;()*+'eSeF( NFFFﬂlemm”ml ~APR 2003 METHOD OF FI LLI NG AN | NK CARTRI DGE
WTH | NK AND A HEREOF This is a continuation application of
PCT/ JP00/ 01846 fi | egho@dx March 27, 2000, fhe contents of which até APR 2m

i ncorporated herein by reference. This patent application also clains
priority based on Japanese Patent Application H11-86360 filed on March 29,
1999, the contents ¥ETEPP cOF aF BLLEYGr pBr AEJCARTRIRCEy WAEHe Al ce.
BACKGROUND OF THE | NVENTI ON TECHNI CAL FI ELD OF THE | NVENTI ON The present

invention relates generally e e iredrpigas@t us of filling an ink
cartridge, which supplies ink to a print head of an ink jet type recording

apparatus for ejecting ink droplets in accordance with a print signal, with
i nk, which ink crigigge dontdeirthiadn gpplukted odno A FET /TR afs4d€iled
recordi ng apparatus. RELATED ART A print head of an ink jet type recording

appar at us grpMagels 2470 280 0l, Nkheakbht 88€st HE QR INK nTY RIS RELeifO
that ink is supplied fromthe ink cartridge to the print head. Cenerally,

ith the i ' t ' f - i Ng: ,
5 porous HOEerFRnr Sqnat e taeRY AeP FEEALERR Died BRaR AU AT APBABN <

e L, o TS0, 2 O 6041901 21181 0603858 .

reci procati ng novement of the carriage, and the ink is supplied therefrom
to the prithe feadatrowfh W hiesaipbisopeerated nperehant he refsragcevhen
ink is filled in the ink cartridge thus designed, it is required that ink
is filled sufficiently at least in the vicinity of the ink supply port

QO herwi se, air which enten%ﬁégﬁggqgﬁr5pt@%@ugﬁvﬁﬁ@1@ﬁr communi cation hol e
of the recor

during the printing operation I ng apparatus may reach the ink
supply port, which may cause a problemthat the air at the ink supply port
woul d bl ock the snmooth flow of ink and certain anount of ink is renmained
wit hi n t h@ERINEI0AG: NIELAU@R iTHE INVEN®IONNnter the print head and cover
nozzl es which may cause the undesirable white dot phenonena in

The present invention relates generally to a method of and
apparatus of filling an ink cartridge, which supplies ink to a
print head of an ink jet type recording apparatus for ejecting
ink droplets in accordance with a print signal, with ink, which
ink cartridge is detachably mounted on a carriage of the recording

apparatus.
RELATED ART

A print head of an ink jet type recording apparatus connects
to an ink cartridge through an ink supply passage, so that ink
is supplied from the ink cartridge to the print head. Generally,
with the ink cartridge mounted on the carriage of the recording
apparatus, a porous member impregnating with ink is accommodated
within a housing of the ink cartridge having an air communication

hole for the sake of preventing ink level from varying due to the
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whi ch' no i nk droplet is ejected through the nozzle as the ink flowis

bl ocked by the air. Those problens woul d deteriorate the print | i gé On
the other hand, the ink cartridge with ink conpletely deplete'1ﬂ§& %
conventionally replaced with a new ink cartridge and the old ink cartridge
has been di sposed. However, it is preferable to reuse the depleted ink
cartridge fmclpmoqa@tp@genwemretsaﬁ/ltm@ resourges. abdekheai iveld Japamsle ed

Pat ent Application No. 9-39262, for exanple, discloses an ink refilling

t echni que ithevd £horth do iczheppesatf hédd nthidugtugh dRrkastuppPTpdt€ af o Bfledd Are
formed in an ink cartridge . However, the air conmunication hole is
general |y deqd gidsiQghave a large fluid resistance in an effort to
suppress evaporatlon of ink housed within the ink cartridge. r 3 For
exanple, the air connunlcation hol e constructed to open to anbi ent air Vi a

a capillary actl%eTtl%r %“E car{lrl @géar'{fa’t‘fﬁarm rtl\éestal t| (e

to fill or refill in the roug comm |on
hole . In addltlon er the.ink fil er.ation |nk

s renmi ned S T ?Héfﬁa LARAL. hﬁg;eséimteﬂeagt S IR
to close the hole, thereby to stop the air intake through the air

comuni cat i%n tRSI eNENEHBRL BIRIE i nREEEFWILFer hRdHghNt Bl STHKC BRI 5H18 heosingo
the print head. This is another problem Furthernore, according to the
convent i on&hricnighr €hiel & i ngdmeotmi cpte ars hdilectliostagi tn‘leJ PAiNG.1inQr 8926RLisonnce
ink is filled through the air comruni cati on hol e which positions opposite
to the i nkofupphkyrpebirdingkapphlkhb@sChagditeorh idhd Hekvistippilty peitt, hahi gl
supply port, which influences the ink supply performance of tﬁe i nk

cartridge, m@@ycgege@pt\bgmeﬁtn&w@ th@ngi +he LRk J.SfHPBh}SPtl? pdee Riduila Beadk

woul d become unstable . Mreover, because the pores 0 he porous nenber
housed in o}

been exhautst?%dgﬁﬁr ough Ctmhéfﬁgfg éhg%leey pol?t anlb%;h??%;}??g le[%%a"i é‘f%
entirel y \Mthgl HO Q?I‘l L nk f;r?r l&%onf ggMIvAHBY g?l THE NVENT' %Thcfa eégvgr

i nventi on Wwas nade I'A V|em10 re90| pro Iens |cu ti es
acconpanyin e co tional ink cartridge fo jet type recording
appar at us. %EéEP&IH§P§ MeYi §a4f/%ob %c?nggstﬁ% ?e§%hFe §9Eh¥£%ﬂ°W8nﬁrbvlde
a met hod of

which no ink droplet is ejected through the nozzle as the ink flow

is blocked by the air. Those problems would deteriorate the print

quality.

On the other hand, the ink cartridge with ink completely
depleted has been conventionally replaced with a new ink cartridge
and the old ink cartridge has been disposed. However, it is
preferable to reuse the depleted ink cartridge for the purpose
of preserving resources. Unexamined Japanese Patent Application
No. 9-39262, for example, discloses an ink refilling technique
in which ink is press-filling through an air communication hole
formed in an ink cartridge. However, the air communication hole
isgenerally designed to have a large fluid resistance in aneffort

to suppress evaporation of ink housed within the ink cartridge.



4 1 d~ APR 20D3 filling ink in an ink cartridge capable of sufficiently
filling ink at a short time with a high filling condition particularly in
the vicinity of the ink supply port. Another object of the pr¢despr 2
invention is to provide an apparatus of filing ink in the ink cartridge
suitable for performng the nmethod of the present invention. According to
t he presentFamweesnipdre, ithle iasof iclomethninaai onkoder condggeurdd ¢ a dpeusitiag
comuni cating with anbient air through an air comunicating hole, a porous
nmenber i MP@@IRHNG W &1 & BK ca@l 1113k 8 WRRIIB RO Therafdre ,Vakye sdeiqus red
including a valve body always urged by a spring and a val've seat abutting

agai nst the valy ‘éﬁe t?c%‘i%tﬁi{}&l}} rh[kor&% éirﬁé%oe % lhoi-'éti‘ﬂ of nkhen ?Ke ink

cartridge throu the 1n ort e |nk supp y port o the
cartridge is [ ectlon tu e, val v p
by the' ik CEREte: EERETR i P Lh T SRE S IPd Spas SR AR MR BAPEEFT: he
ink is injected by the ink injection tube through the ink supply port, so
that ink i §henppkghatl £4neo¥ Heebbk bira RpAFAT VR dmk svrp@é\m@uwylamed in
deconpressed. Accordingly, according to the present invention, it is

real i zed t Bae aik commubps caurfifirchehe mayf hé Ided eglt oat slm@rmlidéfm;ﬁﬂh:cachbgh
filling condition particularly in the vicinity of the ink supply port.

BRI EF DESCRhETholeQF t hdr eBRAWINGS op frhe ai ARRIZ008 thithudhisha air
cross-sectional view showing an ink cartridge nounted on a carriage of a

recordi ng appalaidacienhbLe 4 tpr8E6ek ihﬂé’@[l%p@? t Srabghitaabliek Eulgplﬁ
shows an ink filling apparatus according to a first enbodi ment of th

present i ngpti 8 Hb0Brin3ARA4 3BrALE YLeunoshaw Bydphenprocess of

mounting the ink cartridge onto the In 1 ng appar at us;

Furthermore, according to the conventional ink refilling
technique as disclosed in JPA No. 9-39262, since ink is filled
through the air communication hole which positions opposite to
the ink supply port, ink filling condition in the vicinity of the
ink supply port, which influences the ink supply performance of
the ink cartridge, may not be high enough, and the ink supply to
the print head would become unstable. Moreover, because the pores
of the porous member housed in the depleted ink cartridge hold
air instead of ink as ink has been exhausted through the ink supply

port, it isdifficult tofill inkentirelywithinthe ink cartridge.
SUMMARY OF THE INVENTION

The present invention was made in view of the foregoing
problems and difficulties accompanying the conventional ink
cartridge for an ink jet type recording apparatus. Accordingly,

it is an object of the present invention to provide a method of



Fig. 4 is a sectional view show ng another exanple of an ink supply port to
which the ink filling technique of the present invention is applicable;

Fig. 5 shows an ink filling apparatus accbrding to a second enbaprneod of
the present invention; Figs. 6A and 6B are views showing filling process of
the ink filling apparatus shown in Fig. 5; Fig. 7 is a perspective view
showi ng ongiexampl enkf iA £0!i0k e ity <L aababdgeofFsgs£i8Aeandy8Bial éng
perspective views showing a front and a rear structures, respectively, of a

menory devijgge att chﬁgrr:otwg w&cgrﬁ{%ﬁg@lfb%@ tOndi iod: phtoicR1hs1¢

sectional view show ng the |nk cartridge shown 1h Fig. 7 1na condition

where the iLnk_cartridge,.is ted on_ ar cordl {us APR
2003 Fig. 10 Foeavachiney et PR SrBurigbEx PRk tr: TRRREAL D papipte "ot et ng
to a third enbodi nent of the present in a condition during the ink vacuum
operati on; PéﬁﬂePFglniﬁnFEO%J§tﬁ€d&¥?ﬁl@?éwl&PHﬂﬁ?quﬁkoflf%lh@géﬁﬁﬁﬁétﬁg
shown in Fig. 10 in a condition during the ink filling operation.

