
fed from the sheet feed part through the guide 245 by
sandwiching the same together with the transporfation belt 251,
a franéportation guide 253 for changing the direction of the

25 sheet 242 supplied vertically in the upward direction by about



20 belt 251 transporting the sheet 242 wth electrostatic absorption, a
counter roller 252 that transports the sheet 242 fed fromthe sheet feed
part throwgieobhes2gusi de 245 by sandwi ching the sane togatdrerp2eustohssshe
transportation belt 251, a transportation guide 253 for changing the
direction of the 25 sheet 242 supplied vertically in the upward direction
by about WO 2004/ 082944 PCT/ JP2004/ 008#31 -53 90 degrees for causing the

sheet to igft iLth the transportation belt.251, a end pressure

rol | er 255§Hurogetég%et\é% E% cHhvEVanTE b ete%ZE‘i Wi’ﬁa%é pHessith§ nember 254.
Further, there i rovided a charging roller 256 for electrostatic 5
char gi ng o?rétnr‘?é’%ﬁﬁfg'é@é Bt et r &7 6r €aEi BREBRIES pllen@be, urgedhoul d be

noted that the transportation belt 251 is an endless belt |aid between a
transport atd o (CePVeraRs? BAdta2bkrisidn a aitessizgs memtberi REKesFunthde, bel t
transportation direction. It should be noted that this 10 transportation
belt 251 nEnerendkudecrnided facthd@yiery pallera?’é nfprasslachestatdberi ng
surface and fornmed of a resin material such as the one having a thickness

of 401%3m ajhridhg PEOERSS&ErMdd Jreshst aRgRsSOPtdelos W ta9s5an ETFE pure
material and a back | ayer part of the same material as the 15 surface |ayer

part and processed whifor est siaee GOLLoLa cALbaL (Al e feskstance | ayer

or ground layer). Further, a guide menber 2 sposed in the reverse
P00 o, LI ASTEPLI A S8 L L ERR I8 AR, O 0
roller 257 and a tension roller 258 and circles in the belt
transportation direction. It should be noted that this
10 transportation belt 251 may include a surface layer part
acting as a sheet adhering surface and formed of a resin
material such as the one having a thickness of 40um and not
processed with resistance control such as an ETFE pure
material and a back layer part of the same material as the
15 surface layér part and processed with resistance control
carbon (middle resistance layer or ground layer) .
Further, a guide member 26i is disposed in the
reverse side of the transportation belt 251 in correspondence
to the recording region in which recording is made on the
20 sheet by the recording head 234.
Further, there is formed a sheet discharging part
for discharging the sheet 242 recorded with images by the
recording head 234 by a separation nail 271 for éeparating the

shéet 242 from the transportation belt 251, a sheet

25 discharging roller 272 and a sheet discharging roller 273.



20 sheet by the recording head 234. Further, there is fornmed a sheet

di scharging part for discharging the sheet 242 recorded wth inmages by the
recor di ngwoends/@3444by a separation nail 271 for separ at ipgy/Iph@4/0838et 242
fromthe transportation belt 251, a sheet 25 discharging roller 272 and a
sheet discharging roller 273. WD 2004/ 082944 PCT/ JP2004/ 003431 -54
Further, there is provided a sheet dimgharging tray 203 underneath the
sheet discharging roller 272. Also, there is provided a sheet feed unit 281
for both Bifgéerecbrerdig oPtavededar shaet ofi3etdpdr &£6¢ ABPn 5 body 201
in a detachabl e manner, wherein the sheet feed unit 281 for both side

r ecor di ng urslegneapht hee sHerat 24z aherginedratlem 4&sult of counter rotation

of the transportation belt 251 and turns the sheet over. Thereafter, the
sheet is fed betweenalsde doird drs pablvéted52 simeet heedd amsporBat fon bel t
251 again. 10 Also, there is provided a hand sheet feed part 282 above the

sheet feedydtp £1d81lrE@rdOid v def eear-dinge Jhuse igpd=hetiBkmheh recording
apparatus having the construction noted above, the sheet 242 is separated

b t j 4 d.jh-the 15
enr 371 y KRR i oRt T O £ g QB ot L RE™ Gl S 275 ndore. “FrSnp

generally up wi t h the gui transported

by bei dw ched he f. ' bel d
0l Dor 352 TG SREER T (FANGF G BB Wt h e 1920neads CREFbAeguT fie 253

at the top part_thereof and is urged to the transportation belt 251 with
t he a result of counter rotation of the transportation belt 251

and turns the sheet over. Thereafter, the sheet is fed between
the counter roller 252 and the transportation belt 251 again.

10 Also, there is provided a hand sheet feed part 282 above the
sheet feed unit 281 for both side recording.

Thus, in the ink-jet recording apparatus having the
construction noted above, the sheet 242 is separated one by
one from the sheet feed part, wherein the sheet 242 fed in the

15 generally upward direction is guided with the guide 245 and is
transported by being sandwiched between the transportation
belt 251 and the counter roller 252. The sheet is further
guided with the transportation guide 253 at the top part
thereof and is urged to the transportation belt 251 with the

20 pressure roller 255 at the tip end part. Thereby, the
transportation direction is changed by about 90 degrees.

Here, it should be noted that the transportation
belt 257 is charged with electricity by the charéing roller
256, and the sheet 242 is transported by the transportation

25 Dbelt 251 in the state adhered thereto by the static



20 pressure roller 255 at the tip end part. Thereby, the transportation
direction is changed by about 90 degrees. Here, it should be noted that

t he transparioat/osamdbel t 257 is charged with el ectricity Hor/tPh@4obhasgi ng
roller 256, and the sheet 242 is transported by the transportation 25
belt 251 in the state adhered thereto by the static WO 2004/ 082944

PCT/ JP2004/ 003431 -55- electricity.-S%us, by driving the recordi ng head
234 with iéﬁ%ﬁ%xi%ﬁ% al while nmoving carriage 233, one |line of recording is
made on thé sheeéet 2 as a result of discharging of the ink 5 droplets in
the state that the recordin heet 242 is held, stationary. Further, after
transporting the shereppu§42b3g/i $Wv&ngprté]€eﬂf§?ﬁ¥ﬁé’agalh%ﬁﬁ1t2,3 SdSPditAg9tor the
next line is conducted. Wen a signal indicating that the edge of the sheet
242 has beeiwnedadhédeonoyHed resasrigiasy 288 - conpl kimel oft ect@diagondi ng
operation is termnated and the sheet 242 is discharged to the discharging
tray 203. mhglg omhéhenshecerithbfast ke regklitnst deisdienistilg adk th235nks
detected, a necessary anount of ink is supplied to the sub tank 235 from

the ink camopldge in the Begatisanzhe thekrkebraoeordida appanat ys1hs equi pped
with the ink cartridge 1 of the present invention, it becones possible to

n cart r1dge 1 o eent 1 v ) 5 Possible
exchange Uiadinkabay futfside 412 UeaRRLELAGE e WARRL baal picfhgrein s

used up by replacing only the ink bag e cartr
dlsassewbgﬂg%e%ggmgggg gmoﬁﬁ%}r¥gdording for the next line is conducted.

