10 MAR 2004 1 METHOD FOR FILLING I NK I NTO | NK CARTRI DGE The present
invention is a divisional application of Singapore Patent Application No.
2000 06350-3. Singapore Patent Application No. 2000 06350-3 i gaAvaisoenal
Phase application of PCT/JPOQ 01845 filed on March 27,2000, the contents of
which are incorporated herein in its entirety. This patent application
also clains priority based on JapaneselFacent Application H11-86360 filed
on March 29, 1999, the contents of which are incorporated herein by

ref erence. BACKGROUND OF THE | NVENTI ON TECHNI CAL FI ELD OF THE | NVENTI ON The

present invention relates generally to a neth of__an ratus of filling
an ink cartridge, \MﬁT&?Dsu%&% éTsILi“ryﬂyGtoIgK prI:Rﬁ‘tO H&%d%éﬁ%ﬁﬁ%ﬁﬁk jet type
recordi ng apparatus for ejecting ink droplets in accordance with a print
signal, with ink, which ink cartridge is detachably nounted on a carri age
of the recording apparatus. RELATED ART A print head of an ink jet type
recor di nghappaestnis icomneses io amivisiosatt rﬁﬂ@blctaﬁyleﬂghoén PRROZAS y
passage, o30ohf1at | Mo 1is2cSURP! I o I ofdohe deakocart ri daggbpotbe paddi head,
Generally, with t ink cartridge nounted on the carriage of the recording
appar at ugppaipotious NeenBEPOi Apt Eriatiisng awi MRTEARAY SPRASCoRRBATRY O ©f

PCT/JP00/01845 filed on March 27,2000, the contents of which are

incorporated herein in its entirety. This patent application

also claims priority based on Japanese Facent Application H11-86360

filed on March 29, 1999, the contents of which are incorporated

herein by reference.
BACKGROUND OF THE INVENTION
TECHNICAL FIELD OF THE INVENTION

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 am
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 recordinc
apparatus, a porous member impregnating with ink is accommodated
within a housing of the ink cartridge havino an air communication

hole for the sake of preventing ink level from varying due to the



within a housing of the ink cartridge having an air conmunication hole for
the sake of preventing ink level fromvarying due to the 2 10 MAR 2004

reci procating novenent of the carriage, ahd the ink is supplie 0 tMAR 204 om
to the print head through an ink supply port fornmed on the housing. Wen
ink is filled in the ink cartridge thus designed, it 1is required that ink
is filled stfdigiemt namdveasind eft hbeveginidge, aind ldhe nkksiippdyppbi¢d

QO herwi se, air which enters the housing through the air comuni cation hol e
during the tprdrd f g aperati pninofhdfe theeaiti g appanaigls, FBY-tr éaehedhen i nk
supply port, which may cause a problemthat the air at the ink supply port
woul d bl oclehd hey h flow of ink and certain anount of ink is remained
within the housing. In addition, air may enter the print head and cover
nozzl es whi ch may cause the undesirable white dot phenonena in which no ink

droplet is eject ghdlionahst hey 10A2)2 ke G LDk Llag. g_ﬁu%'n&%;gg?%%,e e

air. Those problens woul d deteriorate t print qua
t he ink AR . W i,nk. l.et el dep] et ti.onal |l
opl aced vt SIGshed peE R B TR E et R O S N S p R GE R e o

di sposed. wever, it is referable to reuse the depleted ink cartridge for
t he purposg% 5P8p4%%é?¥ﬁﬂdppg§5urc%%befﬁéﬁﬁnﬁﬁgaWT&EQn%EEQFﬁt%Fﬁ PR it i on

No. 9-39262, for exanple, discloses an ink refilling technique
through the air communication hole during the printing operation

of the recording apparatus may reach the ink supply port, which
may cause a problem that the air at the ink supply port would block
the smooth flow of ink and certain amount of ink is remained within
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

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
is generally designed tohave a large fluid resistance in an effort

to suppress evaporation of ink housed within the ink cartridge.



in which ink is press-filling through an air communication hole formed in
an ink cartridge. However, the air communication hole is generally designed
to have a large fluid resistance in an eifort to suppress evaﬂd}mdﬂmof

i nk housed within the ink cartridge. 3 10 MAR 2004 For exanple, the air
comuni cation hole constructed to open to anbient air via a capillary
action. Thesefatampld, ithd eduit cethmund daaken elcdkl vehytl-argetdi a8 bpehitd or
refill ink in the ink cartridge through the air conmunication hole. In

addi tion, afednc ther s fd Iddig 18-y &fddilddng enrerakbes, i bk Y\Qiﬁé%&&ed
remained in the air comrunication hole nmay be dried out and solidified to

