;e3e>| (6T>]1 METHOD AND DEVI CE FOR FILLING I NK I NTO | NK CARTRIDGE This is
a continuation application of PCT/JP00/01846 filed on March 27,2000, the
contents of which are incorporated herein 5 by reference. This patent
application also clains priority based on Japanese Patent i i

H11- 86360 filed on March 29, 1999, the contents of which aﬂBWlﬂ@ﬁWﬂﬂﬂmred
herein by reference. BACKGROUND OF THE | NVENTI ON TECHNI CAL "Fi E

| NVENTI ON LO The present invention relatestgenerally to a nmethd#'8f and
apparatus of filling an ink cartridge, which supplies ink to a print head
of an ink jet type recording apparatus fox ejecting ink droplets in
accordance with a print signal, with ink, which ink cartridge is detachably
nounted on a carriage METH QMBEW%Q%F%M'Q‘MyOM%‘E%QQ?%A print
head of an ink jet type recordi ng apparatus connects to an ink cartridge

t hrough an ink supply passage, so that ink is supplied fromthe ink
cartridge to the prifiidhead cdRnabatiyn applikitidmer pak/srod/o1dge finadt ed
on the carriage of the recordi ng apparatus, a porous nenber inpregnating

with ink is aceganyDea od, »64d)i Bha dtenRe &f whiiehidte Caddrpdigeeliawiregnan
air communi cation hole for the sake of preventing ink |level from varying

due to the s ZyrdfeckREOCalhDY pTRUAIRPL19Eat [h S§PEd & Bilitns PrEbie Haskdi s
supplied thereffomto the print head through an ink supply port formed on

the housing. Mﬁﬂydd&%egfilﬁa&bhei' ikheibmk1gasésdolgr ddws Mdesh@oediogst 5 is

required that ink is filled sufficiently at least in the vicinity of the

ink supply porthe EbHEEWsSRE @Fhich@h iaabepsSrdded Repsimdyt keduaginddie air
comuni cation hole during the printing operatioen of the recordi ng apparatus
may reach the ink supply port, which nmay cause a problemthat the air at

the ink supply port would bl ocks -dhfins BROLHE fiMNeLor Nk and certain

anmount of ink is remained within
TECHNICAL FIELD OF THE INVENTION

10 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

15 apparatus.
RELATED ART

A print head of an ink jet type recording apparatus connects
to a.n ink cartridge through an ink supply passage, so that ink
is supplied from the ink cartridge to the print head. Generally,

20 with the ink cartridge mounted on the calrriage 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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the housing. In addition, air may enter the print head and cover nozzles

whi ch may cause the undesirable white dot,phenonena in which no ink dropl et
is éjected through the nozzle as the ink %IOM/is bl ocked by the air. Those
probl ens woul d deteriorate the print 15 quality. On the other hand, the ink

cartridge with ink conpletely depl has_been convent.ional |y r

WL o mew ST RS TP S PRk BAPC PP G ta e e at il gh BpE Ela
However, it is preferable to reuse the depleted ink cartridge far the

pur pose 20 GreLsign \H%@hFeEBH?Eéﬁa@rYé’%Hﬂi‘e&nJé’@lén%é%?bétpéiﬁt ASFTEEaPT on
No. 9-39262, for exanple, discloses an ink refilling technique in which ink
i s press-fidhe dypushirgigh an air comunication hole formed in an ink
cartridge. However, the air comrunication hole is generally designed to
have a large fluid resistance in an effort 25 to suppress evaporation of

i nk housed wi t hi WHdre iinkk isafililddein th8 Hot examildge thasadesigned, it
communi cation hole constructed to open to anbient air via a capillary
action. sThersefeqeirell that! el 660 H1ed skefieliaht Velat 1oage tihnghd 0itihicor
refill ink in the ink cartridge through the air comunication hole. In

addi tion, ff ehedSihReshfiyiddridng @EP%’%Ui's'ei,”SiPP@r‘I?éﬂ Uhtdts ‘Mﬂiecﬁoﬁinctgo

remained in the air comtuni cation hole nay be dried out and solidified
cl ose the l.e by.to stop .the air.intake h th ir .
comuni cat itlglr]f %uo%rg%g%dg%ro BIE nJicn‘_’ﬁt lsourbglog %t ﬁ?ﬁijﬁé%#%ep %ﬁ%tgﬂlﬁp?geﬁ?)ﬂo?o
the print head, This is another groblen1 10 Furt her nore, gﬁcording tg,the
convent i on&E the FEFPEPERY RRRARRHHE BRY drRXFR L itRKIBHPRSY BO8§26¥ich nee
ink is filled through the air communication hole which_positions opposite
to the ink™YppRYSPor PropART that fiecahniati Bheiink FEPPLYIpRTY worlchbleak
supply port, which influences the ink supply performance of 15 the ink
cartri dge, tieysmootbd lnwhfdimdughd cantair ampknsupplinkt bs rieaagmias whetlain
woul d beconme unstable . Mreover, because the pores
the housing. In addition, air may enter the print head and cover
nozzles which may cause the undesirable white dot phenomena in
which no ink droplet is ejected through the nozzle as the ink flow
is blocked by the air. Those problems would deteriorate the print

15 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

20 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 an effort

25 to suppress evaporation of ink housed within the ink cartridge.



of the porous nenber housed in the depleted ink cartridge hold air
instead of ink as ink has been exhausted3through the ink supply port, it is
difficult to fill ink entirely within the ink cartridge. 20 SUMVARY OF THE
| NVENTI ON The present invention was nmade in view of the foregoing probl ens
and difficulties acconpanying the conventional .ink cartri for an igk ] et
type recorfifi@EiRbren € AddoCAMIIRE Ca%Eqrs ot So 5PESETHE 6 E5&R: t°
invention to provide a nmethod of 4 filling ink in an ink cartridge
capabl e ofamhrenteiain [ViF id |dani Jlmcatact iior t Thexeiaren athighreRPRERE
condition particularly in the vicinity of the ink supply port. Another
obj ect of tdetgkesentat ivehyi bongstimeptovidel aor appbtdl usnkf ifhi kheginkk in
the 5 ink cartridge suitable for perform ng the nethod of the present
i nventi on.cAeEHT @ @ hrougher I asenéommyentaOlon bk el.s Thldd®il  ito@naifBkr
cartridge having a housing communicating with anbient air through an air
comunikcat : 519 S Ther | RO Wt 4 dHK 5 1 I

5 dﬂ}ﬂag 1@?{/21&‘1191 gy rggg?ﬁéngn@gﬁggéibﬁglﬂk whildiK i sl QA iindly sHPPIY

port ( and a va evice I nc ve body always urged by a spring

and a val ve seat abutting ,against the val ve. ' LS il Lp.the
ousi g ol ARELF AP TREE: ARY GO KB Shic s f i sbr  avhart rEbibRe
supply port of the ink cartridge is nopunted 15 on an ink jnjection tube,
the val ve HHIPIEe pusHrY &Y ?%%PiE?eiﬁfchPBﬁk?uBQr?nge#gﬁsélfhe i nk
supply passage . Thereafter the ink_is injected by the ink injection tube
t hrough t RO SeRpign heorle aBg GhRLockkink suRRleghbredgbnt bpe PoruRBLY
menber which is previously deconpressed. 20 Accordingly, according to the
present irpart itom, the psineadhéadd tTuts ik aother afdbldrent|ly filled at a

short time with a high filling condition particularly in the vicinity of
the ink supply port.
10 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
15 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.
20 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



BRI EF DESCRI PTION OF THE DRAWNGS 5 Fig. 1 is a cross-sectional view
showi ng an ink cartridge nmounted on a carriage of a recording apparatus to
whi ch the present invention is applicable; Fig. 2 shows an ink filling
apparatus according to a first 5 enbodi nent of the present invention; Figs
. 3A and 3B are views show ng the process of nopunting the ink artniﬂge
onto the inkli¥lingninlapines 48k FrEtridgs gaRabLe RhiSUWARW iYh§ LdndiFer
exanple of an ink supply port to which the ink filling technique of the
present 10 imkenti@arsherapplicabitd; aFinggh ¥idHowg mendik ifdn Piaxg isydaravus
according to a second enbodi nent of the present invention; Figs. 6A and 6B

are views showhg vicihdgy poPCEss Mk thepp K pott i ngrppraidls exftowt ithe
Fig. 5, 15 Fig. 7 is a perspective view show ng one exanple of a color type

ink cartri dges s &h @St ndéhanh 88 %%ami%ge%tni YBp¥LavasShOWiNg rRy f hRNn aRd a

rear structures, respectively, of menory device attached to the ink

cartridge s i | AN ig. [ i i i i
cartridde ohiwetRtEde Fyithiid ok bt i Rk, dp oS W FE bRBLERE: e
on a recordjng a Paratus; 6 Fig. 10 is a schematic view show ng an ink
filling appﬁ?gﬁﬁg QBcording to a third enbodi ment of the present in a
condition during the ink vacuum operation; and Fig. 11 is a schematic view

of the ink filling apparatus 5 shown in Fig. 10 in a conditiaqn duriqg_tge
ink filling oper d¢®narding to the present invention, ink is filled in ain

cartridge having a housing communicating with ambient air through
an air communicating hole, a porous member impregnating with ink,
10 anink supplyport, and avalve 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.