DESCRI PTI ChRorea+Er PREF ERRED IEVBARN VENTS reing (tde awbdadredt shefpréegent
present invention will be described in detail with reference to

acconpanyi bgvednawbngs. Fig. 1 is a cross-sectional view showi ng an ink
cartridge nounted on a carriage of a recording apparatus to which the
present invention is applicable. As shown in Fig. 1, an ink cartridge 1 is
provi ded wi th anatssrehaghes the ProoEAYSi MBIME oA iHRPLEONBL 1 &g M &R irK
and housed in the ink chanber 2 , an ink supply port 3 formed on one wall
and communi£at +H8g Wﬂéln.tzﬁ&h'ﬁ'%éa Bhaméin i 23¢ 13y ﬁifh%{ﬂﬂéﬂ&éﬁk%ﬁm&l la

formed on an uppefr wal en the 1nk cartridge’i s nDunte on a

predet er m %ﬁo%{nﬁgglggtgn 6155 @9% %o%ﬁu%’f}.ké}&& R (#%g%gogeﬁtﬁeﬂi{ ed,

an ink sup nee comu |ca prlnt I nt
engagenent IabI so -t ha |nk |n the
i nk charmbet™ %{tsﬁ%?p £ F‘ at e evﬁggﬁe c:)i ﬁevrﬁ}eve 58
to the present  enbodi nent, is Iled to Ehe pri nt head 6.

urged by a spring and a v ve seat abutting against the valve body,

and ink is filled in the housing of the ink cartridge through the

ink supply port.

When the ink supply port of the ink cartridge is mounted
on an ink injection tube, the valve body is pushed up by the ink
injection tube to release the ink supply passage. Thereafter the
ink is injected by the ink injection tube through the ink supply
port, so that ink is impregnated in the porous member which is

previously decompressed.

Accordingly, according to the present invention, it is
realized that ink can be sufficiently filled at a short time with
a high filling condition particularly in the vicinity of the ink

supply port.

BRIEF DESCRIPTION OF THE DRAWINGS



~ 1 *0- APR 20D3 A packing 10 fitted in the ink supply port 3 is provided
with a cylindrical through hole forned in the center thereof which is

| i qui d-seal ably engageable with the ink ssipply needl e 5. The1gagﬁ%q@310 is
formed at the ink chanber 2 side thereof a valve seat 10a which'i ?osed
by a val ve body 11 described later. The valve seat 10a is expanded to open
by inserting thedigk supply Nesdl &sext forry] iy Glowitly M HARUELRY rABARET
12 havi ng an opening 12a communicating wth the ink chanber 2 is fitte
over the p [ : Y b 11 4. ' ithin. '

nt 1 oduci nECHENSS 12 A SRERE Srs Rt b ePPRREC DLk E i b sgne
spring 13, ;so that the val ve b?gy 11 is slidable in an axial direction of
the ink i ntPEEREIRG EnEEPIEEaAGii | ter 14 is secured at an upper edge of
the ink supply port 3 in such a manner that the filter 14 contacts the
porous nmenber 2a housed in the ink cartridge 1. Fig. 2 shows an ink filling
appar at us accor dFa§-t9 Shaws sn dplsofi AbARIAPRHER P RGAC G tGDR. £ ABSE nk
reservoir tank 20 is provided at an upper part thereof with a base 20a on
whi ch the emkodamenitdgé thies pneseindgd iatvesntpragdet er m ned position. An ink
filling pipe 21 penetrates the ink reservoir tank 20. The ink filling pipe
21 has an upper part which is |iquid-seal ably engageable with the ink
supply port 3 of Fige.i Bk £mdtIB dge lriawd shoadexs phetpwbtebscofmibiunes ©s
with ink Kcontained in the ink reservoir tank 20. As shown in Fig. 2, a
tip end of th8eihRKchirkhiBgePioP® o2 Hes imdoe:riqqildgmﬁémaﬂi% supply needle 5
communi cating with i 8 ~~ 4 APR 2~ the print head of the recording
apparatus. An ink flow outlet 2la is formed in the tip end of the ink
filling pipe 21 thgough; which,. i i i, | j i &¢tank
20 to the ink ca???fdgel%béT%%¢£$?§%%fY%%&I%ﬁ&ﬁ{ﬁéﬂéﬁﬁﬁﬁ€%ké??ﬁé?%géﬁfﬁg 21
is so adju t et d.,of . the {nk.fj]]l] i t ve
body 11 suﬁﬂ?%& %/ysaé:ﬁa!fgt@plf?}g%ht gnl\;a v{eﬂsllé%{l%f%!e{ﬁﬁﬁogﬁgﬁle eéle%{t

cartridge %nbgng?ggtgg ggpiggag§g? 20a for filling

Fig. 5 shows an ink filling apparatus according to a second

embodiment of the present invention;

Figs. 6A and 6B are views showing filling process of the

ink filling apparatus shown in Fig. 5;

Fig. 7 is a perspective view showing one example of a color

type ink cartridge;

Figs. 8A and 8B are perspective views showing a front and
a rear structures, respectively, of a memory device attached to

the ink cartridge shown in Fig. 7;

Fig. 9 is a sectional view showing the ink cartridge shown
in Fig. 7 in a condition where the ink cartridge is mounted on

a recording apparatus;



ink K The ink filling apparatus according to the invention is al so
provided with a vacuum section 22 over the ink cartridge 1 for , generating
fegative pressure in the ink cartridge 1 Fhrough the ai rcommuni ab?&émWole
la formed in upperwall of the ink cartridge 1. The vacuum section 22 is
supported by a stand 23 extending upward from a position which does not
obstruct the nounFiag lof ishe siohlemedicr v Hige showinsaghink faAdéndtaRparieus
vacuum section 22 is slidable in a vertical direction, i . a . , along an
arrow A shoancondkng.ta tRied/amibodisect odrtidPpraskentes: atoadiendnder oo a
vacuum pi pe 24 having a connecting port 24a which is resiliently abuts

agai nst thecpér i ARMAHBLGA RS AAQli®nl;2a0d the ink cartridge 1 while keeping
airtight and the other end of the vacuum section 22 connects to a vacuum
punp not shown. The operation of the ink filling apparatus according to the

t enbodi . Sh ' i W | SGS i ! '
N th reforence tof ot shandoaie il DS AR o e T e BRI
howi th : f ii t he.pnk trid 1t ink fillin
appar afus. TRERT G FRA BT PUGERa F SRt HeE ans neRcht 1140 P TR
recordi ng apparatus, the valve body 11 is pushed up by the tip end of the

ink supply needle 5 as _shown in Fig. 1 to thereq%%felease the ink supply
passage and al | ow i nk BEPSHE TN Franith ERERERR BRCREMENES | ik cartridge

1 to the print head 6 at an anount required for ejecting ink droplets from
the nozzles. Wien the ink_in the ink cartridge 1 is depleted, the ink
cartridge 1 i s deteefREredoprbrdinarEfagé BhgnBrABERtedYRIERST M1 PS8 ng
apparatus shown in Fig. 2. Wiile the depleted ink cartridge 1 is nounted on
the base 20Resdribedi nk dethihgwapparafesenchetpnkResopplpydoct a3 awsndsr.st
accurately positioned with respect to the ink filling pipe 21 as shown in
Fig. 3A and, thereafter, the ink cartridge 1 is nounted on the base 20a of
the ink reservoi rFiank 2@ ascsheensentkpgal3Bigw shrawinden iipke e réfr idge
ink filling pipe 21 pushes the valve body 11 up against the elastic force
of the springuritled barebyrieagel €faerdderditkg appaky tRassageichhtie pkeent

vacuum section is driven to nove down while positioning the tip end of the

vacuum pi pe rdfer¥ {dh resnest110ah e, As shown in Fig. 1, an ink cartridge
1l is provided with an ink chamber 2, a porous member 2a impregnating
with ink and housed in the ink chamber 2, an ink supply port 3
formed on one wall and communicating with the ink chamber 2, and
an air communicating hole la formed on an upper wall. When the
ink cartridge is mounted on a predetermined position of a carriage
4 to which a print head 6 is secured, an ink supply needle 5
communicating with the print head 6 comes into engagement
liquid-sealably with the ink supply port 3, so that ink in the
ink chamber 2, that is, ink impregnated in the porous member 2a

according to the present embodiment, is supplied to the print head

6.