close th t S t (N e ¢$Hﬁt j :
comuni caﬁ%ﬁéaﬁ%ﬁ e{%}%@g&é%{ ofc n s%p%?yﬁ%%i;o%%rl&t? e | nJI;ﬁéﬁiplgI%/he plor}]% to
the print head.. This, i s anat.her .probl em. Furthe re, according to_the
conventioﬁéfﬁﬁﬂgq%ﬁpfpﬁﬁ§QjF%éﬁi?ﬁﬂ@%ﬁf%ﬁ %9%@8 ®in ﬁbﬂ Fl%HS %L since
ink is filled  through the air_comunication hole which positions opposite
to the i MSdpy gflﬂjgﬁpg PRKEEFH 1 Hge QRffat ok ik WEAGRCE Ai ¥5™dtnehel i nk
supply port, which influences the ink supply performance of the ink
cartri dge,theagl Acomyarhiat ienphghe maydbe e lieskosuppdysebldi hiep ol dmmad
woul d becone unstabl e. Moreover, because the pores of the porous nenber
housed i n tihee Iddd ,ettérbraiky dar taticdge-Heoladi v ainrt 4 kesttdachwgfh itHe asin nk has
been exhausted through the ink supply port, it isdifficult to fill ink
entirely wdrtiunhitdae iictkheaetdndlge. b SUMVIBR% Shppilz 4 INGEMNHE @Ne ink supply

port to the print head. This is another problem.

Furthermore, according to the conventional ink refilling
technigque 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 isdifficulttofill inkentirelywithinthe inkcartridge.
SUMMARY COF 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



The present invention was made in view of the foregoing problens and
difficulties acconpanying the conventional ink cartridge for an ink jet

type recordi ng apparatus. Accordingly, i4 is an object of thequﬁﬁgqhn
invention to provide a nethod of 4 10 MAR 2004 filling ink in an I
cartridge capable of sufficiently filling ink at a short time with a high

filling conghitiofy pad HeULAT N ddthiyd dapdLobst BafEnkisHBRYYE POT ing
Anot her object of the present invention is to provide an apparatus of

filing ink jf.the . i sartidge suit 0% Jk PO he
resent T VBT o Ace GrRE TACThe Brdlent L EuRntyaA Otk FeTT TSR T an

ink cartrid havi.ng a . housi ng comuni cating with anbient air thro an
air com‘runilcrgftlrheg NI ﬁgflr &%‘? ﬁﬁ%@lplphﬁ'r %&ﬁ&t'i n‘gnﬂ#]?ﬁri%l?], ec noéj%:]“e
supply port, and a val ve device including a valve body always urged by a
spring and BFSAa%fe 18¥5RCARNL T 1P REIVASE FRSRRAGRAE WolaY, £ 1 hhad i3fK 18 %19 | ed
in the housing of the ink cartridge through the ink supply port. \Wen the
i nk supply1@$¥Faéﬁrﬂﬁ§eiﬁkléabﬂ?ig@é per Foumtea then mes hiosk of nf leetpxapanibe,
the val ve body is pushed up by the ink injection tube to release the ink
suppl y passagenthlmer.eafter the ink is injected by the ink injection tube
t hrough the ink supply port, so that ink is inpregnated in the porous
menber which is previously deconpressed. Accordingly, according to the
present inventioRccotrdifig to the present invention, 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.

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



realized that ink can be sufficiently filled at a short tine with a high
filling condition particularly in the vicinity of the ink supply port.

BRI EF DESCRI PTI ON OF THE DRAW NGS 5 10 MAR 2004 Fig. 1 is a crbBMArepmi onal
view showing an ink cartridge nounted on a carriage of a recording
apparatus to which the present invention is applicable; Fig. 2 shows an ink

filling apparatuss@gcardsng ¢0o8s fhest i SAROA MBN il 2Rl EARNE a VR ON;
Figs. 3A and 3B are views showi ng the process of nounting the ink cartTidge

onto the ink, filldBE LPRALALYS ol | j e\ ' ther
exanpl e of an t%nk supp?y po téotflcjé\%helcc Ildt%‘hr% ?ﬁé‘g#?‘ﬂ% r%\é3 %ﬁﬁ%ﬁ’%@% te
present inventi.on is applicabl.e; Fig. 5 shows an ink filling apparatus
accordi ng [%ﬁi%éﬁéhﬁuf%n#ﬁﬁﬁ%ﬁﬁﬁi%ﬁ 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,show. ng one exanple of a color type ink
cartridge; Figs. g@ﬂpaﬁds%%”%raé“ &é’?‘sgéggil{?g W ORGP DA Afd St rear

structures, respectively, of a nenory device attached to the ink cartridge
shown in quboéiment of the present ‘invention;