When a signal indicating that the edge of the sheet
242 has been reached or the recording is completed, the

10 recording operation is terminated and the sheet 242 is
discharged to the discharging tray 203.

Now, when near end of the ink inside the sub tank
235 is detected, a necessary amount of ink is supplied to the
sub tank 235 from the ink cartridge 1.

15 Because the ink-jet recording apparatus is equipped
with the ink cartridge 1 of the present invention, it becomes
possible to exchange the ink bag 2 inside the ink cartridge 1
when the ink therein is used up by replacing only the ink bag
2 inside the cartridge 1 by disassembling the case 3. Further,

20 such a construction allows stable ink supply even in the case
the ink cartridge 1 is loaded from the front side in the
upright state, and thus, it is possible to exchange the ink
cartridge 1 easily even in the case in which the.upper part of
thé apparatus main body 201 is occupied as in the case of the

25 ink-jet recording apparatus being accommodated in a rack or



20 such a construction allows stable ink supply even in the case the ink
cartridge 1 is loaded fromthe front side in the wupright state, and thus,
it is poswidioest9mxchange the ink cartridge 1 easily evanpev4tons3case in
whi ch the upper part of the apparatus nmain body 201 is-occupied as in the
case of the 25 ink-jet recording apparatus being accormbdated in a rack or
WD 2004/ 082944 PCT/ JP2004/ 003431 -5&a-he top surface of the ink jet
apparatus main body 201 is used, to support some other ogj .. \Wile the
present i AENEPBnSHEERPRAT X5 dPkedet TAP2FRGH Fid LRE egéirpjr% %4 he

i nk-j et recording apparatus of 5 shuttle type in which the carriage scans
t he recor denguphest, somdeotgragsebiechvention is applicable also to the
ink-jet recording apparatus of line type equipped with a line type head.
Al so, the ink-jet rewhid:nthappasahtsinfetheopriesentcen exphtioadi gith
applicable to other various apparatuses such as 10 a facsim|e device, a
copyi ng appatatiUso BPhé NEdrid1aX/0FORKEr inkRONBt eXedmeiinde appBdathe bfke, in
addition tothe ink-jet printer. |INDUSTRI AL APPLI CABILITY 15 As expl ai ned

her et of or g, [ a it he ipre . Lavention el udesaqf Lexipl e bag
mai n b%dy%g%lttggﬁe?gPPygn%%ﬁ Itglteerégﬁkf’%égm andﬂ anchol dieng rrén%er fixed to an
edge of the fl exible,bag nmain.hody, .wherein_ihe holdin enber is
provi ded WfhPaf°Fi ??Y%ngonodgmaﬁalfﬁ?b ?I?Jés?no ttglet %gggﬁa 20 mai n body,
an ink di scharge port for dischargi n% the ink in | )

recording apparatus of lihe type equipped with a line type

head. Also, the ink-jet recording apparatus of the present

invention is applicable to other various apparatuses such as
10 a facsimile device, a copying apparatus, printer/fax/copier

complex machine, and the like, in addition to the ink—jet

printer.

INDUSTRIAL APPLICABILITY

15 As explained heretofore, the ink bag of the present
invention includes a flexible bag main body of generally
guadrilateral form and a holding member fixed to an edge of
the flexible bag main body, wherein the holding member is
provided with an ink filling opening for fills ink to the bag

20 main body, an ink discharge port for discharging the ink in
the bag main body and further with an engaging part for
holding the ink bag to the cartridge case in which the ink bag
is accommodated. As a result of such a construction, remaining
of‘the unused ink in the ink bag is minimized and it becomes

25 possible to detachably attach the ink bag to the case stably



t he bag main body and further with an engaging part for holding the ink
bag to the cartridge case in which the ink bag is acconmmopbdated. As a

resul t of woumhs/@s2eanst ructi on, remaining of the unused RaTkIPROV4t0b&431 Nk bag
is mnimzed and it beconmes 25 possible to detachably attach the ink bag to
t he case stably WD 2004/ 082944 PCT/JP2004/ 003431 -57- with ease. The ink
cartridge of the present invention inzTudes at |east first and second case
parts of %Eﬁh{agsgxternal form in such a manner that the first and second
case parts can Be 5 assenbl ed with each ot her and deconposed into

i ndi vidual pieces and holds the hol ding nenber of the ink bag of the
present invention at ['RelBhga@EreitonGtdithg REGRS N brBWdd Ao 1nEhBIEEY st
case part as a result of causing engagenent. As a result, the cartridge is
easi | y assenilicagtafdrdeconposecrrahdate rheteenti nimglaf axhesedli Akrins

m nimzed. Further, the ink bag can be attached and detached easily to and
fromthe caseuwh athenhek thst rildgeirEheahtksgednd ecydigagtappanabygs of the
present invention has a construction in which |oading of the ink 15

cartridge Dfsdita cpr SRt b BN EMHON % BRSSP S OIS hg dikARLa1Si de of the
apparatus. Thus, it becones possible to replace only the ink bag when the

et el L9 By e pEUBEREDe eSO REsSle o
20 invent ipor%setnr%e ii1'1\n7lén;:§o;1i l:t e‘tglef re%rgatggreneilgkhéicli:{ljlg g%neo nesn ipq:%viiged to
the first case part as a result of causing engagement. As a
result, the cartridge is easily assembled and decomposed and
10 the remaining of unused ink is minimized. Further, the ink bag
can be attached and detached easily to and from the case of
the ink cartridge.
The ink-jet recording apparatus of the present
invention has a construction in which loading of the ink
15 cartridge of the present invention is possible from the front
side of the apparatus. Thus, it becomes possible to replace
only the ink bag when the ink in the ink cartridge is used up.
Further, it becomes possible to supply the ink stably.
According to the ink filling method of the present
20 invention, the ink is filled from the ink filling opening in
the state in which the holding member of the ink bag is held
to the first case part and thus, it becomes possible to £ill
the ink easily in a stabilized state.

According to the ink refilling method of the

25 present invention, the ink is filled from the ink discharge



the state in which the holding nenber of the ink bag is held to the first
case part and thus, it becones possible to fill +the ink easily in a

st abi | i zewosioat/es2944ccording to the ink refilling method rafT/IPhe4db34p1 esent
invention, the ink is filled fromthe ink di scharge WO 2004/ 082944

PCT/ JP2004/ 003431 -58 port in the state in which the hol ding menber of the
ink bag is held to the first case p&8= Thereby, it becones possible to

refill the ink ,easjly in a stabiliz st ._Accordin the jnk refilling
met hod of ROF& 5on%§e%?a?%V%hfﬁﬂﬁ%'gg?ufgiﬁ%p%é¥?t§F %&%gpﬁr?ﬂ n'kf’%gprovided
to a part of the bag main body of the ink bag and the rupture  _part is
seal ed af tier heal te Ehe | BHrithtecheabhg FReFEPbdy T RGROTERi BOFEpPif e part
or puncturing, and because of this, it beconmes possible to refill the ink
easily. 1GoAcedidinght oinhesamdnf dot ar Ehgbietdrdl sofattshe ink cartridge of
the present invention, the holding nenber of the ink bag filled with the

ink is held to the farsér&ass prdnheandk tbenllhey second edFsehpart is
attached to the first case part. Thus, the ink cartridge can be assenbl ed

easilys 15 Aceqidi Ageto;dbe 4 B0 pHeE hod Windhig-sidk sscarbyidee of the

present invention, the first and second case parts are disassenbled from

cach, oLnere 301 0, LIk 100 g RRURYER Bplaimit e o dupg rober of

nk 20 bag [111ed w i 0yt DE A DS 1010 Q0 % SNIRIETRN D! B89 PRLA
this rupture part or puncturing, and because of this, it
becomes possible to refill the ink easily.