When the ink supply port of the ink cartridge is mounted

15 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.

20 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



DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS Preferred enbodi nents of the
present invention will be described in detail with reference to
acconpanying drawings. Fig. 1 is a cross-8ectional view showing an ink
cartridge 10 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 with an Fik. dhdgbarcPosa- pecousnakbnbeew Zshowinie gmatinkgcarthidgk
and housed in the ink chanber 2, an ink supply port 3 formed on one wall

and communigAind fed wht:hcbbeiba% Shanheiord i dpparanusito WRIBHNHApragehe! €
|l a formed on an upper wall. en the ink cartridge is nmounted on a

predeterm n j 1 on, o jage 4 to which a print head 6 is secured,
an ink supgl%glér%{e%%éﬁé Jgscg l%?%:% ?’ng with the print head 6 cones into
engagenent |iquid-sealably with the ink supply port 3, so that ink in the
20 i nk chanber 2,_that i ink_i.npr t.ed i_.n_the _porous nber_2a ..
according to the pres n?EQWﬁoﬁ?hgﬂi%qﬁ 1§€b6??85aF§St%%Cﬁggh?gﬁééﬁ ELTst A
packing 10 fitter: in the ink supply port 3. is provided with a cylindrical
t hr ough’holIFIRRAG P § Heh@ gk eFerhet B6EWAPRN is |i qui d- seal ably
engageable with the ink supply needle 5. The packing 10 is forned at the

i nk chanber 2 side thereof a valve 5 seat 10a which is closed by a valve
body 11 descri beFiztesA #RE 38| d6e ebeWd ONPWiRK JdIRIPFOCESSpeh Byunting
inserting the ink supply needle 5. A cylindrical ink introducing nenber 12
havi ng an dpeniink 12a mondgmi artd nghev 1kt el l kg chppdeat2sis fitted over
the packing 10 10 . The valve body 11 is disposed within the ink

i ntroduci ng nenber 12 and al ways urged agai nst the valve seat 10a by a
spring 13, so thaid.he & e seedyohkli sigh cGhblwd nign aantaxirabxdimpéet bénanf
the ink introducing nenber 12 . Afilter 14 is secured at an upper edge of

the ink supRIk sRRBy3pbAt SUEnd cRBaRer: i &t 1Uhed teERAidbe I Rt peksehbe
porous nenber 2a housed in the ink cartridge 1. Fig . 2 shows an ink f

Fillingoappafaddisi ecs difg o d, first enbodi ment of the present
invention. An Ink reservolrr tank 20 is provided at an upper part thereof
with a base 20a on which the ink cartridge 1 is nounted at a predeterm ned
position. An ink 2Q filli j j Lot A8
The ink filling pPi%g’e' 51%%25 2 S‘a%ifrp%i;ﬁé %ﬁuﬁcﬁmrta{@% ?éﬁ?gagééf%laygggo :
engageabl e wi,th.the ink_s I ort 3.0f the ink cartridge 1 and a | ower
part whi chem%}aﬁ e%f vﬁL{?{ gﬁ%%%ojh?\é?wéﬁo?h the ink reservoir tank 20.
As shown in Fig. 2, atip end of the ink filling 25 pipe 21 is tapered like
the ink supply needl e S _comunicating with .the print head aqf fhe
recordi ng appar attugs Afd ARG 16GwaAg 6t ?’é@wfléhP?lP@r %égliilﬁgt HEC’FFSSeﬁg bft he
ink filling pipe 21 through which ink Kis filled fromthe ink reservoir
tank 20 to e §ifid g taprREAgus THOYR ol _ck1%g Pength of the ink filling
pipe 21 5 is so adjusted that the tip end of the ink filling pipe 21 nake
the val ve body 11 sufficiently separate fromthe valve seat 10a when the
ink calfridge 1 iBigwinted perERecki¥e PHAVIHOYINg ORG PiRMRLe 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;

20 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;



The ink filling apparatus according to the invention is also 10 provi ded
with a vacuum section 22 over the ink cartgidge 1 for generating negative
pressure in the ink cartridge 1 through the air comunicating hole |a
formed in an 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 rmuntasiqr%' g]p Jl%atﬁ‘éhgrﬁﬁ %%threiwdﬁléo‘f’,lggr?nshﬁh 3 ldiferPPARR L HRe

vacuum section 22 is slidable in a vertical direction, i .e . , along an
arrow A shofirGHHY to 2 '%Hér‘éﬁﬁ’@%lﬁ‘ééltti%tbé Dheaaidesn atcqnd idnicon fleréng a
vacuum pi pe 24 having a connecting port 24a which is resiliently abuts

agai nst- theQQQ'%ﬂhﬂﬁﬁﬁ%ﬁﬂi@@ﬁiﬁﬁéomziaﬁdthe ink cartridge 20 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 present entFadi.nant rshawmchnmﬁtg&.viewndethk|inhefﬂf§ﬁﬁébégkaratus
herei nbel ow with reference to Figs. 3A and 3B. Figs. 3A and 3B are

views showi rfiolhei AroLes S 0of nBWHHdIE itRealPkngaE 14 11908 £ 90t n&(tlggéf'é&io% of

filling apparatus. When the ink cartridge 1 is nmounted on the riage
the recordi ng apparatus, the valve body 11 is pushed up by the 5 tip end of

the ink supply needl e Bpasr$BeWBN HrFir EcﬁgﬁgggﬂgbngPPBEﬁﬁﬁﬁsthe | nk

supply passage and allow ink in the in ow ouf "of the ink
cartridge 1 to the print head 6 at an anmount required for ejecting ink

droplets fromthe ; ink i he ink cartridge .1 is depleted,
the ink 10 cartriggg% E?Eddetacﬁ%E%PF%nFFﬂéﬁfhﬁﬁ%%ﬁﬁaJﬁﬁﬁgﬁﬁﬁﬁféﬂggnthe
ink filling g s.shaown i.n Fi.g. 2. Wiile the depleted ink cartridge 1

i s mount ed 8%9?%ég%§sé o5 ta Pr’el%%{erfﬁrﬁf%‘?& S AFAP2AHET (RS,
port 3 is first accurately positioned with respect to the ink filling pipe

21 as shown in Fig. 3Ai nd, thereafter, 15 the ink cartridge 1 is nounted
on the base 20a o?lghe i Tk & &E&Sfgisectional view showing an ink cartridge

10 mountedona carriage of a recording apparatus to which the present
invention is applicable. As shown in Fig. 1, an ink cartridge
1l isprovided 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 chambér 2, and
15 an air communicat;_ling 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
20  ink chamber 2, that is, ink impregnated in the porous member 2a
according to the present embodiment, is supplied to the print head

6.