air communi cating hole la of the ink cartridge 1, and a connecting port 24a
pf the vacuum pi pe 24 cones into engagenent |iquid-sealably wth the air
communi cating hole la of the ink cartridge 1. Under this condgij ppp.ossshen a
vacuum punp (not shown) is activated, a r 10 "1 ~. APR 200 negative
pressure is generated in the ink chanber 2 and, accordingly, air held in
the porous nenbrrpaakifgexbafistedat bhotigh ihle @uppTenpamnt Catisgpbhovedéa of
the ink cartridge 1. Thus, when the negative pressure beconmes hi gh enough

to exce_edwmg aﬂ&%ﬁ%@??‘.@aﬁr\:l‘{%@éh h_%‘i%' f&{rmécﬁ‘%d E‘KeQ;%_frItrézdgﬁe%equmié‘r? i nk
reservoir tank 20, ink Kcontained in the ink reservoir tank 20 cones to

flow into; ] C i I 1 i OkOu nber
2a by nea%l%q%d%_%%ﬁ?gff%%%ggho u’?ﬁ?%%%@%@%&fﬁ%@%r?hgﬁ e ink
filling operation, when_predetermined ink is filledin the ink_cartridge 1,
the vacudBFGRHRS! L0 GLaCE SPARECT R o eATY Tt At c T SoE i clire.
the ink cartridge 1 is detached fromthe ink filling pipe 21. In this
oper at i onSe2hé QaaMid chodly alosenky Rrivdl ¥ Ramnt lagasasibedel 3eve B 10a

because of the elastic force of the spring 13 as showmn in Fig . 3A
Ther ef or eval e sekt sLppl is porpargied wd exgeeh by timserd vy oy ik angbplnk i s

prevented from |l eaking out of the ink supply port 3 after the filling
operati omeddlle 94.is a sectional view showi ng another exanple of an ink
supply port to which the ink filling technique of the present invention is

applicable . As shown in Fig . 4, one wall of the opening of the ink

supply port 3 g dyherddik chankgr idtgbdeciisgf AEMBErWM 3 hay Shain Dpdracry 12b
whi ch enl arges toward the ink chanber 2. According to the present

enbodi meng I L i bk ! d
t he por Otr}szarrgﬁjg@gﬁ ét:atll:1 rn g’%ﬁ&“ﬂeﬂ{ C%Q%EQZ%%ép&tﬁh%t%ng i%%?g%ectkcliz i nk

can be fiJlled,up to far fr the.ink suppl.y .o 3 ile akLr _space at the
openi ng 14 oF%éﬁ‘fa \(J%%ngqq? 1s Slsposegvpl%ln Lhe 1n%1ntroc'luc1§gmen%er
12 and always urged against the valve seat 10a by a spring 13,
so that the valve body 11 is slidable in an axial direction of
the ink introducing member 12. A filter 14 is secured at an upper

edge of the ink supply port 3 in such a manner that the filter

14 contacts the porous member 2a housed in the ink cartridge 1.

Fig. 2 shows an ink filling apparatus according to a first
embodiment of the present invention. An ink reservoir tank 20
is provided at an upper part thereof with a base 20a on which the
ink cartridge 1 is mounted at a predetermined position. An ink
filling pipe 21 penetrates the ink reservoir tank 20. The ink
filling pipe 21 has an upper part which is liquid-sealably
engageable with the ink supply port 3 of the ink cartridge 1 and
a lower part which communicates with ink K contained in the ink

" reservoir tank 20. As shown in Fig. 2, atip end of the ink £illing

pipe 21 is tapered like the ink supply needle 5 communicating with



trapped by the filter 14 are pushed out far into the ink chanmber 2.
A}t hough the enbodi nents descri bed above refer to the ink cartridge nounted
on the carriage of the recording apparatud, the present inventijpppRrs200Pt
limted thereto or thereby. For exanple, the invention nay be applied to an
ink cartridge for use in another type of recording apparatus in which the
ink cartri dge pyif@t h¥adnbed toR FeCdidiage apphratRis.nt AReagdkwWhlbe bhielkpk
cartridge is nmounted on a desired fixed part of the printing apparatus and
i nk contaipgd ig FB?méBkiﬁaEﬁé'Qﬁ;? erd %prlHeeanﬁftiIﬁiBb' E&Pgeéﬁi EH{»BH%H a
flexible ink supply tube. In such arrangenent, the sane~péerfornmance an
function can.be realijzed as,th nbodi.nment s _descr.ibed. above., \Further, .i
the above. A6 Aok K P it i SRS T SRk PObePlorP FBRic5B
while vacuumng air in the ink cartridge 1 through air copmunicating hole
la However C33RétRGR Procels P§°é§SFFESbi%HEEhmﬁgcﬁh%i+n¥nf%%%lPﬂth%?t??dge
1 is exhausted out through ink supply port 3 up to a predeterm ned | ow
pressure | égefoagrdivstedttiaeptharin lend fe thek iokr €L ldduglpipecdhnesked
to the ink reservoir tank 20 for filling ink at a second, subsequent step.
In this caske valvs poéf e Bl filmterdtlsy alaparauaifroat theg haleel aeas 10a
previously seal ed by, for exanple, fuse-bonding a peelable film an
exhaust i ngwﬁéﬁetﬁ_@nﬂel@ff&élﬁcﬁpd?e VAGHIfcRiHFRd Sni BREIbeHel D8 the 11K Swppl y
port 3 while keeping airtight to thereby push r 12 14 APR 2003 up the
val ve bony; 1}, xdeconpressing the interior of the ink cartridge 1, and the
exhausting pipe is renoved when the negative pressure in the ink cartridge
1 reaches a predetermned | ow | evel. When the exhausting pipe is renoved,
the ink supply p 3. 8. v e el
force of the spr?ﬁ% l%éé ?%)f?rg%lﬁ%ﬁari%’gﬁ %%/:v(g;g)?ggg%r%olgg%g‘l I orinésionrgikgzé]t%oe
ink cartridge 1. Thereafter, the ink cartridge 1 i,s moynted on. the
111 ng. apBar St aedamt i TAREMT| FRREEaR it A i R i FAF A LIS He T
reservoir tank 20 is inserted into the ink supply port 3 so that ink is
forced to FEBSFRRLBILPRIFREEE eI N HhecaPKr FRHET 18RI hg-xPudHe the
pressure difference between the interior of the ink cartridge 1 and that of
t he ink rexk¥ gommunagrtiog halle 13 fohuedfinan weper wal R fi tike sakiceirdgd doe
According to the present arrangenent , because nmerely the ink supply port 3
perforns bbth Ts ar@iun addteiorp@2 iandugpcartadiiby @l ettapar 2,3 el einaking
filling apparatus can be nmade sinple in structure and small in size.

upward from a position which does not obstruct the mounting of

the ink cartridge 1, in such a manner that the vacuum section 22
is slidable in a vertical direction, i.e., along an arrow A shown
in Fig. 2. The vacuum section 22 includes at an end thereof a
vacuum pipe 24 having a connecting port 24a which is resiliently
abuts against the air communicating hole la of the ink cartridge
1 while keeping airtight and the other end of the vacuum section

22 connects to a vacuum pump not shown.

The operation of the ink £illing apparatus according to the
present embodiment shown in Figs. 1 and 2 will be described

hereinbelow with reference to Figs. 3A and 3B. Figs. 3A and 3B



Fig. 5 shows an ink filling apparatus according to a second enbodi nent of
the present invention. As illustrated in Fig. 5, the ink filling apparatus
is provided with a sealipg menber 30 whi &h functions to seal tHes APR 2003
communi cating hole la of the ink cartridge 1 and an ink f i 11 ing pipe 21
whi ch engages liquid sealably with the ink supply port 3 of the ink
cartridge dreA s@becitowdny enangebtags def ineindIich theuphrdcs ot Al dowesnemnd
of the ink filling pipe 21) an ink comunicating pipe 32 which opens to ink

K containeghgnigpefgmgiﬁﬁsgﬁﬁgggthgnk 20, and a negative pressure applying
r 13 ~9 4 APR 2D~ pipe 31 cohnecting to a vacuum punp (not shown) which
generates negative pressure. In this enbodinent, a three-way valve is

enpl oyed as one of ect i vel qﬁﬂngp i e . cpr di ng
to the second err‘@g |rrelﬁ ,l%re];ﬁalg%dleﬁéetlgdy&‘fn car a}%e éi(%lI\r?'rlsnitJmnfged‘Pocgfthe
ink filling apparatus, the valve bo 11 js pushed u~ by ink i 11 i

i e 21 anehs CHOVErA A9 FHRRTERYSF | & He Araite HERY o bt Rudsdudn dp i
passage as shown in Figs . 2 and 3. Subsequently, the ink filling pipe 21

i s comuni bR @ndictth thRel R gRPRLEY gieadif © AFpERPHE PrpBidl bytd kg
the three-way valve 33, so that negative pressure is generated in the ink
chanber 2 teolexdmuste dink sSuppliyhpasskgehanteal 2ownihnk riom the ipde clmerber
2a housed therein. At a time when the ink chanber 2 is suf f iciently

deconpr essed;o tileow ae-ofhealivk Idritsiehes at ed ttheswirticit tHaad Gnrectanon
of the ink filling pipe 21 to the ink comunicating pipe 32, the ink K

conmes to farﬁwﬂmt@ec%mé@ K &R t Zn@Ndnk h@rbpke€ar ELbAJC heS nbizlzhed W th
i nk. According to the second enbodi nent of the present invention, since air
in the ink cartridge 1 is exhausted through ink supply port 3, air

particularly in i \id '1intkg i%]f £hide § K 3URRIAgRONt 13 GaP1RE M T drAwRTOT &

assuredly and then ink can be filled particularly in thevicinityof the ink

SUP Y PONia RIS, S Sk S EAEARLA0TANE L0hR B SR K

prevented il SRl AR ol LOIAO LI B NERNG enetdept o oBPTR0
cartridge 1 is mounted on the base 20a of the ink filling apparatus,
the ink supply port 3 is first accurately positioned with respect
to the ink filling pipe 21 as shown in Fig. 3A and, thereafter,
the ink cartridge 1 is mounted on the base 20a of the ink reservoir
tank 20 as shown in Fig. 3B so that the tip end of the ink f£illing
pipe 21 pushes the valve body 11 up against the elastic force of

the spring 13 thereby to release the ink supply passage.