10 According to the manufacturing method of the ink
cartridge of the present invention, the holding member of the
ink bag filled with the ink is held to the first case part and
then the second case part is attached to the first case part.
Thus, the ink cartridge can be assembled easily.

15 According to the recycling method of the ink
cartridge of the present invention, the first and second case
parts are disassembled from each other and the ink bag is
removed by dismounting the holding member of the ink bag from
the first case part. Further, the holding member of the ink

20 bag filled with the ink is held to the engagement holding part
of the first case part and the first and second case parts are
assembled with each other. Thus, the ink cartridge case is not
wasted and recycled effectively.

As explained heretofore, the ink bag holding member

25 of the present invention is such a member used for



of the first case part and the first and second case parts are assenbled
with each other. Thus, the ink cartridge case is not wasted and recycled
ef fecti veiwn 2008082943l ai ned heretofore, the ink bag hol di mymeratnano3s2b of the
present invention is such a nenber used for WO 2004/ 082944

PCT/ JP2004/ 003431 -59 accommodating the ink bag main body having
flexibility into the ink cartridge-&td includes an ink filling opening for

fills ink into the bag main hody, an. ink discharge port for  discharging
the ink i r?é%C&B‘mPH%tb%% RE &'8%%,9 TR ]a??iﬁel?a‘é]ﬁg% ]ﬁ@%&lﬁ@tﬁaﬁt%el d by
the engagi ng neans provided to at |east one of the case parts formng a
hal f body @ thE eartridgre anchs@clyHgs, antipk Hoslsing epepingl 805 fl exi bl e
ink bag stably in the ink cartridge. According to the ink cartridge of the
present 1Fildwentkointd hehe dedaginhabdhavamginhellisthabag polrdi Agr nenber

of the present invention is accommodated therein, and thus, it becones
possi bl e tf sshabbynacewamdatie:dilde ikRk bag haw nepdyf | exidirhictyet hes ei n.
According to the ink-jet recording apparatus of the 15 present invention,

the ink carifidag ghrthe. Bl e9eiind RYEALE AR neAlk Berdwaaied by am thest ront

di rection, , I't becorifes possible to replace only the ink bag when

he ink the i i d ' d.up. L0g. [ id f
he presento0 i RUBnETen Erne dod hlod Haat ot o (el ST eaet halt

i N"Véntion, ere 1sp or me € hal f

bodi es, case. Thus, it is possible to hold a flexible ink bag stably
in the ink cartridge.
According to the ink cartridge of the present
10 invention, the ink bag that having the ink bag holding member
of the present invention is accommodated therein, and thus, it
becomes possible to stably accommodate the ink bag having
flexibility therein.
According to the ink—-jet recording apparatus of the
15 present invention, the ink cartridge of the present invention
can be loaded from the front direction, and thus, it becomes
possible to replace only the ink bag when the ink the ink
cartridge 1s used up.
According to the ink cartridge of the present
20 invention, there is provided a case formed of case half bodies,
at least one of the case half bodies having the means for
holding the holding member formed with the ink discharge port
and an elastic member is provided at a distal end part of the

ink discharge port formed in the holding member for sealing

25 the opening. Further, there is provided a cap member for



at | east one of the case half bodies having the neans for holding the
hol di ng nmenber forned with the ink discharge port and an elastic nenber is
provi ded wio modos2bal end part of the ink discharge portpdTarroed/on3¥3t he
hol di ng nmenber for sealing 25 the opening. Further, there is provided a cap
menber for WO 2004/ 082944 PCT/ JP2004/ 003431 -60 hol ding down the elastic
menber. As a result, it beconmes possioble to supply the ink stably w thout
causi ng | eakage of the ink. Further, easy reuse of the cartridge case or
ink st or Bge RO It $1FESLFHIMETPST A Fﬁﬁﬁﬁuﬁg'tﬁg PRROTLY recor di ng
apparatus of the present invention, the ink cartridge of_the present

i nvent i onpoesahbbe toaeinblivr dhet hekf sbaelsivdiechavdr €epsiafdlentade et becones
possible to replace only the ink storage nmeans when the ink in the ink
cartridgethe tskd EpctiHan t kasy stabkeof nkhe Ixrsupploy ceseeabi z'ld. Accordi ng
to the ink bag of the present invention, a holding nenber is fixed to a

bag main gquaggvﬁéghsfﬂéagﬂgslbbgsimm@[ein t he hol di ng nmenber is provided
with an ink filling opening for filling ink into the ink bag main body 15

and aq%ink diSChargeAf@r%Fﬁﬁéﬁ%i%ﬁ@aﬁﬂkﬂﬁe{rﬁ%&dﬁ&ﬂd@“éﬁﬁakﬁ%usbéﬁ R N

body. Further, the ho g er 1s provided with an “engagi ng part for

hol di ng the ink bag to th tr| f h jes. As
B e i i

attached detachably to 20 the case easily and s%gbl%; Tgerebx stabl e ink
suppl y iscan be loaded from the front sidé thereof, and thus, it

becomes possible to replace only the ink storage means when
the ink in the ink cartridge is used up. Further, stable ink
10 supply is realized.
According to the ink bag of the present invention,
a holding member is fixed to a bag main body having
flexibility, wherein the holding member is provided with an
ink filling opening for filling ink into the ink bag main body
15 and an ink discharge port for discharging the ink inside the
bag main body. Further, the holding member is provided with an
engaging part for holding the ink bag to the cartridge case
formed of case half bodies. As a result, remaining of unused
ink is minimized and the ink bag can be attached detachably to
20 the case easily and stably. Thereby, stable ink supply is
realized.
According to the ink cartridge of the present
invention, the ink cartridge includes a case forﬁed of at
leést first and second case parts having similar external form