tank 20 as shown in Fig. 3B so that the tip end of the ink filling pipe 21
pushes the val ve body 11 up agai nst the astic force of the spring 13
thereby to release the ink supply passage. Then, the vacuum section is
driven to nove down while 20 positioning the tip end of the vacuum pi pe 24
W th respect to the air comunicating hole |a of thg I nk cartri%gg %hi%?d a
connecting port P4maskingelPaéutifiepi pB DAecHREsSHRPOY eRghgefeht Provide

l'i qui d-seal ably with the air communicating hole la of the ink cartridge 1
Under thi s wiahdi tbydn ndatiera lat haougmhnirep £ onoedsiioihy GentRy thgresl whicho
negative pressure i5 generated in the ink chanber 2 and, accordingly, air
held in thegsppiqusdreahtEb2g éngayd@Eibbe ad ththeghnk eupp Yy cewdls Bat i Pige
hole la of the ink cartridge 1. Thus, when the negative pressure becones

hi gh enough & exceed iheodhblienencRe5ihR YBhAbekeyeki@é theréok savdlvelge
1 fromthe“ink réservoir tank 20, ink K contained in the ink reservoir tank
20 coneg tqo fl ow. into. J tyol n VAN i e
por ous. remBE 20 By e P LR B T Aty Sttt bF A o bue erber 2
10 During the ink filling operatiqn, when predetermned ink,Ls.fil i n
the ink caM@iV8g&Sft tRé &ﬁcﬁﬁﬁﬁﬁaﬁﬂ Fe 88§8tg¥afﬁﬁef l%?o%haeh%%a%ﬁﬁéﬂ¥he
negative pressure, the ink cartridge 1 is detached fromthe ink filling
pi pe 21. | meelile Speration, the valve body 11 cones into abutnent agai nst
the val ve seat 10a because 15 of the elastic force of the spring 13 as
shown in Fig . 3A. Therefore, the ink supply port 3 is closed by the valve
body 11 and i nk Rscpléndmicdlfipkh intkodec g WiMlee Lihkaydpe ¢l porerang
after the filling operation. Fig. 4 is a sectional view show ng anot her
exanpl e of 12m ESmiwmki sapphy widrt the iwki clhamber i2nks ffiiltitiedgo vet rhiegp@cieing he
present invention is applicable . As shown in Fig. 4 , one wall of the
openi ngo of 1fghe TRHE vaURR Fo@pnt i alspbeed wk cblianttes i Akdinterddidiorgmenyet h a
sl ant surface 12b which enlarges toward the i nk chanber 2. According to the
present enjodipRnt ] R9EAUTEdNkahRhae! eflel 0hOvE5skhe 10K Bypal ¥yppony B3,
flows toward the porous nenber ga t hr ough

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

15 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

20 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, a tip end of the ink £illing

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



11 the slant surface 12b, ink can be filled up to far fromthe ink supply
port 3 while air space at the opening 12a80r air bubbl es trapped by the
filter 14 are pushed out far into the ink chanber 2. 5 Although the

enbodi nents descri bed above refer to the ink cartridge nounted on the
carriage of the recordin paratus, the present invention js_not linted
thereto or XHerdpyt ﬁlﬁa‘gﬁﬁﬁ@ Bae5 BPER TRy She éﬁp?‘{’kdff‘Bwaﬂu'? &t
cartridge for use in another type of recording apparatus in which the ink
cartridge iEhdss korResdinotbs nipagnd agfe e lakpfidd ingapingi Pé Eheoyuaik
cartridge is nounted on a desired fixed part of the printing apparatus and
i nk cont ai mdidm irke Ki ik €atleddfeomstisepihk ek derwdier prankt 2i0ead theoigh a
flexible ink supply tube. In such arrangenent, the same performance and
function canhe iiead izedras b&r@je&mehgr@ehgtﬁeger thediaiaowlliﬁgﬁtyi;s@eil In
t he above enbodi nents, ink Kis sucked up fromthe ink reservoir tank 20
whi | e vacuum W hey Lok reed el Leati e
3 Fovovers aorharo5rae soa® thRLETRCaR of M TACHITING BABR p Ithales
cartridge S u t_through ink suppl t 3.up to.a

pr edet er m #(5{5 P’%\)/ivb’%r éégg'r gEZ%uE %%?e’é%f}é ﬁeé)‘%%'iéagr@& tglﬁ:dv?ﬂié’ﬁ FRAC i Hie
cartridge 1.is connected to tHe ink,reservq%g t ank Zg for filling ink at a
second, suBERUERE LPEpCAFRTEAPE Lak® MeYnted sreftdeaBreet Rl FRE HiYling
comuni cating hole la is previously sealed by, for exanple, fuse-bonding a
peel abl e f 4 Kan exhausting pi pe connecting to a vacuum punp is inserted
25 into the ink supply port 3 while keeping airtight to thereby push 12
up the v aloe bony 11, deconpressing the interior of the ink cartridge 1,
and the exhausti Agepipe fiid liagovepa whens tlecorddag ve thecssert ion tee Jisk
cartridge 1 reaches a predeterm ned |ow | evel. When the exhausting pipe is
renovel) tiperovikdesuppltin povtcduis seealied 32byvehethal ek bosytdidgeiel tfod he
el astic force of the spring 13 to naintain the | ow pressure condition

i nsi de t hegehkreglihg degativéhgreakbhiee, if hthd Ak abltirddgel1i ShABUEE @theon
the ink filling apparatus and the ink filling pipe 21 conmunicating with

the ink reagr\nimdrfita ithd Sol 838 Hdithdd i Pah 1B pePKvaURPE ¥hBAHi oS- i

1. The vacuum section 22 is supported by a stand 23 extending
upward from a position which does not obstruct the mounting of
15 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 resilient.ly
abuts against the air communicating hole la of the ink cartridge
20 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 filling 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



10 ink is forced to flowinto the interior of the ink cartridge 1 owng to
the pressure difference between the interjor of the ink cartridge 1 and
that of the ink reservoir tank 20. Ink is thus f filled in the ink
cartridge 1 . According to the present arrangenent , because nerely the ink
supply port 3 perfornms both as an air outlet 15 port and as an ink inlet
port, the iame Viewssheapipw dhesprasess afideowitine the dnkuekukEidag YHA |

in size. Fig. 5 shows an ink filling apparatus according to a second
enbodi nent thke tihk @riedenty appentatars. As illustrated in Fig. 5, the ink
filling apparatus is provided wth a sealing nenber 30 20 whi ch functions

to seal the air comrunicating hole la of the ink cartridge 1 and an ink
filling pipe 21 whieghtBagagrschiguidgseeal abl youhtadtde the sappiygeot to3 of
the ink cartridge 1. A selectively connecting device 33 is coupled to a

| over end. ehel B8 cbblibl! LpRA-ALAS 2Lncalall Ve SEEPUNL CBL | His REauS 2y

opens to ink K contaln i nk reservoir”tank , and a negative

pressurge applyin i.pe 31 _cqnnecti o] u (no

whi ch gtne éPegnaéﬁgﬁﬁvglﬁﬁb§§@P Y Pﬁegﬁgsgéﬁ%&%ﬁ%&hgbpgqghrgeﬁaégﬁggggﬁais
enpl oyed as gne exanpl e of the selectivel onnecti.ng devjce 33. Accaqrding
to the secdfdeaFSolPfehtl SHRALY Rﬂfp‘?%ﬁ%dyricﬁlé ¥R dgetRei ’sn]ﬁnciﬁﬁr@%ie’f)n
the ink filling apparatus, the valve body 11 is pushed up by ink filling

pi pe 21 ané renbved PrbnPEheheaink Sertridgetd felea@eP¥Hatipradupmly an
passage as shown in Figs . 2 and 3. Subsequently, the ink filling pipe 21
i's comuni eabedtwirelqutirednégat ieje qriaws umk aiysipliatg figan Fheyn &34 ng
the 10 three-way val ve 33, so that negative pressure is generated in the

i nk chanber 2 to exhaust air fromthe ink chanber 2 and fromthe porous
menber 2a housedwheer ehs. iAk &ntthe whkncéheridge chanbede@letedsuflie cirdnt|y
deconpressed, the three-way valve 33 is operated to switch the connection

of thejd nk chidkhiigePiiPes2detachbe FokmlBheosaLAL £§& 1 H0aid PodRt ed hen itite K
cones to flow into the ink chanmber
ink filling apparatus shown in Fig. 2. While the depleted ink
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,
15 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 filling

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

20 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



2 and the ink cartridge is filled with ink. According to the second
enbodi nent of the present invention, since air in the ink cartridge 1 is
exhausted through i nk supply port 3, airzﬁhrticularly inthe vicinity of
the ink supply port 20 3 can be withdrawn nore assuredly and then ink can
be filled particularly in the vicinity of the ink supply port 3 nore
assur edl y. mégative pdeasuagacugehioranetiight piahk champerchandi dgeordingay .,
the undesirable air flowto the print head 6 can be prevented while

suppl yi ng aiy hekdt ont bge ppopbubeadmber 234ikuekhatusted theoabbvehe air
enbodi ment, air is exhausted independently fromink injection process.