Then, the vacuum section is driven to move down while
positioning the tip end of the vacuum pipe 24 with respect to the
air communicating hole la of the ink cartridge 1, and a connecting
port 24aof the vacuumpipe 24 comes into engagement liquid-sealably
with the air communicating hole la of the ink cartridge 1. Under

this condition, when a vacuum pump (not shown) is activated, a



i ndegendently fromink injection process. Onng to the process of the
present invention, sufficiently strong negative pressure can be applied to
t‘ne ink chanber 2 while t aki ng enough tigg to acconplish it,,and air. held
in the porous nenber 2a can be assuredly renoved out. The sa ﬂﬁﬁﬂa mance
as the second enbodi ment can readily be realized also in the first

enbodi nent , showe, Ly Fl, 2. TEL %h%ﬁ%e%rmtﬁ%ggﬁe%&%xva' ¥ Qe Lbealhgel e

of the ink i'ng “pi pe ore-nmen TR\
case where lnk is filled immedi ately after the
deconpr ess@yr Bewever, tgﬁePBSPHESWﬁEHﬁQ’ZfaIﬁh %ﬁéyﬂgﬁmgﬂ%jt%%t%ﬂrto

the hydrophilic treatment or ink-philic treatnment before the ink filling
process. |eomhuBigasénghbodecdmprdssihen ipkocesd miwgoe onilhued ahiemikhean
be filled in the porous nmenber 2a owing to the capillary action generated
by the pormegatenbepr@asuteebécoashhhgdrephiughcté reatesdtticand beferatcezed
by i npregnating porous nenber 2a with water, polyhydric al cohol such as

ethyl ene glyaRltedr 1gh¥aepEncige irdls cagueadgeso! tdmthesihkagdastveliridgnk
aqueous solution, or their conposite solution and, thereafter, the porous

menber 2a 36, dehy dt Ak 2 ﬂﬁée]@ idrdgd. uﬁ@%@ﬂf\%ﬂr émpﬁ%’cﬁné@@@rﬂ%for

the ink cartridge after t atter |s depleted may be f 11 led with 1 nk

o1 10 1,150 9 IRAML Mok oL edBebny 55 SOBREPMUEIA RS

deconpreSS|on process SEE&T:

Assum n i.nk |s till renalne in th orous menbe after the
Corati 1Y e By Vsend B Ehe F?Pnlgl PureReiph ob O Rartus MamRsent

by, for exanple, dlpplng t he porous menber 2a into water so that ink
cartrldge5%%V|ng nore stable characteristics can be manufactured. Further,
it is preferable that ink contained in the ink reservoir tank 20 is
previously degassed by applying ink to air/water separating unit
constructed by H8TioW fiherimerddiaioopeaatdan nyhern soleded exmdinesd indf | on
TM thereby to renove gas dissolved in ink, so that the seepage perfornmance
of ink w tis fedject ihothheirploramﬂ:rﬁeigxen,zaheawadmuﬁnmmmdch dedac ttive tipdr ous
menmber 2a can readily inpregnate ink entirely and uniformy. Furthernore,
in the enmedcrept gefesatibgdtABOVEgat INe igkessure, the ink cartridge 1 is

detached from the ink filling pipe 21. In this operation, the

valve body 11 comes into abutment against the valve seat 10a because

of theelastic forceof thespringl3asshowninFig. 3A. Therefore,

the ink supply port 3 is closed by the valve body 11 and ink is

prevented fromleakingout of the ink supplyport 3 after the filling

operation.

Fig. 4 is a sectional view showing another example of an
ink supply port to which the ink filling technique of the present
inventionisapplicable. AsshowninFig. 4, onewall of the opening
of the ink supply port 3 at the ink chamber 2 side is formed with
a slant surface 12b which enlarges toward the ink chamber 2.
According to the present embodiment, because ink injected into

the ink supply port 3 flows toward the porous member 2a through



injeéted by using the | ow pressure within the ink cartridge or capillary
action by the porous nenber 2a. However, it is also applicable that
degassed ink is conpressed and supplied ifo the ink cartridge1 h éﬁl t he
i nk supply port by using a conpression punp. The sane or nore |%ﬁé % i nk
filling performance can be realized by this arrangenent. By the way, when
ink is injegiedluiftersyeeaynedsi Ankocatobpr 53l ed aonth tfmn, £ ek gleadiss
inthe vicinity of the air conmunicating hole Ia and nay expel out of the
ai r ComuNigGad)! t€ 3l aplimeedi at sh¥chehor ene WP AN 2 & ik f Huln@ s
operation.S%%¥i§gfh%lppR 2003 Therefore, at Iegg?éai ?he | ater stage of the
ink fillin r | ef er Inpect t i

comuni cat %r% ‘1%5%2%%@%‘% Fﬁ%tggrigo%éu%a eldngﬁﬁo?grl %E%%équle}ﬁlcég "%392 *a
cover or the like immediately before the conpletion of the ink filling
process, s@'that air pressure within the interior space is increased. In
addition, for the purpose of inj ecting ink in the vicinity of ink supply
port while air is _conpletely exhausted, the ink flow rate at the beginning
of the ink fillifAdEHoyEEsshesesbpdigeBEshighcribed SRt &eigy /4R FPawBK
the ink flowrate is high, air bubble 15 sticking in the filter 14 is

fl ushed i ntertheé dger vosnhedisr the chreriage o the oardrdind eprasradhidntha
Fig. 6A. At the sane tinme, because the ink flowrate is high, the flow of

i nk i nj ect prgsientoiihent idn dsanded iditkdaiighrdtheordhextgipl y [Faod elample,
projecting out fromthe bottomwall of the ink cartridge is bent in the
hori zont al tHerfské ot &h niaiydbe %pﬁi@mt@rhraiﬁﬁwmmﬁdé\ fbkendé gw gnberayse
of the large flow resistance of the porous nenber 2a at the port ion j ust

above the ¢ e%‘f&F@é’oP&IﬁggPpaIﬁeﬂsii@&ﬂﬁi’él’i‘éh@ri‘?lmﬁé'&eia 1SYRR MoRRE LA 3

to flow to e lower part of the ink supply port 3 so that ink can enter an

space 16 defi Ve r Rher 23 ;N epl i

cartridge §£ {Ie%%c%la e_ﬁgsgfgt_ ere | gagucﬂggga%ge f@%?g%rﬁ’?bjﬁ g% %ﬁo%us

Tenber 20 ohakaan B8 AL L0. LR Ae, 50350 ] 06RLEEa 0 L% ShIddn s 08
inthe inkcartridge is supplied tothe print head througha flexible

ink supply tube. In such arrangement, the same performance and

function can be realized as the embodiments described above.

Further, in the above embodiments, ink K is sucked up from

the ink reservoir tank 20 while vacuuming air in the ink cartridge

1 through air communicating hole la. However, another process
is applicable in whiéh air in the ink cartridge 1 is exhausted
out through ink supply port 3 up to a predetermined low pressure
level at a first step, and then the ink cartridge 1 is connected to the ink
reservoir tank 20 for filling ink at a second, subsequent step.
In this case, it is preferable that the air communicating hole
la is previously sealed by, for example, fuse-bonding a peelable

* film, an exhausting pipe connecting to a vacuum pump is inserted

into the ink supply port 3 while keeping airtight to thereby push



Durirdg the ink filling process, at a stage when a predetermn ned anount of
ink, for exanple, a half of the capacity of the ink cartridge, is filled in
the ink cartridge 1, the ink flow rate igs2changed to reduce dfmp‘!ﬁzﬁns?’ for
exanple, a half of the first flowrate, i . a . , 5g/mn. Af ter changing
the ink f lowrate, ink is gradually filled in the porous nenber 2a, and
the air b o3 B mggggﬁ?yg . LG Rl t; i gagggy
port 3 isq%géﬁf§%2ﬂ§£§%yg§’an I'n \Mﬁ%lﬁ%&%gspﬁgglg%%¥%gﬁ?ﬁ%%éigﬁ as
shown in Fg.. 6B, ,and finally exhausted out through_ {he air_ communicating
ol 6 | o A AR FhG SxbaiRtoherRbt e Ferrey BRSReshd e e R
bubbl es is sticking or held by the porous nenber 2a,in _the vicinity of the
i nk suppl yipdhie 3k g taiidasuBbreaches aiRESFCTPANEAKIPY 1oket s  fMiiany
degassed. Thus, lack of ink during the printing operation can be prevented.
On t he ot Here asrfthustfimpaeiEx des senevadouhhei hkki supplgrpdonal | is fsddled i n
the ink cartridge up to exceeding the desired anbunt and, subsequently, the
extra anowyt tHe ividve sabker ahuk exdhalst ed fstom tieerdenlofSupE wprantg 3,3 a
part of ink dissolving air bubbles in the vicinity of the ink supply port 3
can be remy e ifdtmd hed NkGUPPEYBAFE Sond Dt Dbs LrasEde fitid Nefk dafrtridge
full ydegassed ink is injected in the ink cartridge excessively first, and
then the extr ' ' t u 1N t (R

part of i mK WhreE S et B e P e Sunel et Prgehe D% Bing

di ssol ve air_ bubbl es remained in the vicini of the.ink.suppl [~~~
APR 2006 FERAEFEURASH, TRQFGS Mo g saredti SRR PREABSNE W o ol
free of gas or air bubbles can be manufactured. Mreover, in another

ar r angemefie SRSt ape Oof Si kSTt et HHLC (FO% dBKcBHPPAY i BAT B3 FIQYMERE or
dye conponent is injected at the beginning of the ink injection process,
and then dnedéndarged ¢ ifdlewwiingle khe BRgerdencedt the drkoragitaieae ér
dye conponent is injected at the next step. Hy this arrangenent, at the
first stepwirgtbi the prkssave my ifferdrme detpesentheohneariarioh the ihivi ng
a easy inpregnating performance can be readily inpregnated within a region
of the porcausrirdeen aad chsxt BE ohenimg sdéhecink sulp@y. park 3 st ahtibe

m ddl e | evel thereof where the ink inpregnating performance

i srel ativeljyhewatt PEEEGIKVWE AG-i JdWIS, Accordingtothepresent arrangement,
because merely the ink supply port 3 performs both as an air outlet
port and as an ink inlet port, the ink f£illing apparatus can be

made simple in structure and small in size.