25 wherein these first and second case parts can be assembled and



realized. According to the ink cartridge of the present invention, the ink
cartridge includes a case forned of at |east first and second case parts
havi ng si wid an4/esebar nal form 25 wherein these first and ATIPRE4O85B1 part s
can be assenbl ed and WO 2004/ 082944 PCT/ JP2004/ 003431 -61 disassenbled to
and form each other. Further, the holding nenber of the ink bag of the
present invention is held at the engagenent hol di ng nmeans provided to the
first case part. Thus, assenbling and di sassenmbling i df easily and
renainingdéFaSS%%%%%ﬁ*Fh@ﬂ@sfﬁfﬁiﬁﬁﬁ%dqthﬁﬁttﬁ%{thﬁF'bE%Sggg FdZipie to
attach the ink bag to the case renovably, stably and easily.- According to
t he i nagemewbasnt POntpparkatas of the presemt inveawipenisnhehd Gt tHe i nk
cartridge of the present invention is |oaded, it becones possible to

repl ace oehgatitbeend Ohonkirtzagnesnan tirdoeitek ito the fihkstTacdse degpert.s Tsed up.
Further, it becones possible to realize stable ink supply. The present

i nventionakseRBl 1hl i Al skReb18AgCLE | fahd YeHiSgl @sadrembodimgnds, and
variations and nodifications nay be nmade w thout departing fromthe scope

Pt ont” ApAT ERT1 Ohe. 2DOSOTAEsD [ | I'oar OR' NEY R 1B 2803 3003 076676 111

Pat ent™ Appl i cations _ on March 18, 2003, 2003- 076676 filed
1100 on FAkESB6L 2003, T WntlPeC 200 CBRSHIE el et SNineet bol ai d.
herein by reference. )

According to the image formation apparatus of the
present invention in which the ink cartridge of the present
invention is loaded, it becomes possible to replace only the

10 ink bag when the ink in the ink cartridge is used up. Further,
it -becomes possible to realize stable ink supply.

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

15 the invention.

The present invention is based on Japanese Priority
Patent Applications 2003-074520 filed on March 18, 2003, 2003-
076676 filed on March 20, 2003, 2003-076663 filed on March 20,

2003 and 2003-183326 filed on June 26, 2003, the entire

20 contents thereof is incorporated herein by reference.



WO 2004/ 082944 PCT/JP2004/ 003431 -62 CLAIMS 1. An ink bag hol ding ink
therein, conprising: a flexible bag body of a generally rectangular 5
form andw® tved/aizeg nmenber attached to one edge of sai d AeayP2mady343sai d
hol di ng menber conprising: an ink filling opening for filling said bag
body with ink; an ink discharging 10 opening for discharging the ink

i nsi de said bag body; and an engagi ngpPpart for holding said ink bag to a
cartridge case in which said ink bag_is acconmodated. 2. The ink bag as

claimed in claiml1, wherein a 15 w dtt=to-height ratio (WH) of said bag
main body falls in the range of | WHCL.5. 3. The ink bag as clained in
claim1, wherein said ink filling opening and said ink discharge port of

said 20 holding nmenber is |ocated generally at a center of an edge of
said bag mai n body. 4. Fhelnlnkdsadgoddivbainkdthereimi moprikénein said
hol di ng menber of said ink bag is held in such a state 25 that said ink

di scharge port is |ogatedzgenernald boaly bhea V2RO0M/ 1082344 RG11dP2004/ 003431
-63 center of said cartridge case in a height direction thereof when said
ink bag i sagcopppdated in said cartridge case.

a holding member attached to one edge of said bag
body, |
saild holding member comprising: an ink filling
opening for filling said bag body with ink; an ink discharging
10 opening for discharging the ink inside said bag body; and an
engaging part for holding said ink bag to a cartridge case in

which said ink bag is accommodated.

2. The ink bag as claimed in claim 1, wherein a
15 width-to-height ratio (W/H) of said bag main body falls in the

range of 1=W/H=1.5.

3. The ink bag as claimed in claim 1, wherein
said ink filling opening and said ink discharge port of said
20 holding member is located generally at a center of an edge of

said bag main body.

4. The ink bag as claimed in claim 1, wherein
said holding member of said ink bag is held in such a state

25 that said ink discharge port is located generally at the



5. The ink bag as clained in claim1, wherein said 5 ink filling opening
is sealed by welding in the state in which said bag main body is filled

wi t h i nk. wé200hes2043k bag as clainmed in claiml, wherein Ka/m2003OIHBNg
menber is provided to a | onger edge of said ink bag 10 main body. 7. The
ink bag as clainmed in claim1, further conprising, at said ink discharging
port, an elastic nenber sealing an n@%ning at a distal end part of said

ink 15 dIS QL L and a. nenber stl menber .
8. The i g%geggc i Hed f%rlﬁ M7, wﬁe?e ﬁlgngg d%dl %ﬁ i ncl udes
a stepped art on a,c rcunferentlal 20 surface, of said |nk dlscharge port
for engagdﬁ%ﬁﬁ %ﬁﬁghlﬁk RAgatf MFEesahrgyiBedtbh i Hidds F8fBer. 9. The
ink bag as claimed in claim7, wherein said elastic nmenber is a col ummar
member of a rubber material of 25 any of silicone, fluorine and a butyl.
WO 2004/ 082944 PCT/ JP2004/003431 -64 10. The ink bag as clainmed in claim
7, wherein said capSneftherink lag\Hs mdpivatl henbesitav) nheacfihasgédpart
that holds down said elastic nenber, and wherein said cylindrical nenber

has pl 8ralingaginggpbpessnderd ddumrudbydwdildiy imkotarddatdden which
acconmodating an ink bag, conprising:

said bag main body is filled with ink.

6. The ink bag as claimed in claim 1, wherein said
holding member is provided to a longer edge of said ink bag

10 main body.

7. The ink bag as claimed in claim 1, further
comprising, at said ink discharging port, an elastic member
sealing an opening at a distal end part of said ink

15 discharging port and a cap member holding down said elastic

member.

8. The ink bag as claimed in claim 7, wherein said
holding member includes a stepped part on a circumferential
20 surface of said ink discharge port for engagement with an

engaging piece provided on said cap member.

9. The ink bag as claimed in claim 7, wherein said
elastic member is a columnar member of a rubber material of

25 any of silicone, fluorine and a butyl.



at least first and second case parts having a simlar external form and
formng a single case body when 10 assenbled wth each other, said first
and seconwocassofeadst s bei ng configured such that said siawireoaass3body can
be disassenbled into said first and second case parts, said i nk bag
conprising: a flexible bag body of a 15 generally rectangular form and a
hol di ng nenber attached to one edge-©ot-said bag body, said hol di ng nenber

conprising: an ink fill} ening for .fi.lli.ng_sajid.b body with_ink; an
i nk di scharging opeﬁpngkggr9§$g%ﬁgfﬁiﬁ&aﬁﬁgdigﬁ ?%%Pﬁgpséﬁﬁxﬁﬁﬁ'sségy; and
an engagin art _for holding said ink bag to a,20 cartridge case_in which
sai d ink H%ﬁPF§WQ€Eoﬁﬁnﬁaf -1 i PEREY RV eRagt et drr&athefnk bag
is held to an engaging part provided to said first case part. 12. An