Oning to t%&ﬁ@&féétpﬁgm@l@rféeak LAKeRhiOBa BT bLE! €11 | Ynsk! O0HeROH | Ve

pressure can be applied”to the ink chanber 2 whil aking enough tine to 5
acconplish [ I Wwr
rerr[)\r/n(;dI gutﬁé%&r@e%regg %? Irrg;en%%g%gqﬁ%%secor%{ t%oo Hﬂ&\tgi[e 2%?1 rg(a%SX‘F?CSe

I I d t _sh ly b di
Stop vaPve 1 AR TIANRE Bf e FICRFEFEAgeR saTthe Thipeeer i ¥ LahRY 2

af ore-nenti oned enbodlnents refer to the case where ink is filled

i medi at el y2&f tigik theaniaiqgd ritidd g s e daRReesed tandinaPe comese Lo f 60Y
menber 2a may desirably be subjected to the hydrophilic treatnent or

i nk-philic insatoientinketerertilkge fkaid griaduabl priogessgndte tin $heapervhe
deconpressi on process may be omtted as ink can be f filled in the porous
menber 2a aménigef @4 by aepinlsl afythet tapikaeyadetidy dheaHwpatdurmeabeza
itself. Such hydrophilic treatnment can be realized by inpregnating porous
menber 2a wigh water, polyhydric alcohol such as ethylene 20 gl ycol or
glycerin or its aqueous solution, surfactant or its aqueous sol ution, or
their conposite solution and, thereafter, the porous nenber 2a is

dehydrgped and/ Oerﬁ‘irgj th%?qq{léj'f'lgh)& (?t '&Toe‘i%rtqlé% ”ﬁzﬁ%%r 23R rifi@ednknk
cartridge after the latter is depleted may be filled with ink owing to the

capillary @ﬁé'ﬁ?if@dZQRUEhe ink cartridge 1, the vacuum pump is deactivated

to stop generating the negative pressure, the ink cartridge 1l is

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

valvebodylltomesintoabutmentagainstthevalveseatlOabecause

15 oftheelasticforceofthespringl3asshowninFig.3A. Therefore,

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

prevented fromleakingout of the ink supply port 3 afterthe £illing

operation.

Fig. 4 is a sectional view showing another example of an
20  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

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



15 c?&ducting t he deconpressi on process because the porous nenber 2a is
stili hydrophilic. Assuming if ink is stijljl remained in the porous member
2a after the volatile conponent is volatﬁllzed, it is preferable to adjust
t he conponent by, for exanple, dipping 5 the porous nenber 2a into water so
that ink cartridge having nore stable characierjstics can_he_manufactured.
Furt her, i tthes sgaresaBIi@aenaebi nkn oﬁ?aiaﬁgd%’r#?‘ﬁueuxi’ e FEEeFUST Eﬁ%ngngo
is previously degassed by agplying ink to air/water separating unjt
const r uct edupplholdasw Bi Whilgeabrappade f QR#HQRﬁﬂ%ﬂﬁ'&zfeBFigérsﬁﬁﬂbégs
Teflon T"' thereby to renove gas dissolved in ink, so that the seepage
per f or mance refpgatk byi ther Bspeet 1o aree ppeheds onbnbar It @ &trehénknphapeer
and the porous nmenber 2a can readily inpregnate ink entirely and uniformy.
Furthernoreg, in the enbodi nents described above, ink is 15 injected by
using the low pressure within the ink cartridge or capillary action by the
porous nenber 2a. However, it is also applicable that degassed ink is
conpr esged and S%ﬂﬁ!ﬂ&fbpﬂ R ﬁSoH@lﬁeﬁ@@,t 8b4ge; b8y oalghld hee fidik calippleyipRrt
by using a conpression punp. e same or nore inproved ink filling
performance can bg 20 realizzed his. { , n { IS
tr&ech)erTBPéxgnggno% RL cL,ar%lQ%}éa&.g@nggeccﬁydzi%ﬁa ara%%., LR

i nj ected uf@&r rconpressron condition, ches in the

vicinity of the air conmynicating_hole |a and el .out i
communi cat PF§ S5 et PYe PR REi L B 168?51‘3@8[ E}&%?g‘?%r’fgé?%reekf)ak %lf%t ?%%ﬂbfe,
operati on. 16 ' Therefore, at |least at the |later g%;g% of the ink fﬁlling
process, aithenhyVvppeiepaay PBARRY Y &8 3hrGigFRT Het OEMERITEE PR RbI e
Im the air communicating hole la may be sealed by a cover or the Iikg
i i at el pylpefof cecheddogpinpanat ust in Weirhik g ink aarcsr hfge dSFOBOTREE
pressure within the interior space is .

10 on a carriage but a print head while the ink cartridge is mounted

air

on a desired fixed part of the printing apparatus and ink contained
inthe ink cartridge is supplied to the print head througha flexible
ink supply tube. In such arrangement, the same performance and

function can be realized as the embodiments described above.

15 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

20  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

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



increased. In addition, for the purpose of injecting ink in the vicinity of
i nk supply port while air is conpletely exhausted, the ink flowrate at the
beginning of the ink filling process is dét to be hi gh, 10 for exanple,
10g/min. When the ink flow rate is high, air bubble 15 sticking in the
filter 14 is flushed into the porous nenber 2a due to the strong ink flow
as shown i MiFtlge veAveodnel sdeescmpres sbagdiveinperiok of tde ik earsrhdgh,
the flow of ink injecting into the ink chanber 2 through the ink supply
port 3 projlectindgtht exihatsoimghelgwtisoremaivedofhéheankegarttiviedgeessubent
in the horizontal direction of Fig. 6A along an arrow shown in the figure

because of jirheHeargRk EheWriBgksSt aRELcREs L RAUOUS-BTEREN AR 1alvelihe RREA
ion just above the ink supply port 3 . Then ink turns around the ink supply

(Fl);a).ll:lt ﬁﬁt te?k;n spacg% ﬁ%g%aég P gégggéﬂghﬁgﬁr@gifs%@pﬁgﬁ ?\E}}%?ig?h%ll
of por ofe. HOABHS FA VTN e 1Y IF8 P PREH) 30 6o o8apd TR fﬁ%l@%si%%{ y

of the ink supply paort 3. 17 During the ink filling, process a stage
when a predét@Pﬁpﬁ@dnaﬁﬁﬁnﬁonP¥%§SU¥%WCQBQ&&ﬁ%P inside the ipk E%ﬁEEF@Qeof
the ink cartridge, is filled in the ink cartridge 1, the ink flowrate is
changed to k-ediberdeieap tbe ¥dr caxampldge & imouBterd ohele ok £iLblinat e,

i . a. , 5g/mn. After changing the ink flowrate, ink is gradually filled
in the porepparathey add theditbhe diridyublibe 25 admmini satplisded tduthier bnkt he
vicinity of the ink supply port 3 is carried upward by an ink wall 17

defined at fddwrividid @v@lk 89 $50WdFtdd GnthBrhaninki Sabply PorIst ed ohat
through 10 the air conmunicating hole la. At the last stage of the ink

Fillingopraegsss evgiedd ctoh@lw ﬂa%bl;ﬁé hﬁté&f'l%lﬂ B8 ehehehd Byrthesger ous
menber 2a in the vicinity of the ink supply port 3 , such air bubbles are

di ssol ved i Qurg(tbfthé' LS Lkl ﬁ %?%%%G&%]bya%en dﬂit%%ﬁ‘&f gt gy 15

printing operation can ‘be preven e ot her once excessive
anount ink is |n ntlonal f|II n the ink cartrld to exceedj ng the
desired amS@t%: &uﬁ?@q%@ﬁﬁ 9! 't"}Pu‘:é lé';)f =t ol t chaq”ﬁ?\'lé s §B§kéﬁ Qﬂ‘gs
exhausted from the ink supply port 3, a part_of ink dissolving 20 air

bubbl es in tlﬁée\ﬁﬂﬁh?y-r’(’ﬁc%’fféqqﬂ@ éuppl}csmfaﬂn%te5ﬁewer%%arﬂaﬁﬁw%
ink supply port 3 . In this case, further, if fully degassed ink is
injected i #epﬁelsenmeéalvrﬁwenémmwgpytfﬁ pstr foxmg ol ashan ety aubhetint
of ink is exhausted out by vacuum ng, the extra part of ink which is
exhausi&d oot ehd rrkasuppkyimpbet Byer fadremgnk £illing apparatus can be

made simple in structure and small in size.