Fig. S shows an ink filling apparatus according to a second
embodiment of the present invention. As illustrated in Fig. 5,
the ink filling apparatus is provided with a sealing member 30
which functions to seal the air communicating hole la of the ink
cartridgelandanink fillingpipe 21 whichengages liquid sealably
with the ink supply port 3 of the ink cartridge 1. A selectively
connecting device 33 is coupled to a lower end of the ink filling

_ pipe 21, an ink communicating pipe 32 which opens to ink K contained

in the ink reservoir tank 20, and a negative pressure applying



the porous nmenber 2a is wetted by the solvent of the f first type of ink
and turns out to be readily inpregnating ink. Thereafter, the second type
of ink having high conponent concentratiign is injected in pk Mﬁ?&@e
first type of ink. This arrangenent is advantageous in that |Ink can be
filled in the ink cartridge while sufficiently elimnating the air bubbles
remai ned i3 phg)PEEAHS -PBABEE 028 vAGRRE Huddh @ I8 HYWmANGBTRM gBBBLLeagd
above, when'the ink filling process is conpleted, the second ink having
hi gh conp .concentration cupi.es | regi . s; renber
20" n't e oRRr ey B i EUSBS STER R b A PRI
| ow conponent concentrati on occupi_es the upper regi on of the porqus nber
2. FowevEMPLAYERNGS L1 AR D Eat PErSaIRE t e Lt ha ey Las B2000
thus filled with ink is shipped fromthe factory until it reaches a user,
the fornerly segarateq two different types of ink are m xed_up_together
because of the PrgP¥ddNSf G @ﬁepﬁm%f;@,m%n@m fhen chriéeint ¢ aed ohnbf
ink suitable for printing can be acconplished. By the way, sonme recent ink
cartri dgesaateipgevilded mbuhtadnenotlhedenkcEiwhing sppaestiuber tha dalwe
prescribing printing conditions for the sake of reflecting a cartridge
i nf ormat i badguch ias paHetkugUisytirky £id 1iwaupapeus i Ntartthir@émcard & romdehe
nunber, and a change of printing condition caused by the inprovenent of ink
itself. Figivé dSa@ 100N 6RO 1 &8s EW SARWUKD BNBa@%alR! &s Bhdwie QhoFi &y pe
ink cartridge of this type , Figs . 8A and 8B are perspect ive views
show ng a,f t- an rMC e r tivel i

2 éx{?ﬁ 3 %Lﬁaéet%;f}{edé.ilw els in&?%:@?%{h’g E#Ei gi gs'@émrwnﬁc‘?é(&&&

attached to e i nk car e ‘shown in a is a sectlona

vi ew show ng, t ink cartridge shown in,Fi.g. 7..n cqondi tion where .t he ink
cartr dgenten Bin: BEoBRye) BEEFaTRS aBRAvAnEs PURE HOHY [P Har T S nk
cartridge 40 is provided with a single, unitar housiqg 41 the interior of
whi ch is BRY¥eReYaynfdl e 6|3uréPittf}ﬂfoPeBﬁ%lé’ﬁaﬁﬁé%Prﬁoﬁf SeRFFAE S e Rk
chanbers 42a, 42b, 42c, 42d and 42e for different colors in this
enbodi menink phamre s pploy epdpusslais feendthondachagbahe prAR Erarbers 42a
to 42e, and a nenory device 44 is attached on an outer surface of a side of
t he i nk caoroudgeedferf gra sowsiedgthheedat a Aelattiime wbenhtheainkidgenber
i nformati on nenti oned above. The nmenory device 44 , as best shown in Figs .
8A and SR ilssspf H¢ tledt Wy ide contiredididd bohe & Meaivwhevativea®es sbpdxateil on
an
to switch the connection of the ink filling pipe 21 to the ink
communicating pipe 32, the ink K comes to flow into the ink chamber

2 and the ink cartridge is filled with ink.

According to the second embodiment of the present invention,
since air in the ink cartridge 1 is exhausted through ink supply
port 3, air particularly in the vicinity of the ink supply port
3 can be withdrawn more assuredly and then ink can be filled
particularlyinthevicinityof theinksupplyport 3 moreassuredly.
This is advantageous for a high quality ink cartridge in that the
undesirable air flow to the print head 6 can be prevented while

supplying only ink to the print head 6.



r20-~4 ApR 2003 outer surface of the circuit board 45 and a

sem conduct or storage el enent 48 electrically connecting to the el ectrodes
47. The electrodes 47 are arranged to caqatact with external;ﬁquﬁF§m3
termnals 46 of the ink jet type recordi ng apparatus. \Wen the K
cartridge 40 thus designed is nounted on a predeterm ned position of a
carriage 4 of t e di, in Fg..:9, trodes 47
of the nmenory d2®F%é%%2 8ggéﬁﬁ£?%§%#§é%§ﬁéﬂﬁm%?%h %%% %%n?%@%gghgaforned on
the carriage 4 so that data stored.in the sem conductor storage el enent 48
s read oGPISPEPRENC FPTSAEK LRI BFEIAE PERTTER ng AP &AUS NeaRACERES
cartridge information is updated. In a case where the ink cartridge 40

i ncl udi ngofhehaeppeserieviveenzier, marftfisHantdiové resdcBERaELYE PEBRSUre
custoners for recycling, the information in the nenory device 44 is updated
to the | atest bendpphaedono thme winlk kchdmbenfomimtlicohakucly asoulga icafrer et i on
during the ink filling is added. By this rewiting, the recycled ink
cartridgeashbablstores, tha sit habkein sherp@idumeabe be HEanibtedsstinetibe
above enbodinment, air in the ink cartridge is exhausted through the air
comuni catbRgvBal guka to deconpress the interior thereof. However, the

ot her arrangenent, for exanple, the cartridge itself may be set within a
vacuum chanber as shown in Figs . 10 and 11 to achi eve the sane purpose .

Fig. 101is a SEQS%%%%&@%@%@&% gc?xét %‘éc%hh' LRg-arRanat Hanff&0q 19g to

athird 21 ~ ~ I ment resent 1n a condition dufing
the ink vacuum operation, and Fig., 11 is.a schematic view gf the ink

(1111 ng aBRaror HLESRN e e T 55T STRQRINERon S0 Fhg i heSrn TPFFHhg
operation, As shown in Figs 10 and 11, the  ink filling apparatus is

provi ded WY tPFAVHALRA cHerb e by s FhghmdAdl & ggaFE% bykaf 11 4188 RHP¢ hat
an ink supply port 43 is defined. Openings 52 and 53, which connect to a
vacuun1pu££-and an anbient air releasing valve (not shown in the figures),

respectively, are fornmed in a wall of the vacuum chanber body 51. A base

menber 56 is di sposed at
The afore-mentioned embodiments refer to the case where ink

is filled immediately after the ink cartridge is decompressed.
However, the porous member 2a may desirably be subjected to the
hydrophilic treatment or ink-philic treatment before the ink
filling process. 1In this case the decompression process may be
omitted as ink can be filled in the porous member 2a owing to the

capillary action generated by the porous member 2a itself.

Such hydrophilic treatment can be realized by impregnating
porous member 2a with water, polyhydric alcohol such as ethylene
glycol or glycerin or its aqueous solution, surfactant or its
aqueous solutaion, or their composite solution and, thereafter,
the porous member 2a is dehydrated and/or dried. Accordingly,
the porous member 2a for the ink cartridge after the latter is

depletedmaybe filledwithinkowingtothecapillaryactionwithout



the bottomof the ink filling chanber 54 . The base nenber 56 nobves in a
hori zontal direction X by a drive nmechanism55. As shown in Figs . 10 and
11, an ink filling pipe 21 connecting anlsnk reservoir tank $8 AN osgh a
tube 57 and an air exhausting pipe 59 having the same structure as the ink
filling pipe 21 and released into the ink filling chanber 54 are enbedded

in the basecHBbeN 12 c«?arédd@l’cbﬂ@%@sqlogngréc@s@ebbeaw@techhteh?o%%% meRBeL 56
noves. An el evat ing mechanism 61 having a holding arm 60 at a | ower end

e eof a7 SR0SEd18! pOR-URRAY SROr ARl nphee ;ﬂ}é@s Ibose coRDORER!

parts constltute an |n appara us e ink ng apparatus
t hus const cted Iete car .1s held t he hol dj 60,
e o b ek S s SEE S da Ane €2 ke E5fat 1 L8 oot G oL dt s BEd
exhausting, Elpe 59 faces the ink supply port 3. Subsequently, when the ink

cartridge itikS grafaraPleokn %mwtttme pPeReneni bied feusprpowlsy dippingg -~
ppR 21 ~'i the elevating nmechanism 61, the air exhausting pipe 59 is

i nserted i hhe pdreoumknesbpmt gapbnto vaerssownhan iFilg calk® riaigke hheivgl verdody
11 of the ink cartridge 1 is pushed up by the air exhausting pipe 59 to

rel ease thetabler thtraktceha sitilescatly ibdgenahufldndarresich condi tion, the ink
filling chanber 54 is deconpressed, and air in the ink cartridge 1 is
exhausted out of the ink cartridge 1 through the ink supply port 3 at a

| ower portion theneeheandial s@ phegughbtbe cdiat GAMMEYRLHIR il ecna @k an
upper portion thereof . At a stage where the deconpre55|on | evel reaches a

pr edet er i fege yahue, (LR bRk 1GALILLAGRS1 ) BBl aualed i i L, eirﬁyaéa g

mechani sm 61 and nmber riven t
pr edet er mi ned, po on where the ipk fil fces t I3 |nk su
bort 3. H Foteth St RREE Spby FahE iox?%tléﬁl%%%?E%YﬁmJn F e 1A
mechani sm 61 up to a, predeterm ned paosition, and Lhe |nk fillin e 21 is
inserted it d rhtéa??lkg%@pﬁp]pb?‘? Sl ash et 90 Fi thaEebYnRrt ?qrﬁ‘g"g gas
condition, a stop valve 62 of the tube 57 constituting an ink sup
passage i Jiefeheed 150 Hhato FhR LN SRFRADE BeFﬁ@rr“ﬁRlC@&%Wblwrlt@al?ﬁ@R%:t
which is conpressed by the pressure difference fromthe anbient air flows
into the itk the tedxipes Imebeugha tdrn ibek ifmpirdoved ngrpl g poroats anesikeye
where a predeterm ned anmount of ink is filled in the ink cartridge 1, if
the presswra oan hreadbbyi tkpteghatg thkneatibélysandcuedfedntly .an anbi ent
air
Furthermore, in the embodiments described above, ink is
injected by using the low pressure within the ink cartridge or
capillary action by the porous member 2a. However, it is also
applicable that degassed ink is compressed and supplied into the
ink cartridge through the ink supply port by using a compression

pump. The same or more improved ink filling performance can be

realized by this arrangement.