i nk-j et rcrovd f§vappatat eb2Eabamaenisic  bandgwheselpatheldd Winlingaicak
cartridge acconmmodating therein an ink bag WD 2004/ 082944 PCT/ JP2004/ 003431
- 65- frommerbeonthasi geurhereofagisar hienkscaehti thgeacdnpri si ng: at | east
first and second case parts having a simlar external formand formng a
si ngl escase body when 5 assenbled with each other, said first and second
case parts being configured such that said single case body can be

di sassenbl ed into Sah@. R£r§ﬁka&£r§ﬁﬁﬁﬁga%@gﬁm885£§mg an ink bag,
comprising:
at least first and second case parts having a
similar external form and forming a single case body when
10 assembled with each other,
saild first and second case parts being configured
such that said single case body can be disassembled into said
first and second case parts,
said ink bag comprising: a flexible bag body of a
15 generally rectangular form; and a holdiné member attached to
one edge of said bag body, said holding member comprising: an
ink filling opening for filling said bag body with ink; an ink
discharging opening for discharging the ink inside said bag
body; and an engaging part for holding said ink bag to a
20 cartridge case in which said ink bag 1s accommodated,
wherein said holding member of said ink bag is held

to an engaging part provided to said first case part.

12. An ink-jet recording apparatus capable of being

25 loaded with an ink cartridge accommodating therein an ink bag



said ink bag conprising: a flexible bag body of a 10 generally rectangul ar
form and a hol ding nenber attached to one edge of said bag body, said
hol di ng mamb®n4/e2pqar i sing: an ink filling opening for fedi/ireg49a834d1 bag
body with ink; an ink discharging opening for discharging the ink inside
said bag body; and an engaging part for holding said ink bag to a 15
cartridge case in which said ink bag-$%-accommodat ed, wherein said hol di ng

menber of f¥%¢j£ . Rag.k ehfﬁékeéf) an-engagi ng part provided to said first
13. i i

case part. An ink re ng nethod for filling ink into an 20 ink bag
accomodated in an ink, artﬂiqgf %ggd ink cartridge conprising: at |east
first and second cas&par 8" Hatk My Pe SOMPEAFLB%t ernal form and forming a
singl e case body when assenbled with each other, said first and second
case parts being coffti §87el Shieht t3net sesradsrage epaiise IBvdyacan be 25

di sassenbl ed into said first and second case parts, said ink WO 2004/ 082944
PCT/ JP2004¢ 003431 exteénphgf compridifogmiagf bexibd ke bzapdbddygyofvhangeneral |y
rectangular form and a hol ding nenber attached to one edge of said bag
body, Sai cadwnttileg neohesaclompitieat ng: an ink filling opening for filling
said bag body with ink; an ink discharging opening 5 for discharging the

i nk inside said bag bagy; rengk amEeNGAYRO caRal bafos Kokl N saitrlak bag to
a cartridge case in which said ink baS'igaacc%%nndateégisaid ﬁgfggng

fember o SRl gk 020 LEADG AL RN ERIBY' AL LA LI 8RY £2; 5%
first and second case parts,
said ink bag comprising: a flexible bag body of a

10 generally rectangular form; and a holding member attached to
one edge of said bag body; said holding member comprising: an
ink filling opening for f£illing said bag body with ink; an ink
discharging opening for discharging the ink inside said bag
body; and an engaging part for holding said ink bag to a

15 cartridge case in which said ink bag is accommodated,

wherein said holding member of said ink bag is held

to an engaging part provided to said first case part.

13. An ink refilling method for filling ink into an
20 ink bag accommodated in an ink cartridge, said ink cartridge
comprising: at least first and second case parts having a
similar external form and forming a single case body when
assembled with each other, said first and second.case parts
being configured such that said single case body can be

25 disassembled into said first and second case parts, said ink



10 said nmethod filling said ink fromsaid ink filling opening in a state
in which said holding nenber of said ink bag is engaged to said first case
part. 14. wOmoi/edeo4sefilling nethod as clained in clai mIT/IPRGn4whesei n sai d
ink is refilled fromsaid ink discharge port in the state in which said
hol di ng nmenber of said ink bag is held to said first case part. 15. The
ink refilling nmethod as clainmed in ct@®m 13, 20 conprising the steps of:

form ng ari?ég()fco‘ﬂ'l I&gelﬁﬁée Qaffe§i%&%b%aa{jt bggygg‘%% ]Pcfeguelrgiil@ ?:%g)éfiﬁf f%}éd I nk

bag; refilli'ng s into sai ag-narn m~sard rup e re,;

and 25 sealing said_r re part after said refilling step. 2004/ 082944
PCT/ JPZOO? 4514 965&[@@% a@t%GF‘F agnE? HOE o?dg%?n 9 nl?a\é{\gr PAPdge
accommodating an ink bag, said_ink cartridge conprising:. at [|east first
and second¥Hse Spaft @Oﬁgw%g’ﬂeaﬂl%qrmqoalpréﬁ%wna@n ¥t rhiddd nBoPRPRGRE si ngl e
case body when assenbled with each 5 other, said first and second case
parts bei fprdifilgnoedasdcdbrg thraly saitt $hkhgl en casle dicbhaganneodesasgenbl ed
into said first and second case parts, said ink bag conprising: a flexible
bag bedy ffr dligenatrghhy tiestiangunars dkosaLdapsy aod} dian@g eanbagagihgched to
one edge of said bag body, said holding nmenber 10 conprising: an ink

filling opaningofonofihhyngs saisdibagbedys vhth-idde aRd nk ghseharging
openi ng for discharging the ink
said ink bag is accommodated, said holding member of said ink
bag being held to an engaging part provided to said first case
part,
10 said method filling said ink from said ink filling

opening in a state in which said holding member of said ink

bag is engaged to said first case part.

14. The ink refilling method as claimed in claim 13,
15 wherein said ink is refilled from said ink discharge port in
the state in which said holding member of said ink bag is held

to said first case part.

15. The ink refilling method as claimed in claim 13,
20 comprising the steps of:
forming any of a rupture part to a part of said bag
main body of said ink bag;
refilling said ink into said bag main'body from
said rupture part; and

25 sealing said rupture part after said refilling step.