Fig. 5 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

20 which functions to seal the air communicating hole la of the ink
cartridge landaninkfillingpipe 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

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



25 to dissolve air bubbles remained in the vicinity of the ink supply 18
port 3. Accordingly, nore inproved ink cartridge with conpletely free of
gas or air bubbles can be manufactured. Nbreover, in another arrangenent, a
first type of ink which has | ow concentration of pignent or dye conponent
is injected at 5 the beginning of the ink injection process, and then a
second typpipé 3hicavnett heg ti ghveonoenpuapi énobfshdwymehiorh gemesssenent
is injected at the next step. By this arrangenent, at the first step, the
first ink heyaogveéhpreesueenponenthLoneaindbd ahend, bdt the¥enrgag easye is

i npregnating performance can be readily inpregnated 10 within a regi on of
the porouseHBIBEE|28s [rRMkhRpOBENE MhPE el BE LRk 15URBhY POl hgid ®i ddia s

m ddl e | evel  thereof where the ink inpregnating pérformance i's relatively
| ow at the beginning. Thus, the porous nmenber 2a is wetted by the sol vent
of the first ty j a n t L .y hapreg i [}
Thereafter, 15 Bﬁ%gégggﬁ ?gpgﬂéfé?ﬁghﬁagwggdﬁﬁgﬂ%éo%%gﬁe%tQ% %ggﬁgrgpﬁon
is injected in place of the first type of .ink.,.This arrangenent .is

hdvant Sgecttt FREGRE: 1 hR RarHES (9 [EhP (47 T TS AR e valve
sufficiently elimnating the air bubbles remained in the porous nenber 2a.
20 Accor di BedY ¢t i BEPRRFeRRRY Abkt fbhedngdmdike 3dheAntheeTakedfromghe
process is conpleted, the second ink having high conponent concentration
occupi es tyelvewsat dfrore ofelidasepohe Ui henbed Y2pa s paghasy sbonnt in giigshe

i nk supply port whereas the first ink having | ow conponent concentration
occupi es thantppmer sepsedquentiife pheousk26ibhkihherpPse Hoviey exmmthmiicag ed
time period after the ink cartridge 19 thus filled with ink is shipped

fromthe fwctRrynenhégativeepebgsuneUsgplyiie bepeenhy byeppedtedrig@he
different types of ink are mxed up together because of the fluid diffusion

phenongna, ¢ jgAge a4y 44018 §8NCEN TRl RBgQE 1 LBk Ssb @bk & f gEnRELBELNG AR be
acconplished. 5 By the way, sone recen? ink cartridges are provided with a
menory deVJfl%? .#’Yfél :.Stzoﬁ:%se&ps{lgknaﬁét&&{ THd 'i?x')é‘ghBFan&' 99, coNl L @pg for
the sake of ‘reflecting a cartrrdge Tnformation such as an 1rnk quantity, a
manuf acturing date, .and a del .nunber, and a change of pr.int.i ondi tion
Caused by BTN AE BPorne SACTeLart Ayt Ipd uRanPiAd Y etk
showi ng one exanple of a caolor type ink cartridge of this type, Figs . 8A
and SB ar e® pEr¥p ‘F’v/%n‘?/]rlé\ﬁ§c§ﬁ‘é\ﬁe§§e§'f‘i'lb%tthéﬁ&'é"arye‘é?lg?r3l§c’f%P€§,rated
respectively, of a nenory device attached to the ink cartridge shown in Fig
7 , and W Ewikel theceenmretion ef shwniimge thid 4ing cme i2dgd os rden 1
Fig. 15 7 in a condition where the ink cartridge is nmounted on a recording
appar dtSus . cdmmahboat img Fige 72, ama hkk dacomedge £0owsimprovheethinichiamber
single, unitary housing 41 the interior of which is divided into a
plurality ofandkclcbaiher sart pidgxanpl eiliéedewink chanbers 42a, 42b, 42c,
42d and 42e for different colors in this enbodinment. 20 An ink supply port
43 is fornmed on each of the ink chanbers 42a to 42e, and a nenory device 44
is attached on afc&dt@ng dbldtesotond enidAmdeok MheCgF & sé8ge nd@nitAlbn,
storing the data relating to the cartridge information nmentioned above. The

nmenory devd G&-&4 iy 3% PRSI SPQWMY U ddS 1s84%RAGsBER 18r g 1M @%‘ﬂ)fp‘&‘yt h a
circuit board 45 and el ectrodes 47 forned on an 20 outer Surface of fhe

i it b i . el | actrj cal
connect | ng 1o tHe e ort Sase iy 1ntl EhPRELELENTOE e RACIARY Yore.
ith t I tact it i I 46 of the.ink | t di t
I e e L A o I e D
position of a parria?e,4 of the recording apparatus as shown in Fi%. 9, the
el ect r odeP A~ WUt #el YrdREHP etd e vat thgel ik supply port 3more assuredly.

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.



into engagenent with the contacts 46 fornmed on the carriage 4 so that data
stored in the sem conductor storage elenment 48 is read 10 out by the
control section of the recording apparatu4, and the cartridge information
is updated. In a case where the ink cartridge 40 including the nenory .
devi,ce 44 as nentioned above is collected fromcustoners for recycling, the
information in tRerbkewryidevhee abdvies etipdatiedntq B3t He leadtesisted
information, in which the information such as the information during the
ink filli ngnaépaﬁlaeel_c1§yf£8m_simew3téa9ioﬁ W JRGHC! eBwiRl £arind Jas, i Lh
stores the suitable informati on can be provided. In the above enbodi nent |,
air in theji j ! St : h ir_comunicating hole
la to deco?r%Féglsés:%{Ithereée?ﬁ:?épﬁgﬁf&%glr’eggf%%g&gbg#? %%ggg hréerg%trjf\é%é)err%rﬁ <% or
exanple, the cartridge itself may be set within a vacuum chanber as shown
‘n Flgs . qorar 48P PR T end e §£ﬁ€5>§£r pouhi e ffaking nousts gt
view showi ng an ink filling apparatus according to a third 21 enbodi nent
of thekkpreg%ﬁ?mP%léhd&nd‘FF Gri el &g nt hee PRRCVECIRITRDDBRAFRe aasEddy 11
is a schematic view of the ink filling apparatus showmn in Fig. 10 in a
condi ti on Bemevigdtdetink filling operation. S As shown in Figs 10 and 11,
the ink filling apparatus is provided with a vacuum chanber body 51 which
is sealed by a lid 50 so that an ink supply port 43 is defined. Qpenings 52
and 53, which conmectane penfaotmindeizz ahd ascondi enboditerite|®asiregdakwe
(not shown in the figures), respectively, are forned in a wall 10 of the
vacuum chasdesedinithedhl s hase e rhest56mbsdsineRESERoRh 1her RP! oMk 15he
ink filling chanber 54 . The base nenber 56 noves in a horizontal direcCtion
X by a driye gmahadi . e ELOS '3 i.qk .fi]) L

pi pe 21 cgﬁﬁecting éﬁﬂkﬁétfgzgﬁggg?lPaEEEggl?%%%dgﬂqg%%dﬁgpg;qgﬁﬁkghlggr
exhaugiyi ng pi pe 59 having 15 the sanme structure as the ink filling pipe 21
and released into the ink filling chanber 54 are enbedded in the base
menber 56 and arranged along a line in which the base nenber 56 noves. An
el evating nmechani,sm 61 _havi ng .a _hal ding,arm 60 at_a | ower end thereof s

di sposed at an lrj%lpee??ﬁ)(]):ﬁ'f“gﬁ‘%&fmte eewgdﬁﬂgn%ﬂ&fefefoﬁﬁ Fas56 ?Ifeslnk
constitute a%jﬁxééiili ng apparatus. Wth the ink filling apparatus thus
construct éf B <ot Ahtdge the d¥fera by iERe A6l HRREMREASE6I - and

the base nenber 56 is driven to nove up to a position where the air
exhaustirufowever' the porous member 2a may desirably be subjected to the

hydrophilic treatment or ink-philic treatment before the ink
15 filling process. In 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