By the way, when ink is injected under decompression or
compression condition, ink reaches in the vicinity of the air
communicating hole la and may expel out of the air communicating

hole la immediately before completing the ink filling operation.



rel easing valve (not shown in the figures) , ink can be prevented 2 3 ~14
APR 20a3 f rom | eaking out of the ink ca* rldge 1 through the air

comu. zi cat ing hole la. If a sealing fiTmis adhered on aishAPRC20Df t he
ink cartridge 1 where the air communicating hole la is forned to seal the
air connunlcatl hole la, ink can be prevented from | eaking, out even
though t hoRFBE2HFE. dtf dSRRETE E FHscoasCRERATNES HHOVEK 5 hbi BaTRsamRY.
When the air communicating hole la is sealed by the sealing film the
interior oRl¥heay ﬁkeéarebgargtee dan eisg esut hrenghtlihe ddsonpregsbdabeBadss & he
air exhausting pipe 59 is inserted into the ink supply port 3 as described
above. | n laecnbdwe aadimmenticadtning hdle eat edyi heosthkednky cardovetger
after the conpletion of the deconpression process by using the ink filling

chanber 54chéNi1ik8 ihRedNheEiPr b8Pace ehet BBmpNkteant bifdg®eor nkelrd 1in dde
por ous nenber 2a can be assuredly wi t hdrawn because of a pressure inpact if

he i1 9 000e5 s ReLhot TR LNBLEoLLOW 09: 85 APEnel Bak btort RpacAr g doe s

deconpressed at a f |rs € pressure In the N ng chanber
54 is |ncreased at a second step, and the cartridge is deconpressed again
at a thir %ﬁ%ﬁ) other words, if the deconpression step for the ink
filling is performed only after one or nore cycle of air deconpression and
rel ease to anbi ent i,S co duc In addition, i.n the fore 0|n%, )
enmbodi ment, ink t%a%ijllFéanb %5 ﬁrpé’le?rS@ ‘akle‘élFér?delﬂ‘JrB’ﬁwl TR N CAt LY
caused by the deconpressi on appliedtotheinkfilling region. However, another
2 4 14 ASE 20635WRP bingemnyh prgy Her dppronainteely pahiaaiedigs e theniimdy obe
conpressed and introduced in the ink cartridge after air in the ink

cartri dge datenathchemeg iFmitrigee firhes 1inkef i nlkd repptrocgge is isstatoashbdghe and
detached fromthe ink filling pipe 21 and the air exhausting pipe 59 by

act uat i ng fide eghepatkl, ngogeebani Whé&d the ihk fbodiarent sreith ored bhbbee
However, another arrangenent may al so be applicable to achieve the sane

operati on.1 Ft iRNATY Gn e ifK redr tll daerlasheauigdoatna Pb@gﬁbeﬁw%ﬁéé

position, and the base nenber 56 is driven to nove vertically and

horizontaljy gue to the strong ink flow as shown in Fig. 6A. At the same
time, because the ink flow rate is high, the flow of ink injecting
into the ink chamber 2 through the ink supply port 3 projecting
out from the bottom wall of the ink cartridge is bent in the
horizontal direction of Fig. 6A along an arrow shown in the figure
because of the large flow resistance of the porous member 2a at
the portion just above the ink supply port 3. Then ink turns around
the ink supply port 3 to flow to the lower part of the ink supply
port 3 so that ink can enter an space 16 defined by the porous
member 2a and an interior wall of the ink cartridge 1. Hence,
even if there is such space 16 which is free of porous member 2a,

ink can be filled in the space located in the vicinity of the ink

supply port 3.



Acco?ding to the present invention, as described above, because ink is
filled in an ink cartridge having a housjng communicating with anbient air
t hrough an air conmuni cating hole, a porous nenber inpregnati"n@) ARR: R008 nk,
an ink supply port, and a val ve device including a valve body al ways urged

by a spring and a val ve seat abutting against the valve body, and ink is
filled in the hoHBFﬁﬁgoFﬁFhéngnElégﬁgﬂiggchﬁFbu@ﬁ thf530E S yVport .
Therefore, when the ink filling pipe is set in the ink supply port to

t her eby puBhedpteraipghvampery ofsdnkhafornexanrlgupbhplfasfagbei aapatitred
and ink is inpregnated in the porous nmenber through the ink supply port .
Ther eaf t erof hehe nink scamjrietded iy ftild eédnlini thecihkncaubeitdgeolight hdeirikk
supply port, so that ink is inpregnatedi nthe porousnenber whichispreviously

deconpr esselbw A6£0¢& di 80t YanGE€ Ot 6li gl de tdewipr@s edd, | fendtanpléf 4 shalf
realized that ink can be surficiently filled at a short tinme with a high

25 ~ ~ APR,2 LLL] elel, O, Par iGidf | Y Al ebhen ¥ gl Al toh Pl Jpk
supply port \%Bt%h%%%gglr%lcﬁ%gltt%ﬁepa?r’ tggr/mn}%llr cat Foﬁ %éé %yﬁ%}rtltk.eogngt%dmm
APR 2~3 WHAT IS CLAIMED | S: hod. of .filling an ink cartrid i th

i nk conpri’stHy at Housy r%r‘?‘/%‘i‘%jhl%éﬁrﬁ% T SO0 e"i‘e'#}%ﬁria{ T & tt:%neg
with ink, an ink supply port, and a valve device conprising a valve bo

al ways urgae’orbtﬁ}“li%lbls r]i%d”%ﬁf‘al%éﬂﬁé‘ ALQHHR f S gdiTda Wlé’tieﬂl'kf’e ltﬂd%y,
wherein ink is filled in the housing of the ink cartridge through the ink
suppl y porfUPRLY PRHE feiRodasried| ypwRraPy @a dak: pddel i defingd &t dhd ng
to claiml1l, whereinink is filled in the ink cartridge after the housing is
deconpr essigtk 1@velThe sbowndimfFifg .| l6Bngand fikaltlytexhimeswed puthk heoegtdi ng
to claim1, whereinink is filled in the irk cartridge while the housing is
deconpressgtk #ir ddenmueidoeied héléing.an ink cartridge with ink according

toclaim2 or 3, wherein the deconpression is perforned by vacuum ng air

within the housing through the air communication hole which comunicates

with the insidepaf thee 1B@¥SisR@ge of the ink filling process, even if the
air bubbles is sticking or held by the porous member 2a in the
vicinity of the ink supply port 3, such air bubbles are dissolved

in ink if ink is fully degassed. Thus, lack of ink during the

printing operation can be prevented.

On the other hand, if once excessive amount ink is
intentionally filled in the ink cartridge up to exceeding the
desired amount and, subsequently, the extra amount of ink is sucked
and exhausted from the ink supply port 3, a part of ink dissolving
air bubbles in the vicinity of the ink supply port 3 can be removed
fromthe ink supplyport 3. Inthiscase, further, if fullydegassed
ink is injected in the ink cartridge excessively first, and then
the extra amount of ink is exhausted out by vacuuming, the extra
part of ink which is exhausted from the ink supply port 3 performs

to dissolve air bubbles remained in the vicinity of the ink supply



5 . The nmethod of filling an ink cartridge with ink according to claim2 or
3 , wherein the deconpression is perforagd by vacuum ng air w,thin tﬂﬁk
housi ng through the ink supply port. 6 . The nmethod of f ill ﬂ&gABR
cartridge with ink according to any one of clains 1 though 5, wherein the
porous nmenber is filled.. 2.~ a 4 R 2=3 w.th | | Lk- | abl'y
t he ink sﬁ’b’%ltyfg por ¢ Ooxd%lnnqlr'?k’ E‘SEFQF“A%’%O‘?\%%{M& kléngfS% %gé%g&éohngﬁ@ Eéﬁtﬁggyr. 7
. The nethod of filling an ink cartridge with ink according to any one of
claims 1 tRESUGH @F%Mé%%ﬁ%?iqﬂpq %dﬁ%?é@%ﬂ@%@ FRtPoeUced through the ink
supply port. 8 . The nethod of filling an ink cartridge with ink according
toclaiml ( whereinink is f filled ofter the porous nmenber is subL_ected
to ink-philic tMexesprer., Dn amdigieRsanerTent] | ad iaeh Akre f dindgehdirhh
ink according to claim8, wherein said ink-philic treatnent conprises steps
of 1 npreghati bgv h=omposmusa teoberf wilbmendt er, ¢yéd \domporerstl dehohgecheadsat

et hyl ene al cohol or glycerin or its aqueous solution, surfactant or its
aqueous sehethéedin®ind k& theoimeshnectqlon povcessd gahyHeatd Becand Oype
drying the porous nenber. 10 . The nmethod of f i11 ing an ink cartridge
with ink 8econging: i wldiidh MRIEI IR LIMpighenel ok iy Li Lohpondht ough

the ink supply port is lowadat a |later stage of thé ink filling process. 11.

The presstfe ik hediaf dahe?’ breblol ik AERerEdes BROLRE e 1EEl B,
he ink.is filled through

filling process_in ghich t | 1 the ink suppl) rt.
28 ' 1 2a ADRP2OBAS1BITSTILNKRRGHEE FRF | 1Ry CHIBTRERArGTCRRE bR T ROR e
according to claim 11, wherein the pressure in the interior of the ink
cartri dgeDf¥iNgE easy¥dimRr eInpt irdgeaiomenee pan Aa spadl LY morRIMREPdd of
filling an inkcartridgew thinkaccording to claim11l, wherein the pressure
in the invéthdn afredicon mkf ddre picdpais sembpereasefirpy thal dpening af rthe
comuni cation hole of the ink cartridge. 14 . The nmethod of f i1l ing an
i nk cartridgesubphyi psraccordi ape middle level thereof where the ink
impregnating performance isrelatively lowat thebeginning. Thus,
the porous member 2a is wetted by the solvent of the first type
of ink and turns out to be readily impregnating ink. Thereafter,
the second type of ink having high component concentration is
injected in place of the first type of ink. This arrangement is
advantageous in that ink can be filled in the ink cartridge while

sufficiently eliminating the air bubbles remained in the porous

member 2a.