i nsi de said bag body; and an engaging part for holding said ink bag to a
cartridge case in which said ink bag is accomodated, said hol di ng nenber
of said iwo agodaeisng held 15 to an engagi ng part provi ded/iPeoabsi3first
case part, said manufacturing nmethod conprising the steps of: holding said
hol di ng menber of said ink bag to said first case part, said ink bag being
filled with said i nk; and attaching s@fd second case part to said first
case 20 part. A.recyclin thod -of i.nk cartrld e dating an
i nk bag thereln sa| EF é’@%? rid %5“%%Hbrlgﬁn8f at feaq%:%lrggﬂgﬁd second
case parts haV|n a 25 sim | ar _external formand formng a single case body
when WO 2Gﬁ%%@@?gﬁﬁlﬁéTPﬁPéﬁb4?5@8é@%d-l§§ §8TERbIEY %ﬁ%ﬂF%&RﬁfoFﬁer sai d
first and second case parts being configured such that said single case
body can bkeash fdssdnbnddspaeed stk fdepds HAdisdcentinbey wartesnadaid i nk
bag conprising: a flexible bag body of a generally rectangular 5 form and
a hol di ng frembemdatfioaciied &osnegl @dgecoboslgi dhbagas badyl ed aiidhhekdihng
menber conprising: an ink filling opening for filling said bag body with
ink; am i nicriScharigi g repeah@dsedaid HasehaagiBgbéhey i ddadinpirda sacd bag
body; and an engaging part for holding said ink bag to a cartridge case in

uhich 10 saldh ik hadrosaesommiley ey 2l diBakdbng SRRt Qhssaid:bek  bag

being held to an engagi'ng part provided to sald first case part

and second case parts, said ink bag comprising: a flexible bag
body of a generally rectangular form; and a holding member
attached to one edge of said bag body, said holding member
10 comprising: an ink filling opening for filling said bag body
with ink; an ink discharging opening for discharging the ink
inside said bag body; and an engaging part for holding said
ink bag to a cartridge case in which said ink bag is
accommodated, said holding member of said ink bag being held
15 to an engaging part provided to said first case part,
said manufacturing method comprising the steps of:
holding said holding member of said ink bag to said
first case part, said ink bag being filled with said ink; and
attaching said second case part to said first case

20 part.

17. A recycling method of an ink cartridge
accommodating an ink bag therein, said ink cartridge
coﬁprising: at least first and second case parts having a

25 similar external form and forming a single case body when



said recycling nethod conprising the steps of: disassenbling said single
case body into first and 15 second case parts; renoving said ink bag by
renovi ng wva mohad2disng nenber fromsaid first case part ;panpagi4ng34sai d
hol di ng menber of said ink bag filled wth ink to said engagenent hol di ng
part of said first case 20 part; and assenbling said first and second case
parts into said single case. 18. An$®&k bag hol di ng menber for hol ding an

ink 25 Db | elalogr }la Lpg b 'bi%]i“ijyf'&? anat gk gartd 1 dae sakd WO
2004/ 082947 TOF 52885 063431 60, Sari ngsrre%%erscorrp&ri Singroan i nk
filling opening for..filling ink to sai,d bag .main bady; an ink discharge
port for QF?‘ gPRgovsrd ?Hﬁh B3 h & §égalﬁa§aﬁ%ﬂﬂ¥§6d§?lgﬁh an engagi ng
part for engagenent with a corresponding engagenent part provided to at
| east one TFEREELIRE frbpdfetd Shist @ase sRaPRObedFe LTSt isede ARt oget her
a cartridge case of said ink cartridge. 10 19. The ink bag hol di ng nenber
as cl ai nedodon agmpinhs 1i0g; whéteiiblsaibdd bkdpagthal gemgradeiberectenfiixed to an
edge of said bag main body of generally square form by wel ding, said
5 form; and a holding member attached to one edge of said bag
body, said holding member comprising: an ink filling opening
for filling said bag body with ink; an ink discharging opening
for discharging the ink inside said bag body; and an engaging
part for holding said ink bag to a cartridge case in which
10 said ink bag is accommodated, said holding member of said ink
bag being held to an engaging part provided to said first case
part,
said recycling method comprising the steps of:
disassembling said single case body into first and
15 second case parts;
removing said ink bag by removing said holding
member from said first case part;
engaging said holding member of said ink bag filled
with ink to said engagement holding part of said first case
20 part; and

assembling said first and second case parts into

said single case.

18. An ink bag holding member for holding an ink

25 bag main body having flexibility in an ink cartridge, said



i nk bag hol ding nenber being held to said cartridge case 15 detachably. 20.
The i nk bag hol ding nenber as clainmed in claim 18, wherein said ink bag
hol di ng mamb®n4/ts2344a t apered connection part at an end rgalmbeai4t003438i d bag
mai n body, 20 said connection part, said ink filling opening and said ink
di scharge port being fornmed on different surfaces of a flange part. 21
The ink bag hol di ng nmenber as clai medb9n claim 25 20, wherein there is
forned a q{qgﬁggoﬁsgbg#dgaﬁgéface of said WD 2004/ 082944 PCT/ JP2004/ 003431
: . I*n

- 70- flangé)par he iﬁﬂffholding menber as clainmed in claim 1,

wherein said ink filling opening is seal ed mjtg, Jding. 5 23. An_ink
cartridge acconnndatPﬂgg?heg%ﬁ%fhﬁ1qgﬂFlnEaG?rs ?iﬁaqﬂ: orptAsPAg: an
ink filling opening for filling ink to said bag 10 main body; an ink
di schar ge ™56t PPE¥ :di schargi ng said ink inside said bag main body; and an
engagi ng part for engagenent with a correspondi ng engagenent part provided
to at | east one of caseinkdistHadipest $arddtaskaimidg kaedidesnkonstituting
together a cartridge case of said ink cartridge.
5 inside said bag main body; and
an engaging part for engagement with a
corresponding engagement part provided to at least one of case
half bodies, said case half bodies constituting together a
cartridge case of said ink cartridge.
10
19. The ink bag holding member as claimed in claim
18, wherein said ink bag holding member is fixed to an edge of
said bag main body of generally square form by welding, said
ink bag holding member being held to said cartridge case

15 detachably.

20. The ink bag holding member as claimed in claim
18, wherein said ink bag holding member has a tapered
connection part at an end welded to said bag main body,
20 said conneétion part, said ink filling opening and said ink
discharge port being formed on different surfaces of a flange

part.

21. The ink bag holding member as claimed in claim

25 20, wherein there is formed a groove on a side surface of said



24. An ink-jet recording apparatus |oaded with an ink cartridge froma
front side thereof, said ink cartridge 20 acconmopdating therein an ink
bag, sai dwiadoobesgosonpri sing: an ink filling opening forpdiirkema®ossak to
said bag main body; an ink discharge port for discharging said ink 25
i nside said bag main body; and WO 2004/ 082944 PCT/JP2004/003431 -71 an
engagi ng part for engagement with a —¢@rrespondi ng engagenent part provided
to at |easg; oft¢ase half bodies, said case half bodies constituting
together a <cartridge case of said ink cartridge. 5 25. An ink cartridge
for supplying ink to outside through an ink discharge port, conprising:
case half bodies form ng together a single cartridge case of said ink
cartridge, at |east gne of said 10 case half bodies having a hol ding part
for. hol di ng a hol di ng2refBeritortad hblchingamgmbak @ sehmimps gor claan
el astic menber provided at a distal end part of said ink discharge port of
sai d hol dilhg whevsén seidserlt i figlldmg openiing; iangedBed wiath medbengf or
hol di ng down said elastic nenber. 26. The ink cartridge as clained in
claim25, wherein there is provided a stepped part to a circunference
23. An ink cartridge accommodating therein an ink
bag,
said ink bag comprising:
an ink filling opening for filling ink to said bag
10 main body;
an ink discharge port for discharging said ink
inside said bag main body; and
an engaging part for engagement with a
corresponding engagement part provided to at least one of case

15 half bodies, said case half bodies constituting together a

cartridge case of said ink cartridge.