20 glycol or glycerin or its aqueous solution, surfactant or its
aqueous solution, 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



pi pe 59 faces the ink supply port 3. Subsequently, when the ink 25
cartridge 1 is elevated down until the predeterm ned position by 22 the
el evating nmechani sm 61, the air exhaustiﬁﬁ5pipe 59 is inserted into the ink
supply port 3 as shown in Fig. 10, and the valve body 11 of the ink
cartridge 1 is pushed up by the air exhausting pipe 59 to rel ease the
interior ofcen@u¢hkngatieidegeonprepsiton RRICSS T ARF AN, Cheh@aneus rembey
chanber 54 is deconpressed, and air in the ink cartridge 1 is exhausted out
of the ink Zzaris igigel 1 hydooghilibe. i Mesupply iforink3 ia sa illdweremadmeidon n

t hereof and al so through the air comunicating hole |la at an upper portion

thereof . Aih&poiradfs WaRberile sdecenPhe S1ei ilevebmpenehesi fveladeleradned
10 value, the ink cartridge 1 is elevated up by the el evating nechani sm 61

and then t Se. 6. | rjMe W, a 1 n ;
position vmhie(;tr g%tﬁéglfggghllél tl:(l?l;d idps\é: E?E%ad(@g&%%:b K gﬁ%g‘f&?ﬁ%’ %q.ppmg
FinaIIy,5 t i nk cartriggp 1 is.q%gva%ed domq}q¥.t8e el vatinqﬁgﬁgpa%5§n161
up to apre %é’lprﬁoﬁlégdmﬁ = %?n,lrh WARETi Rk T13Y MR i%rgfb%gﬁl st heerted
into the ink supply port 3 as shown in Fig. 11. Under the condition, a stop
val ve 62 ofSt3Hl§ ubRrBICEBREEFLGEI AgRaRei RRILGABFY BEdssage i s rel eased so
that ink contained in the ink reservoir tank 58 which is conpressed by the
pressure 20 difference fromthe anbient air flows into the ink cartridge 1
t hrough the ink fEUFtherpi pe 23 praferablegehakeivkacpnrbaénedniRe8handit
of ink is filled in the ink cartridge 1, if the pressure within the ink
filling chammerddir stankr2asiéd byewmnoasbyedegassedebgasppdyiabveénknto
shown in the figures) , ink can be prevented 23 fromleaking out of the

i nk cartri dgier /Awdthe 0 ugdpd Fge hd GoEusresidng: 8y Il Uow fa lseakientriinkem
is adhered on a surface of the ink cartridge 1 where the air conmunicating

hol e | g0i s JordBtd: Sefla tH B e BN T IRY ™Al deby 1K reRidVREgas
prevented from | eaki ng out even
dissolvedinink, sothat the seepage performanceof inkwithrespect

to the porous member 2a can be improved, and the porous member

2a can readily impregnate ink entirely and uniformly.

Furthermore, in the embodiments described above, ink is

15 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

20 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.



t hough the pressure adjustnent process nentioned above is not perforned.
When the air communicating hole la is septed by the sealing film the
intérior of the ink cartridge can be sufficiently deconpressed because the
air exhausting pipe 59 is inserted into 10 the ink supply port 3 as

descri bed above._ In the _.above odinent, i 1% L0] bt Qqt i
cartridge gﬁéﬁfﬂé'c%ﬁﬁﬁq%ﬁgoﬁlﬁ Il’llgl%ﬁg Sot£ eé)zfi %ﬁé g’?%{gégﬂ%eglfisii%ndﬁ%h'e
ink filling chanmber 54. Air in the interjo

. , rospace of, the iakiggggﬁé 8 Or
hel d in theigonayPreifzabloabeatn e RS fReary 15 %t tdF 8N batause  of a
pressure inpact if the filling process perforns the foll ow ng stggs, t hat
is, the canty begehesailecoopnessedt ing shdlé jkasmayt &8 SERd ef B¥sBr eV tHe
ink filling chanmber 54 is increased at a second step, and the cartridge is

deconpr essggAdaike Almmedititel StfEortd ttehetonpdredsion fof Hehelslstaphielslsingh
step 20 for the ink filling is perforned only after one or nore cycle of
ai r deconpression, angd, 18256 f G ARG Withis endiedediod s tison, in
t he foregoing enbodinment, ink I1s filled by the pressure difference from
anbient air, caused by the deconpression applied to the ink filling region.
However, andtH&r*S°24 arrangenment nmay be applicable For exanple, ink may be
conpressed and introduced in the ink cartridge after air in the ink

cartridge is withdraw, Furthermpre, the i ANA Y i i®yand
det ached 5 10 frdﬁ}%%€l$hﬁnfiCP?ﬁﬁeBPﬁBgfo§%§35%%£Sg§Jég%gﬁgf%ﬁghﬁgbe 9
by actuating the elevating nechanism 61l in the enbodinen I e.
However, arfdt hek sHBRi &t W]ﬁhlrezfi’srolﬁém&?bﬁtce;ﬁ’[ besug%ﬁg:\%ﬂl%ﬁg&sg@
operation. For exanple, the ink cartridge is secured at a predet rngneg
position, arate he s begimpdnaset itdiedt nk & 1tld NHRECTERE LAFFy %%g’e gt

hori zontal ly. According to the present invention, as descrjbed above, iL5 20
25 10 for example, 10g/min. When the ink flow rate is high, air bubble

15 sticking in the filter 14 is flushed into the porous member
2a due 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
15 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
20 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.



because ink is filled in an ink cartridge having a housing comuni cati ng
with anbient air through an air conmmuni cagi ng hol e, a porous nenber

i npregnating with ink, an ink supply port, and a val ve device including a
val ve body al ways urged by a spring and a val ve seat abutting against the

valve body, and ink.is filled. in.the housj t ' thisdges t hrough
the ‘i nk supply pOPEITHE e SWé%#M%%?QWé?ég%ggﬁl |ﬁ%%§%§?is€§gt in the

i nk supply port to thereby push up, the valve body, sq t-hat i nnly
passage i sPrepeisediasd pRRURS ?ﬁﬁﬁ@@ﬂé?ﬁhefﬁmpﬂé’ﬁ%&gﬁggﬁgigg? %%F%ﬁ%#&the
ink supply port . Thereafter the ink is injected by the ink in&ect'on.ﬁybe
t hrough thefi hkesuplsl gaperidgse tﬁaﬁlllfﬁ(dilsni% é@?{FaFéHtirﬁdﬁﬁe poFBEsth
menber which is previously deconpressed. Accordingly, accordln? to the

¢

present infaepki edtel tisi shaeakeidzed reducendowanupeteouf fori enampleiladpki a
short tinme with a high 25 filling condition particularly in the vicinity

of the §nk zuppl ¥ jRQI £16LNoAte DlioeKi Ngg fiien Al IAfETEREASTnAN: no liekbfl dwk.
26 WHAT IS CLAIMED IS: 1. A nmethod of filling an ink cartridge with ink

conpri sing, 3, A0usino Wi 46any 3 7913 0K AUEnEPRBebEORehBBECIRA! Ag Whd h
ink, an ink supply port;° and a valve Jevice conprising a val ve body al ways

db ' [ I . t _abutt] [ e s i
ahar ei i nEIRS P By o PR dSa PG G PR FaRTcRRE G L hY ooBh T het Tk

supply port. 2_. The nethod of filling an .ink cartri j t.h d. i ng
to clai m13URRdYePRTNR 12 Cf"flfll"e%é i PRk 2Bat 2| a\A’t greftlhwédﬁggglhﬂ% is

deconpressed. 3 . The nethod of filling an_ink cartri e\M%§1ink ccordi ng
to claim 1inkhdewed ankshewtiin dg-n6Bhe2ndiE inakly &g‘g‘%\}dﬁq PHE Eﬁﬁ%‘ﬁ is
deconpressed. 4 . The nethod of filling an ink cartridge with ink according
to clailin 2thve 2ir wemeiml ddtei rdpdone es3i on is perfornmed by vacuum ng air
within the housing through the air comruni cati on hol e whi ch communi cat es
with the inside of the housing. 5. The nmethod of filling an ink cartridge

with ink accordi pg thecliacm 2tage3of tvherigikn fiHd iter enecess osvied périle ned
by vacuum ng air within the housing through the ink supply port. 6 . The

nmet hod of fijld i@rAaRd Ak earildkidge o e lidnlbyacher gorgusomampeangaoinctiae ns