According to the arrangement mentioned above, when the ink
filling process is completed, the second ink having high component
concentration occupies the lower region of the porous member 2a
in the vicinity of the ink supply port whereas the first ink having
low component concentrationoccupies the upper regionof the porous

member 2a. However, during a time period after the ink cartridge



to cfain11, wherein ink is withdrawn by vacuuming fromthe ink supply port
after the ink is filled in the ink cartrpgge. 15 . The method of f 111 ing
an ink cartridge with ink according to claim 1, wherein at thé ARRt200t age
of the ink filling process, highly degassed ink is filled in the ink
cartridge. 16 ._T thad .of f i 11 ing_an ipk cartridge wth.nk

accor di ng Féuﬁlg’rﬂfﬁg‘,aw’v\ﬁérlé’iknl?@w T Fﬁgr %%W)?éjé%tls]t dpsTHRCngE
the | ast stage of the ink filling process, filling highly degassed ink in
the ink captiSedyetBrd e ehy sepasritgdst¥hgifdrrentviaRediafgl Rhrdihlrad
ink supply port. 17 . The method of f i 11 ing an ink cartridge with ink
accor di ng tp tolgxuhel; betensiero fat he rfdtuitdyget Hfis 1 ok phaviorg iaowasdmpenefie rm
concentration and a second type of ink having high conmponent concentration

are prepareéncentdrabkonsofi 1heduitddlee ddebrohttihg Ebhshbei ddcddpl hehegcond
i nk. 29 i'14 APR 2003 18 . The nmethod of filling an ink cartz~idge with
i nk according to claim1, wherein the ink cartridge is housed within an ink

fi111ng chanber whi ehe $a9eabahler&50m Lo sl dio @8t t 8% ok: Gk i

chanber is deconpressed t0 inject Ink by neans of the pressure difference

from anbi ent_ aj 19_... The o) ' ' | I | '
accordi ng Om%hé.rl:% ?Vl grvéllqgéﬁh%%?%o%%{}ge@céo%ﬁc%%féﬁg%%#&ir%
housing the ink cartridge within an ink filling chanber which is . seal ahle
from the GreattesSharad FhG ke pRRatlERr Wik f S e A REme RS SF B r o
inink f i 11 ing chanber; and f i 11 ing ink in the_ink cartridge through
the ink sudpiRP pBKtIuanbity T meamfad tor ing datei RPAR MRRedar PREgeA R t h
i nk according to claim1l, wherein the nethod further conprises steps of :
housi ng t he dhdaaaral indgerti ingueongd tiion cagsedabbetheninproseneat abf elriif om
t he outside; deconpressing the ink filling chanber; perform ng at |east one
cycl e of iinwsehSi ngride priesssliperdapdaadd e fidw rhashianderrie aaxhmple of a
deconpressing the ink filling chanmber to inject ink into the ink cartridge

t hrough t heoidkegppAlNk EoFt r DigeBaRS ieft de, Pigssenard 8 arened dgedBive
anbient air. 21 . The nethod of filling an ink cart ridge with ink

accor di ng sed AHBw ndNEERIgh e BRANRL RO TV A NSE u LONPIHSSFe SE EPS1 P! of a

housing the ink cartridge in an ink filling chamber which is sealable from

the outsiqgndlar YIS NL L d 0E EAL!{N0 SHAMYGe REY Th"Big. 7, and
Fig. 9 is a sectional view showing the ink cartridge shown in Fig.
7 in a condition where the ink cartridge is mounted on a recording
apparatus. As shown in Fig. 7, an ink cartridge 40 is provided
with a single, unitary housing 41 the interior of which is divided
into a plurality of ink chambers, for example, five ink chambers
42a, 42b, 42c, 42d and 42e fordifferent colors in this embodiment.
An ink supply port 43 is formed on each of the ink chambers 42a
to 42e, and a memory device 44 is attached on an outer surface

of a side of the ink cartridge 40 for storing the data relating

to the cartridge information mentioned above.

The memory device 44, as best shown in Figs. 8A and 8B, is

provided with a circuit board 45 and electrodes 47 formed on an



at Ieést one cycle of increasing the pressure in ink f filling chanber;

30 i~ 4 APR | and conpressing ink to inj get the ink into she ink cartridge
t hrough the ink supply port. 22. An ink ?llling apparatus for?4iARR 2@3i nk
in an ink cartridge conprising a housing communicating with anmbient air

t hrough an air communi cating hol e, a porous nmenber housed in the housing
for inpregRAtiergswrEAcemE tg‘ﬁ’ FRKCYUPpRSASHAD, 2BAP gelarpadyskiogestorage
conprising a valve body always urged by a spring and a val ve seat abutting
agai nst t helealent Ba&deleadreriiask Myi |ddnmge cpipey dtasthace lelihgodebas @ . nefiber
on which the ink cartridge is set to a predeterm ned position, wherein the
ink fillinglappabaleds 4oy QT amyed o fddridau prixeh engegeadl ecohtct he

i nk supply port of the ink cartridge while keeping airtight and

conmuni cat tBgmWinkh sl ks @t liinRkg 5 stRitd denkedddAd 1My PApSa PELL§CLI Ng from

t he base nenber by a | ength enough™to séparate the val ve body fromthe

val ve seat of the valve device; and a vacuum device for applying negative
pressure to the ﬁh%n%ﬂﬂ““h‘kakb%@rﬁ%% b B %sgxgr{erd dae. m S &8 K,
filling apparatus tor |Iﬁ|ng MK in~anink cartridge conprising a housing
connunicating with anbient alr through an air co€n¥Picatin8,hole a_porous
member houBEHFRSFREPRGERI L 137 Ay 39y 4@ t FIkSC]hSiRR %‘%ﬁb‘b‘?%%rt,
a val ve device conprising a valve_body al ways urged by a spring and a val ve
seat abutt RRFERR}ER it Fige Valthe sbagtradas £ tefaeharrenepadaygce §4 come pApR

2003 nenber which seals the air communication hole, the ink filling
appar at us inptpehICcemdrRs v tEntidre cantiacels ¢hefdriked aan tihdgearsisge ¢os@
predeterm ned position, wherein the ink filling apparatus conprises: an air

exhaust i ngtkattdare cuqrddingthe sednaasidunct g e cergag edlererwd 88 L hereank
supply port of the ink cartridge while keeping airtight and conmuni cati ng

with a vacsuth geviee doricgenedadd ivh NeHatie) & dURSBUE, arfiid £h QXN AUSd Nthei pe
proj ectingfromthe base nmenber by a | ength enough to separate the val ve

body fromcartridge information is updated.

In a case where the ink cartridge 40 including the memory
device 44 as mentioned above is collected from customers for
recycling, the information in the memory device 44 is updated to
the latest information, in which the information such as the
information during the ink filling is added. By this rewriting,
the recycled ink cartridge which stores the suitable information

can be provided.

Inthe above embodiment, air inthe ink cartridge is exhausted
through the air communicating hole la to decompress the interior
thereof. However, the other arrangement, for example, the
cartridge itself may be set within a vacuum chamber as shown in
Figs. 10 and 11 to achieve the same purpose. Fig. 10 is a schematic

view showing an ink filling apparatus according to a third



the val ve seat of the valve device; and an ink filling section conprising

an ink filling pipe engageable with the ink supply port of the ink
cartridge while keeping airtight and comfruni cat | ng Wi th ink Pk APR Roo%ho,
said ink filling pipe projecting fromthe base nenber by a | ength enough to

separate the valve body fromthe valve seat of the valve device . 24. An
ink fillimnkgbrertusof orhd intesrpt nik i eandiikd @arduy e HoprsiviFwn
housi ng communi cating with anbient air through an air comunicating hole, a
por ous nerdprrdtoused amdthiegholsi ng &doschepeédratiiey wift thenkinkarfiilnking
supply port, and a val ve device conprising a val ve body always urged by a

Spring ancdigpased Mes Sjwrahet £i 90 QA cbhaitabvedledyg the imk filllimky
apparatus including a base nenber on which the ink cartridge is set to a

pr edet er mdi)%draqzolidz#' on, wherein the ink filling apparatus conpri ses: 32 9
4 APR Zoos an Ink filling pipe engageable with the ink supply port of the
ink cartridge while keeping airtight and conmunicating with ink for filling

and conmuni cat i wi.t h a .vacuum devi_ce, f.qr ner.at i tive ssur.e,
said ink filli n%%i%‘é’“ﬁ 3o &riSRy r 8% A b dlis &3?&33%39’ |a§r?g"’{%{1a ehodgh to
separate the val ve body fromthe val ve seat. of the val ve devjce; and._a

seal i ng dé’\ﬁoé’e‘adlfetﬂ W§é'g{1 PnyefHEMarhapRFuRPEY: P OWRbFR HF % ‘?‘ﬁlp}'éz% ticdge.
25. An ink filling apparatus for filling ink in an ink cartridge conprising
a housi ng S@oafubiheatdmg Nl BHPRAYI RAYE o X ishAsbdhedn aPPe@éﬁﬁﬁngéa%ﬂdr@%ol e,
a porous menber housed in the housing for inpregnating with ink, an ink
suppl y powmhicindoaneakvieo devaceunoppnp Sy aa gabvenbozlyr alad@sss inqedlvg a
spring and a val ve seat abutting against the valve body, the ink filling
appar at us (nael gdiong: iantchek figulrery ,chasbectiaeilyg ard morhidd iimg ar @giian
and a base nenber on which the ink cartridge is set to a predeterm ned

posi tion, owhehei Pabl@m BKafhmbblki PIIFPHAT AtAIDLUTRERS: RN i@ Hi?ﬁ%@%t hBg
pi pe engageable with the ink supply port of the ink cartridge ile keeping

ol SRR L0 PPE B PSS 97, DRSS IRBE S Aolenot!

an ink fikhiQghgkggo%@gﬁg%%gg%twg%hXt%% gnérg%%p%%c%%%ES%ISS. As shown
inFigs. 10and1ll, aninkfillingpipe 21 connectingan ink reservoir
tank 58 through a tube 57 and an air exhausting pipe 59 having
the same structure as the ink filling pipe 21 and released into
the ink filling chamber 54 are embedded in the base member 56 and
arranged along a line in which the base member 56 moves. An
elevatingmechanismél havingaholdingarmé0 at a lower end thereof

is disposed at an upper portion of the 1lid 50. Those component

parts constitute an ink filling apparatus.