24. An ink-jet recording apparatus loaded with an
ink cartridge from a front side thereof, said ink cartridge
20 accommodating therein an ink bag,
said ink bag comprising:
an ink filling opening for filling ink to said bag
main body;
an ink discharge port for discharging said ink

25 inside said bag main body; and



surface of said ink discharge port so as to engage with an 20 engagi ng
pi ece provided it to said cap nenber.

cl ai m 25, wordves/edzmdsai d el astic nenber is fornmed of a r udeP20mEI0E3438]

selected fromany of a silicone rubber material, a fluorine 25 rubber
and a butyl rubber material. WO 2004/082944 PCT/ JP2004/ 003431
28. The ink cartridge as clainmed i n-gGliai m 25,
conprises a cylindrical menmher havin
el astic menber, and a%w%ﬁ@%gﬁngaparEyg?FmﬁWQﬁﬂe
piece 5 bent inward. 29. An ink-jet recording apparatus | oaded with an

mat eri al

wherein said cap nenber

a flange part for holding dowmn said
%W@%bgFt afing plural engaging

27. The ink cartridge as clainmed in

-72

i nk cart r cdgeetporaling repgeosingett heredrowidlad itk agalerFHGRNS WPPISATRY i nk

to said ink-jet

10 recordi ng apparatus through an ink di scharge port and,

conpri si ngaltasedhad f daddi esstohal Aghddipst hemsgisiughe tegethdéxge case of
said ink cartridge, at |east one of said case half bodies having a hol ding

part for hgkdingga Addigrg sibanenkecaforimse with said ink discharge port;
an elastic nmenber provided at a distal end part of said ink discharge port

of sai

hol di ng nmenber for sealing an opening; and a cap nenber for

hol di ng down said el astic nenber. 20

10

15

20

25

25. An ink cartridge for supplying ink to outside

through an ink discharge port, comprising:
| case half bodies forming together a single

cartridge case of said ink cartridge, at least one of said
case half bodies having a holding part for holding a holding
memberAformed with éaid ink discharge port;

an elastic member provided at a distal end part of
said ink diséharge port of said h§ldipg mémber.for sealing an
opening; and

a cap member for holding down said elastic member.

26. The ink cartridge as claimed in claim 25,
wherein there is provided a stepped part to a circumference
surface of said ink discharge port so as to engage with an

engaging piece provided it to said cap member.

27. The ink cartridge as claimed in claim 25,
wherein said elastic member is formed of a rubber material
seiected from any of a silicone rubber material, a fluorine

rubber material and a butyl rubber material.



30. An ink bag for holding ink, conprising: a flexible bag main body; and
a hol ding nenber fixed to said bag main body, said holding nenber

conpri si nyoeawo4/0de944i | 1 i ng 25 opening for filling ink tecEardodaags4sni n
body, an ink WD 2004/ 082944 PCT/JP2004/ 003431 -73 discharge port for

di scharging said ink inside said bag main body, and an engagi ng part for
hol ding said ink bag to a cartridge‘ﬁ%se formed of case hal f bodies. 5 31.

The ink bag as clalngg par {Hﬁ“é%%tf”& rel?le?gkg qh%_§p5ge port

i ncludes a cylindrica ornlng an sai nK inside said
bag main Qﬁﬁ%’ .and ereln | i ndrical rt i .S forne h a materia

that does el &P¢ |ﬁ?PdE ﬁ(?o SﬁéFFI%S 1drieal, pe 66 3V1i%%e i nk
bag as clainmed in claim3l, wherein said cylindrical part has.a holding
part hol ding1&RIE RaFTcIorsreHichsernedaid shavtumembesol nfor seal i ng in
the formof a unitary body. 15 33. The ink bag as clainmed in claim 30,
wherei n  gdiegteink sdiidchat gedpioral hesben bhushdy colerdierenvayisgapiagean
outlet hole of said ink inside said bag main body, and wherein said
el asti 6 nayddr inwafarmed with a nmaterial that does not 20 exert influence
on properties of said ink. 34. The ink bag as clainmed in claim 33, wherein
29. An ink-jet recording apparatus loaded with an
ink cartridge from a front side thereof,
said ink cartridge supplying ink to said ink-jet
10 recording apparatus through an ink discharge port and. ‘ -
comprising:
case half bodies forming together a single
cartridge case of said ink'cartridge, at least one of said
case half bodies having a holding part fd& holding a holding
15 member formed with said ink discharge port; -
an elastic member provided at a distal end part of
said ink discharge port of said holding member for sealing an
opening; and
a cap member for holding down said elastic member.
20
30. An ink bag for holding ink, comprising:
a flexible bag main body; and
a holding member fixed to said bag main body,

said holding member comprising an ink filling

25 opening for filling ink to said bag main body, an ink



said elastic nenber is fornmed of a rubber of silicone or silicone based
rubber not exerting influence to properties of 25 said ink. W 2004/082944
PCT/ JP200wWi0084@b944- 74 35. The ink bag as cl ainmed in cl aan@@o4whesei n

said ink discharge port is provided with a cap nenber so as to cover at

| east a part of an elastic nenber sealing an ink outlet hole of the ink

i nsi de said bag main body, said cap-S3menber being formed with a material -
not exerting jnfluence o the properties, of, sai.d i.nk. 36. i nk bag as
cl ai med iﬁlgféﬁﬁg%4?°ﬁ%égﬁi lsFﬁ?F 1p9 ?%ﬁé&ﬁﬁ%ﬁ%5Fé§§eaaﬁgr%2$d#£§%gagenent
with an engaging 10 piece provided to said cap nenber on a _circunferenti al
surface &PI¥ai gnd ik crREARHNGe PASEL foB7holginghieansy 18k BRYi MR i n cl ai m 34,
wherein said cap nmenber is forned of a cylindrical menber having a flange
15 part f orrhoidge doawe stomhesl adt cesaehdkr bathieswvherein said cylindrical
part has plural engaging pieces bent inward. 38. The ink bag as clained in
claim 33, wherein an outer dianmeter D of said elastic nenber and an inner
20 dianmeter D of a part to which said elastic nenber is inserted fornms a

ratio D so as to fal lrhd e v-ange efadnéd 8t -cikith 33, @Herdbe ink bag
as clainmed in claim 33, wherein a~ 25 thickness t of the said elastic

member a”%a@dd%ﬁ%hdIEéﬁaﬁ@?%&£ﬁ¥%%%986é9%2%%%jﬁﬁﬁﬁ%%%@%%&@0§é§&ing an

outlet hole of said ink inside said bag main body, and wherein
said cylindrical part is formed with a material that does not

exert influence tomproperties of said ink..

10
32. The ink bag as claimed in claim 31, wherein
said cylindrical part has.a holding part holding an elastic ]
member inserted to said outlet hole for sealiné in the form of
a unitary body. -
15

33. The ink bag as claimed in claim 30, wherein
said ink discharge port has an elastic member for sealing an
outlet hole of said ink inside said bag main body, and wherein
said elastic member is formed with a material that does no£

20 exert influence on properties of said ink.