1 though 5, wherein the porous nenber is filled 27 ' with ink by coupling

ai r - seal ably; Lba dK £SURD! MO ALY ENK eRRhah e bbb Xds ey e el easbded o

anbi ent aiP¥£%H% ?ﬂe met 86 of PPI?}ggran ink cartridge with ink according
in ink if ink is fully degassed. Thus, lack of ink during the

15 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

20 air bubbles in the vicinity of the ink supply port 3 can be removed
fromthe ink supplyport 3. Inthiscase, further, if fully degassed
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

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



to any one of clains 1 through 5, wherein ink is conpressively introduced
t hrough the ink supply port. 8 . The neflBod of filling an ink cartridge
with ink according to claiml, wherein ink is filled after the porous
menber is subjected to ink-philic treatment. 9 . The nethod of filling an
i nk cartriglgq Wit nédkr@LEeRI¢] fdricoimpabied inkheaet nidge eiithkephplétely
treatnent conprises steps of I npregnating the porous nenber with water,

pol yhydr i G Al ool g el 351 LUMMIOIS, Bbgohol mingfaceRiagor 1ts agueous

sol ution, SUTT act aht. or i 18 aqueous solution, or their conposite solution,
and dehydrating and/or drying the porous nenber. 10 . The nethod of filling
an ink cartridge, with ink.accordi i , r.el r f
ink filling thr%l?d%e%eer i Ak as%%%%‘%’g&rgﬁaﬂg?'{goﬁ'ay@ atj’tqg gt%%gwgf@%ﬁ%}qi nk
filling process. 11 . The nmethod_of, fillin n ink cartridge.w.th. ink
accor di ng 1a® dr¥i APRCCRRERELRN P Ry é)%i ﬁy? hceori‘%?%?ﬁl%l}%oﬁ Hy ﬁg t:ieﬁkat
cartridge is controlled at the ink filling process in ich the i r3< IS
filledSt hrtheyheghaning efisieyipbrin]ectipn procesh AR EREE MY FYRG an
ink cartridge with ink according to claim 11, wherein the pressure in the
interior aff tilmk whkchahtsibijghi sonaenensetonyo’ Rignentg o AYer eampaaent
outside. 13 . The nethod of filling an ink cartridge with ink according to
claim1l, whergiektidieapr €86 Hext sudie | Byethds afrdrimwenarkt catt chegéirst

i ncreased by sealing the air conmunication hole of the ink cartridge. 14 .

The met hodyQf, f did 16178 ANl i hataky ic®@e 18t Boinpknafe oeghaent eaeliahnbit
wherein ink I's withdrawn by vacuumng fromthe 1 nk supply port after the

ink is fi lﬂa%ﬁ]ﬂ$ﬁt£§s. q nggh{ag%%a?%?g?rﬁﬁcg%m He ol ifiy) Un?geQHai:Qli

cartridge W K~ accor erein at the |ast stage of the

ink fil.ling, par. hi ghl d ink i [ ' ' ; [ . 16
e et T = FE8 Loy o5 R RaPEPI HEEBGE (11 | e adCer GPRG g Clal 1S,

wherein the nethod further_conprises, s.of , at. the Last stagge of_the ink
filling prJdH%s%‘;‘PIﬂYIH’%@th?gqﬂyt%gfagéégg level thereolf Whee 2Bfe bnk

impregnating performance is relatively lowat the beginning. 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,
15 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.

20 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

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



ink in the ink cartridge and thereafter exhausting ink by vacuum ng through
the ink supply port. 17 . The nethod of fisi 11 ing an ink cartridge with ink
according to claim1l, wherein a first type of ink having | ow conponent
concentration and a second type of ink having high conmponent concentration
are prepar C I il i r t bESsturddikl 5@ thgcresond
i nk. 29 %gu.saggéh%ét‘hg%ﬁoﬁllﬁqﬁ %%%egnﬁﬁwﬁ%gr?ﬁ%%{?w th ink according
to claim1, wherein the ink,cartridge j 4.0y ' idd

chamber whitche§E &84 gﬁfgef%rﬁet%aerd%uetds?ﬁg%ﬁ%l}t@ﬁ{e‘: #ﬂﬁggqu]lgrﬁ% ajcﬂhéan%é?d' s
deconpressed to inject ink by peans_of, the_pressure difference .from anbient
it R0, THe FRERPRSEPITAISTRE SR e AL EPF G RRATRI T o EORA NG GET
claim1l, wherein the nmethod further conprises steps of : housing the ink
cartridge wonisiemtarativkn fafl inkgsehtabbe Hew airint igenicapl bef 26APTREI 8RS de;
perform ng at |east one cycle of increasing the pressure inink f filling
chanber; and f ill ing ink in the ink cartridge through the ink supply
port. 250 . The mst hork ofayf, isbihei mgcanti dkkcaatrtiridgewi abei pkouédeddvhght o
claim1l1l, wherein the nmethod further conprises steps of : housing the ink
cartridge ianmamoiK deiildenghGhanbebreki eheirsineakeall présom bhegopt shdeng

deconpressing the ink filling chanber; performng at |east one cycle of
i ncreasi ng e RN i&HESrithd BKkEidf réPlUe6DARYY ¢a AL d§E AMHSE Nigrt Hech nk
filling chanmber to inject ink into the ink cartridge through the ink supply

port by neans._of. ressuyre _di i i 1 humbRes: od
0t 111 ag af v R e oSt ERECE TR, B0y St urte d
met hod further conprises.steps of .. housing the.ink cartrid in.an g
filling chanBeRTGR of PE%E&BSW%“‘P%EW?%&%‘? ibé’e;th(?e&%fag%g{len@l& tgﬁep‘ﬁlﬁk
filli n? chanber; performng at |east one cycle of increasing the &res ure
in inkl® filtsedd chiiBer 7 1536 RAYSEERPLEESVAGY ARCYINENPBEL SFAEPI K nt o
the ink cartridge through the ink supply port. 22. An ink filling apparatus
for fillingolek ¢Ypaﬁani<m<m¥erritd§ed@%tgém§wp§i:ri’91% HusPAGErBArEREFRYVRI t h
anbient air through an air conmmuni cating hole, a porous nenber housed in
t he housi nyifesrs ishomegrati figonkt &nd nk  rear istkeustppies poespeatd Ve lval 0 2
devi ce conprising a valve body always urged by a spring and a val ve seat
abutting agrimdtly deeival wethetyd tbechakink bhirngidgpashows imdiigli g anfase
menber on which the ink cartridge is set to a predeterm ned position,
wherei n t hesighkofid I Be-ARBAR AL M QMBI SESEhan katiklinae phoeneangaggabl e
with the ink supply port of the ink cartridge while keeping airtight and
communigat bngn v LRGeS WhbLL il 53R dat £K1 850 IS HoRhREAPEAILEELBEAL AGM
er by eng h f

t he base ne a enough to separate™the valve body fromthe
val ve seat of the valve device; .and.a vac . i far lyi:ng Lye
pressure t SRR 1S bo%ﬁr‘#’@&f‘i 5h E(l)?'e gf L%%E]elql%lg%%atrrﬁﬁg%ggoyég pgﬁg?ﬁﬁa

filling apparatus for_filling ink in,an jnk, cartridge c i sin : i:ng
comuni cat Mg R tHE BT et 3 %ﬁ?‘dﬁbﬂga‘lﬂ' 5P Y ?E&?{Tﬁélﬁl&% %alb/gg?%gus
menber housed in the housing for inpregnating with ink, an ink suppl ort,
a valve deviné® @oRpRF3ILAGYaOT diRe CHaAVeaISway ST (R FRITP 15/ afals‘fﬁ i &ﬁ&m\éega ve
seat abutting against the valve body, and a detachabl e sealing 31 nenber
whi ch seal ¢2he4abr <ommiddesnd éAeHoiedif RerpRk dAldnsH§ndppss &MeNiiAERGdi ng
a base nenber on which the ink cartridge is set to a predeterm ned
posi ti @aa, \wrereikn stulpe liynlpdrit kisngsappamad usn coaglr icsfeshean rdd Ichexrarst tRg
section conprising an exhausting pipe

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

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



engageable wth the ink supply port of the ink cartridge while keeping
airtight and comunicating with a vacuumygevi ce for generating negative
pressure, said exhausting pipe projecting fromthe base nenber by a length
enough to separate the valve body fromthe val ve seat of the val ve devi ce;