With the ink filling apparatus thus constructed, a depleted
ink cartridge 1 is held by the holding arm 60, and the base member
56 is driven to move up to a position where the air exhausting
pipe 59 faces the ink supply port 3. Subsequently, when the ink

cartridge 1 is elevated down until the predetermined position by



the ink cartri dge whil e keeping airtight and communicating with an ink tank
containing ink for filling, said ink fil} %ng pi pe 33 ~~ ~r APR 2003
projecting fromthe base nenber by a I ength enough to separat‘le’rtNP& W ve
body fromthe valve seat of the valve device; and a coupling device for

selectively inserting said air exhausting, pip and said, ink fillin
into the inke SdFNAF 15t eghappsm &k Egﬁt‘?’rg hasisg iNgrRIPE Mo £5i1 %ﬁptr%‘f

apparatus according to claim2 S, wherein said ink filli ng chanber
comuni cat BBt Qitthe ankapuppkraeertt @gaa@h@@nfm Fdecohr vl hesuabive medy
filling region and with anbient air through a val ve.
. AS5. Af . A W@ Ahe iAk3cat ALSgd[1 As. pSshAefl upRyABhAl aAknexHausting pipe
H AF.A35 _AlY. A% A L.AH AH . A[. A
| TA A5 AE 45 redh ASLe MEREEAS VDt o f LB) cof cond colic al setd pade ol calmad:cahea cal
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| MLOY&' () - @10%RI€)a sealing film is adhered on a surface of the ink cartridge
1 where the air communicating hole la is formed to seal the air
communicating hole la, ink can be prevented from leaking out even
though the pressure adjustment process mentioned above is not
performed. When the air communicating hole la is sealed by the
sealing film, the interior of the ink cartridge canbe sufficiently

decompressed because the air exhausting pipe 59 is inserted into

the ink supply port 3 as described above.

In the above embodiment, ink is injected into the ink
cartridge after the completion of the decompression process by
using the ink filling chamber 54. Air in the interior space of
the ink cartridge or held in the porous member 2a can be assuredly
withdrawn because of a pressure impact if the filling process
performs the fol'lowing steps, that is, the cartridge is
decompressedatafirst step, thepressureintheink fillingchamber
54 is increased at a second step, and the cartridge is decompressed
again at a third step, in other words, if the decompression step
for the ink filling is performed only after one or more cycle of

air decompression and release to ambient air is conducted.

In addition, in the foregoing embodiment, ink is filled by
the pressure difference from ambient air caused by the

decompressionappliedtotheink fillingregion. However, another
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10! 109%& () - @-O%&F‘ﬁi‘thermore the ink cartridge 1 is attached to and detached
from the ink filling pipe 21 and the air exhausting pipe 59 by
actuating the elevating mechanism 61 in the embodiment mentioned
above. However, another arrangement may also be applicable to
achieve the same operation. For example, the ink cartridge is
secured at a predetermined position, and the base member 56 is

driven to move vertically and horizontally.

According to the present invention, as described above,
because ink is filled in an ink cartridge having a housing
communicating with ambient air through an air communicating hole,
a porous member impregnating with ink, an ink supply port, and
a valve device including a valve body always urged by a spring
and a valve seat abutting against the valve body, and ink is filled
in the housing of the ink cartridge through the ink supply port.
Therefore, when the ink filling pipe is set in the ink supply port
to thereby push up the valve body, so that the ink supply passage
is released and ink is impregnated in the porous member through
the ink supply port. Thereafter the ink is injected by the ink
injection tube through the ink supply port, so that ink is
impregnated in the porous member which is previously decompressed.
Accordingly, according to the present invention, it is realized

that ink can be sufficiently filled at a short time with a high
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2. Themethodof fillingan ink cartridge with ink according

to claim 1, wherein ink is filled in the ink cartridge after the

housing is decompressed.

3. Themethodof fillinganinkcartridgewith ink according
to claim 1, wherein ink is filled in the ink cartridge while the

housing is decompressed.

4. Themethodof fillingan inkcartridge with ink according
toclaim?2 or 3, wherein the decompression is performed by vacuuming
alr within the housing through the air communication hole which

communicates with the inside of the housing.

5. Themethodof fillinganinkcartridgewith ink according
toclaim2 or 3, wherein the decompression is performed by vacuuming

air within the housing through the ink supply port.

6. Themethodof fillingan inkcartridge with ink according

to any one of claims 1 though S, wherein the porous member is filled
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8. Themethodof fillingan ink cartridge with ink according
toclaiml, whereininkisfilledafter the porousmember is subjected

to ink-philic treatment.

9. Themethodof filling an ink cartridge with ink according
to claim 8, wherein said ink-philic treatment comprises steps of
impregnating the porous member withwater, polyhydric alcohol such
as ethylene alcohol orglycerinor its aqueous solution, surfactant
or its aqueous solution, or their composite solution, and

dehydrating and/or drying the porous member.

10. Themethodof fillinganinkcartridgewithinkaccording
to claim 1, wherein the flow rate of ink filling through the ink

supply port is low at a later stage of the ink f£illing process.

11. Themethodoffillinganinkcartridgewithinkaccording
toclaiml, whereinthepressure inthe interiorof the ink cartridge
is controlled at the ink filling process inwhich the ink is filled

through the ink supply port.
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15. Themethodof fillinganinkcartridgewithinkaccording
to claim 1, wherein at the last stage of the ink filling process,

highly degassed ink is filled in the ink cartridge.

l16. Themethodecffillinganinkcartridgewithinkaccording
to claim 15, wherein the method further comprises steps of, at
the last stage of the ink £illing process, filling highly degassed
ink in the ink cartridge and thereafter exhausting ink by vacuuming

through the ink supply port.

17. Themethodof fillinganinkcartridgewithinkaccording
to claim 1, wherein a first type of ink having low component
concentration and a second type of ink having high component
concentration are prepared, and ink is filled in the order of the

first ink to the second ink.
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from the outside; performing at least one cycle of increasing the

pressureinink fillingchamber; andfillinginkinthe inkcartridge

through the ink supply port.

20. Themethodof fillinganinkcartridgewithinkaccording
toclaiml, wherein the method further comprises steps of: housing
the ink cartridge in an ink filling chamber which is sealable from
the outside; decompressing the ink f£illing chamber; performing
at leastonecycleof increasingthepressureinink £illingchamber;
and decompressing the ink filling chamber to inject ink into the
ink cartridge through the ink supply port by means of the pressure

difference from ambient air.

21. Themethodof fillinganinkcartridgewithinkaccording
toclaiml, wherein the method further comprises steps of: housing
the 1nk cartridge in an ink filling chamber which is sealable from
the outside; decompressing the ink filling chamber; performing

at least onecycleof increasingthepressureininkfillingchamber;
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device comprising a valve body always urged by a spring and a valve
seat abutting against the valve body, the ink filling apparatus
including a base member on which the ink cartridge is set to a
predetermined position, wherein the ink filling apparatus

comprises:

an ink filling pipe engageable with the ink supply port of
the ink cartridge while keeping airtight and communicating with
ink for £illing, said ink filling pipe projecting from the base
member by a length enough to separate the valve body from the valve

seat of the wvalve device; and

a vacuum device for applying negative pressure to the air

communication hole of the ink cartridge.

23. An ink filling apparatus for filling ink in an ink
cartridge comprising a housing communicating with ambient air
through an air communicating hole, a porous member housed in the
housing for impregnating with ink, an ink supply port, a valve
device comprising a valve body always urged by a spring and a valve

seat abutting against the valve body, and a detachable sealing
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engageable with the ink supply port of the ink cartridge while
keeping airtight and communicating with a vacuum device for
generatingnegative pressure, saidexhaustingpipeprojecting from
the base member by a length enough to separate the valve body from

the valve seat of the valve device; and

an ink filling section comprisirig an ink filling pipe
engageable with the ink supply port of the ink cartridge while
keeping airtight and communicating with ink for £illing, said ink
filling pipe projecting from the base member by a length enough

to separate the valve body from the valve seat of the valve device.

24. An ink filling apparatus for filling ink in an ink
cartridge comprising a housing communicating with ambient air
through an air communicating hole, a porous member housed in the
housing for impregnating with ink, an ink supply port, and a valve
device comprising a valve body always urged by a spring and a valve
seat abutting against the valve body, the ink filling apparatus
including a base member on which the ink cartridge is set to a
predetermined position, wherein the ink filling apparatus

comprises:
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from the valve seat of the valve device; and

a sealing device for sealing the air communication hole of

the ink cartridge.

25. An ink filling apparatus for filling ink in an ink
cartridge comprising a housing communicating with ambient air
through an air communicating hole, a pofous member housed in the
housing for impregnating with ink, an ink supply port, and a valve
device comprising a valve body always urged by a spring and a valve
seat abutting against the valve body, the ink filling apparatus
including: an ink filling chamber having an ink filling region
and a base member onwhichthe inkcartridge is set toapredetermined

position, wherein the ink filling apparatus comprises:

an air exhausting pipe engageable with the ink supply port
of the ink cartridge while keeping airtight, said exhausting pipe
projecting from the base member by a length enough to separate

the valve body from the valve seat of the wvalve device;

an ink f£1lling pipe engageable with the ink supply port of
the ink cartridge while keeping airtight and communicating with

an ink tank containing ink for filling, said ink filling pipe
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| " HSYE exhausting pipe and said ink filling pipe into the ink supply port

of the ink cartridge.

26. Theinkfillingapparatusaccordingtoclaim25, wherein
saidink fillingchamber communicateswithanairexhaustingdevice
for decompressing said ink filling region and with ambient air

through a valve.