34. The ink bag as claimed in claim 33, wherein
said elastic member is formed of a rubber of silicone or
silﬁcone based rubber not exerting influence to properties of

25 said ink.



-75 in which said elastic nenber is inserted forns a ratio t:H falling in
the range of 1:0.77 - 1:1. 40. The ink bag as clained in claim33, wherein
a 5 hol | vw wesed2e44pi erced into said el astic nmenber for AGEkiPRE4O0O3431 Sai d

ink held inside said bag main body has a diameter d determ ned such that a
ratio d:D of said dianmeter d to an outer dianeter D of said elastic nenber
falls in a range of 1:3 - 1:10. 10 414-The ink bag as clainmed in claim 33,

wherein a holl ow needl e pi.e i nto sai l.asti f i ng out
said ink held insi de%geii Eﬂﬁaéﬁﬁg‘?é Body agér‘%g ?ilka%%?grgbﬁg eeerﬁe%%ned such
that a ratio d:t of .said dianmeter, d to g 15 thickness t of said elastic
menber fal3&d il FARGRAGES P9 1s P@."%ﬁieglz?” He? | 7P BEYEE SPaffiedCin
claim 30, wherein _said holding nenber of said ink bag is held in a state
that 20 SERPE AE dicsshargeapbral i |deateq Henbral $526IN%A edfdr in a

hei ght direction of said cartridge case when said ink bag is accommodat ed
in said caurlicdgdodasef #Be e indkideagads bkgi methilbody aisai80 cawherein 25
said ink filling opening is sealed by welding in the state in WO

2004/ 08294derPSh HeA004 00343 withy G wWaitehrisal dotnkxdaging friflhedcs bh said
ink. 44. An ink cartridge accommodating an ink bag

the properties of said ink.

36. The ink bag as claimed in claim 34, wherein
there is formed a stepped part for engagement with an engaging
10 piece provided to said cap member on a circumferential surface

of said ink discharge port.

37. An ink bag as claimed in claim 34, wherein said
cap member is formed of a cylindrical member having a flange
15 part for holds down said elastic member, and wherein said

cylindrical part has plural engaging pieces bent inward.

38. The ink bag as claimed in claim 33, wherein
an outer diameter D of said elastic member and an inner
20 diameter D’ of a part to which said elastic member is inserted
forms a ratio D:D’ so as to fall in the range of 1:0.85 -

1:0.92.

39. The ink bag as claimed in claim 33, wherein a

25 thickness t of the said elastic member and a depth H of a part



therein, conprising: 5 at least first and second cases parts of simlar

ext ernal appearance, said fist case part and said second case part formng
a singl e warioni/agesscase when assenbl ed with each ot her ,pcaaipdoaiongise
cartridge case being disassenbled into 10 said first and second case
parts, said ink bag conprising: a flexible bag main body; and a hol ding
menber fixed to said bag main body,-%&rd hol ding nenber conprising an ink
filling opening for filling.,ink to said ba in body, an . nk discharge
port for Ws%i%%ﬁ%s%éciﬁ?m?%ﬁfe %ie%tggg@ﬁﬁ’i“ﬂ %olﬁ%/!‘floanl%dqfan engagi ng
part for holding said ink bag to a cartridge case forned of case half

bodi es, s8Ry dimdgheemsageopPtshi ¥ Tk Bad -being held to an engagenent
hol di ng nmeans provided to said first case part. 20 45. An ink-jet
recordi ng apparatus | oaded with an ink cartridge holding ink therein, said
ink cartridge conprising: at least first and second cases parts of simlar

25 external appear ange, 9 dnki Bhgcase-paiecand sabdmsespnchessen \AD
2004/ 082944 PCT/ JP2004/003431 -77 part formng a single cartridge case

when agsenbl el Mddy1RAGH -RhCEntS A 4h FI AR 16akbRbEGErEAS bR But
di sassenbled into
said ink held inside said bag main body has a diameter d
determined such that a ratio d:D of said diameter d to an
outer diameter D of said elastic member falls in a range of
1:3 - 1:10.
10
41. The ink bag as claimed iﬁ claim 33, wherein a
hollow needle pierced into said elastic member for taking out
said ink held inside said bag main body has a diameter d
determined such that a>ratio d:t of said diameter d to a

15 +thickness t of said elastic member falls in a range of 1:1.5 -

0 1:3.5.

42. The ink bag as claimed in claim 30, wherein
said holding member of said ink bag is held in a state that
20 said ink discharge port is located generally at a center in a
height direction of said cartridge case when said ink bag is

accommodated in said cartridge case.

43. The ink bag as claimed in claim 30, wherein

25 said ink filling opening is sealed by welding in the state in



said first and second case parts, 5 said ink bag conprising: a flexible bag
mai n body; and a hol ding nenber fixed to said bag nmain body, said hol ding
menber cowgriesd/eszo|n ink filling opening for filling inkdmrzeriodsdng main
body, an ink discharge port for discharging said ink inside said bag main
body, and an engaging part for 10 holding said ink bag to a cartridge case
forned of case half bodi es, said hcﬁéhng menber of said ink bag being held

an en%ﬁ? cor Igbg%%nﬁan%lgio egntégngfﬁkflrst case part. 15 46.

An i nk-je Sat'ds "as-clal ed 11 clai m 45, wherein said ink
cartridge is Ioaded froma front side of an apparatus body of said ink-jet
recordi ng appar at us.

44, An ink cartridge accommodating an ink bag
therein, comprising:

5 at least first and second cases parts of similar
external appearance, said fist case part and said second case
part forming a single cartridge case when assembled with each
other,

said single cartridge case being disassembled into
10 said first and second case parts,
said ink bag comprising: a flexible bag main body;
and a holding member fixed to said bag main body, said holding
member comprising an ink filling opening for fillihg ink to
said bag main body, an ink.discharge port for discharging said
15 ink inside said bag ﬁain»body, and an engaging part for
holding said ink bag to a cartridge case formed of case half
bodies,
said holding member of said ink bag being held to
an engagement holding means provided to said first case part.
20
45. An ink-jet recording apparatus loaded with an
ink cartridge holding ink therein,
said ink cartridge comprising:
at least first and second cases parts of similar

25 external appearance, said fist case part and said second case



10

15
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part forming a single cartridde case when assembled with each
other,

sald single cartridge case being disassembled into
sald first and second case parts,

said ink bag comprising: a flexible bag main body;
and a holding member fixed to said bag main body, said holding
member comprising an ink filling opening for filling ink to
said bag main body, an ink discharge port for discharging said
ink inside said bag main body, and an engaging part for
holding said ink bag to a cartridge case formed of case half
bodies,

said holding member of said ink bag being held to

an engagement holding means provided to said first case part.

46. An ink-jet recording apparatus as claimed in
claim 45, wherein said ink cartridge is loaded from a front

side of an apparatus body of said ink-jet recording apparatus.