The Tk SUSTHSETARE B et A HIRCEEREAF dgee b 1% = RAch R0 or COne anior oot

communi cating with ink for filling, said ink filling pjpe projecting from
the base meHsmerHy 48 | kRN Fkigh TONReParEE et? T afveCHBATFr & t e
val ve seat of the valve device . 24. An ink filling apparatus_for filling

ink in an iellecdtaradesige? conprasfanged hovs¢egt 2otmukt Baekhgrnft hcanbreht air
t hrough an air conmunicating hole, a porous nmenber housed in the housing
for inpregraidmichalid g nkE e | itk Sjgpl yyper tecandinag vappardevsce
conprising a valve body always urged by a spring and a val ve seat abutting

agai nst the valve body, the ink filling apparatus including a base nenber
on whi CP_ the ink ygard riploe dis &ote A Qide M Gdeh @S NdStyResi 14 ofounbededn &he
ink filling apparatus conprises: 32 an ink filling pipe engageable with

the ink su ort o I artrli i I I A4

communi cat PG T THES BESHILPPrSE 2naEBhatn: L ar e wr s ek anh Hes S
for generating, negative pressure, .said ink fillin i r.ok ecti f t he
base menber by Sndaghs 5 EGHEE PR AT R0ay /14 oM The VAPLS
seat of the valve device; and a sealing device for sealli the air

comuni cat ildHFhENIGERRE WhkhcBRe rFUYeACBHT 40F OFRE S P ?nﬁ% a3 For
filling ink in an ink cartridge conprising a housing conmunicating with
anbi ent ai rthaty dagie aroard torimeeaiicaadveteor atpsraase HeRBRF Hodseacrd

t he housing for inpregnating with ink, an ink supply port, and a val ve

devi ce 16o0menitsitng tanes alort rodd pealtimys ofr §be¢ bpcerdpnongpaadagugal aadsehe
abut ti ng agai nst the val ve body, the ink filling apparatus including: an
ink fillingghameje havi signadiomkid ibpdagedegi on and a base menber on which
the ink cartridge 1s set to a predeterm ned position, wherein the ink
filling apparatus conprises: an air exhausting pi pe engageable with the ink

supply port of the ifkagar ihbdger MAi 16k keapi AP r4d ghiclushirty exkanehbny
pi pe projecting fromthe base nenber by a | ength enough to separate the

val ve body éé\f’]{?é heg VAL VifeBERnd 4oy al yecdevieeeaanrbikchiskbinggspEpe
engageable wth the ink supply port of the ink cartridge while keeping

airtight and co i catin i 1 _Lnk_t I Al nka f fiddHd
Sh 0 Onke {IAGTATTHR AL gtk ohtn AN rfkit) BeDdcklka | £ pde e
enough .to separate the, val ve body fromithe val ve, seat .t he _valve_deyLce;
and g douplitfy tRETe %Qﬁgg%ﬂ%%QJVe&9 YR%%?t?R% %%?%rggﬁléghgﬁgbiﬁs g%%e
and said ink fillin ipe into the ink _supply por f the ink cartridge.
26. The i nkiffﬂcl’l{m%@g%fg rimgs the g & 3 %ﬁéf)ﬁﬁiés,gw%eﬁms Fewriting,

the recycled ink cartridge which stores the suitable information

can be provided.

In the above embodiment, air in the ink cartridge is exhausted

20 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. 1l0isa schematic

view showing an ink filling apparatus according to a third



said ink filling chanber communicates with an air exhausting device for
deconpressing said ink filling region ang with anbient air through a valve.
. AN" AHy. A AS. Al & A@. A@. Aly. AHY. AL AL_. A Az A@ AY. Ayr . Af. An, . A@D Ay. A@. Al'y
. AHy. Ay. AYy8. A. An. A. A. A. AS. A Af (7gr 7sFIWI&g2 .
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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

25 cartridge 1 is elevated down until the predetermined position by
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in the ink cartridge 1 is exhausted out of the ink cartridge 1
through the ink supply port 3 at a lower portion thereof and also
through the air communicating hole la at an upper portion thereof.
At a stage where the decompression level reaches a predetermined

10 value, the inkcartridgel iselevatedupbytheelevating mechanism
61 and then the base member 56 isdriventomove until a predetermined
position where the ink filling pipe 21 faces the ink supply port
3. Finally, the ink cartridge 1 is elevated down by the elevating
mechanism 61 up to a predetermined position, and the ink filling

15 pipe 21 is inserted into the ink supply port 3 as shown in Fig.

11.

Under the condition, a stop valve 62 of the tube 57
constitutingan ink supply passage is released sothat inkcontained
in the ink reservoir tank 58 which is compressed by the pressure

20 difference from the ambient air flows into the ink cartridge 1
through the ink filling pipe 21. At a stage where a predetermined
amount of ink is filled in the ink cartridge 1, if the pressure
within the ink filling chamber 54 is increased by an ambient air

releasing valve (not shown in the figures), ink can be prevented
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5 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

10 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

15 withdrawn because of a pressure impact if the filling process
performs the foliowing 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

20 for the ink filling is performed only after one or more cycle of

alr 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

decompressionappliedtothe inkfilling region. However, another
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Furthermore, the ink cartridge 1 is attached to and detached
5 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

10 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

15 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

20 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

25 that ink can be sufficiently filled at a short time with a high
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the valve body, wherein ink is filled in the housing of the ink

cartridge through the ink supply port.

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 fillingan ink cartridge with ink according
to claim 1, wherein ink is filled in the ink cartridge while the

housing is decompressed.

4. Themethodof fillingan ink cartridge with ink according
toclaim2or 3, wherein the decompression is performed by vacuuming
air within the housing through the air communication hole which

communicates with the inside of the housing.

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

air within the housing through the ink supply port.

6. Themethodof fillingan ink cartridge with ink according

to any one of claims 1 though 5, wherein the porous member is filled
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8. Themethodof filling an ink cartridge with ink according

toclaiml, whereininkisfilledafter the porousmember issubjected

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 ethylenealcohol 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 filling process.

11. Themethodof fillinganinkcartridgewithinkaccording
toclaiml, whereinthe pressure inthe interior of the ink cartridge
is controlled at the ink filling process in which the ink is filled

through the ink supply port.
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toclaimll, whereinthepressureinthe interiorof theinkcartridge
is increased by sealing the air communication hole of the ink

cartridge.

14. Themethodof fillinganinkcartridgewithinkaccording
to claim 1, wherein ink is withdrawn by vacuuming from the ink

supply port after the ink is filled in the ink cartridge.

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.

16. Themethodof fillinganinkcartridgewithinkaccording
to claim 15, wherein the method further comprises steps of, at
the last stage of the ink filling 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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toclaim1l, wherein the method further comprises steps of : housing
the ink cartridge within an ink f£illing chamber which is sealable
from the outside; performing at least one cycle of increasing the
pressureininkfillingchamber; 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 £illing chamber which is sealable from
the outside; decompressing the ink f£illing chamber; performing
at least onecycleof increasingthepressureinink fillingchamber;
and decompressing the ink filling chamber to inject ink int'o the
ink cartridge through the ink supply port by means of the pressure

difference from ambient air.

21. Themethodof fillinganinkcartridgewith inkaccording
toclaim1l, 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 filling chamber; performing

at least onecycleof increasingthepressureinink fillingchamber;
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. 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:

an ink filling pipe engageable with the ink supply port of
the ink cartridge while keeping airtight and communicating with
ink for filling, 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; 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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an air exhausting section comprising an exhausting pipe
engageable with the ink supply port of the ink cartridge while
keeping airtight and communicating with a vacuum device for
generatingnegativepressure, said exhaustingpipeprojecting 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 comprisiﬂg'an ink filling pipe
engageable with the ink supply port of the ink cartridge while
keeping airtight and communicating with ink for filling, 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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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 abase memberonwhichthe 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 valve device;

an ink filling 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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projecting from the base member by a length enough to separate

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

a coupling device for selectively inserting said air
exhausting pipe and said ink £filling pipe into the ink supply port

of the ink cartridge.

26. Theinkfillingapparatusaccordingtoclaim25, wherein
saidink filling chamber communicateswith anairexhaustingdevice
for decompressing said ink filling region and with ambient air

through a valve.