Figs. 3A and 3B are views showing the process of mounting

the ink cartridge onto the ink filling apparatus;

Fig. 4 is a sectional view showing another example of an
ink supply port to which the ink £illing technigque of the present

invention is applicable;

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;



Fig. 9 is a sectional view showing the ink cartridge shown in Fig. 7 in a
condition where the ink cartridge is nounted on a recording apparatus; 6 1
0 MAR 2004 Fig. 10 is a schematic view showing an ink filling dppsMARt 208k
according to a third enbodi nent of the present in a condition during the

i nk vacuum operation; and Fig. 11 is a schematic view of the ink filling
appar atus shown iFl9F §0 1F02 iSThewrid vien shawimy aherilnkillkhgrepeperatd on.
DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS Preferred enbodi ments of the
present i nv&FCOFAILIRIC 1o bd hidubembbéiment dettchd pwksbnt afnef e8681E90on duri ng
acconpanying drawings. Fig. 1 is a cross-sectional view show ng an ink

cartridge fbented sacauveabpeage ieh aamecor di ng apparatus to which the
present invention is applicable. As shown in Fig. 1, an ink cartridge 1 is
provided with an ink chanber 2, a porous nenber 2a inpregnating wth ink

and housed in therigk chapbes Zehéfat 1K SHOPIYVE R i3k ffquﬁ%gogrpﬁg% %gl |
a g a

and communi cating with the ink chanber 2, and an air commni

formed on aphdpReln wall . 1 YD st henal | is. mount.ed on a ,
predet er ni ned positi o? of a cgrriggegkﬁﬁ?%hr n:jggﬁhg To?}fﬁhﬁeléj@ BPFEA5&CTr ed,
an ink supply needle 5 comunicating with the print head 6 cones into

engagenent | i qui d- sealyplly: M i rt 3, so that ink in the
i nk chanber 2, that is, in \ﬁgiirltnfrg)rb}eg%‘at{eig; Wﬁéﬁr %UNEBWTSZa accordi ng
to the present enbodinent, is supplied to the print head

Preferred embodiments of the present invention will be

described in detail with reference to accompanying drawings.

Fig. 1 is a cross-sectional view showing an ink cartridge
mounted on a carriage of a recording apparatus to which the present
invention is applicable. As shown in Fig. 1, an ink cartridge
1isprovidedwithaninkchamber2,aporousmember2aimpraynming
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
an alr communicating hole 1a formed on an upper wall. When the
ink cartridge is mounted on a predetermined position of a carriage
4 to which a print head & 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

accordingtx>thepresentembodiment,issuppliedtxntheprinthead

6.



6. 71 0 MAR 2004 A packing 10 fitted in the ink supply port 3 is provided
with a cylindrical through hole fornmed in the center thereof which is

| i qui d-seal ably engageable with the ink supply needle 5. The PagkrmewdO is
formed at the ink chanber 2 side thereof a valve seat 10a which is closed
by a val ve body 11 described later. The valve seat 10a is expanded to open
by inserting the A mackipgl w0 fieedee 5n Aheylinhkdsupplyipdrt Nt rosystang deirber
12 having an opening 12a communicating with the ink chanber 2 is fitted

over the paglkimg cyilindihieatat MeohgHhdlle E8rfe8PaseHe Wetidy therkBk which
i ntroduci ng nenber 12 and al ways urged against the valve seat 10a by a

spring 13, is.sqianaa-geslgghx{%@%?%ﬂlé%qiséﬂj dapl gnk tl%h@led%rwi of

the ink introducing nmenb ter 14 is secure an upper edge of

t he i nk suppl.y . t 3 0N a r.tha e filter contacts the

por ous me erc)kzlgi%c}t?sé F?\’Hfﬁgg ?%E‘ggr lE’?d‘té]léé"r%t.}e?iig.s]éjes?\té)}'lv\%reaonfai‘—"nlgfaflivlel i ng
apparatus according to a.first odi ment of the _present invention. An ink
reservoir &k éaaq'l’}élﬁ? aVi 8@8535& %ﬁﬁg?’eg%ﬁ"isytlﬁefiﬁﬁ?r%\ﬁ’? eteke 3£ on
whi ch the ink cartridge 1 is nounted at a predeterm ned position. An ink
filling pi J@1Y¢e geaét LHRedst peP?RRedeseroer RUAnOIRY L ITee Ghek 11K |9UPRd Ypi pe
21 has an upper part which is |liquid-sealably engageable with the ink
supply portnegddf the ink cartridge 1 and

A cylindrical ink introducing member 12 having an opening
12a communicating with the ink chamber 2 is fitted over the packing
10. Thevalvebodyll isdisposedwithinthe ink introducingmember
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
tEhe 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 f£irst
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
reservolr tank 20. As snown in Fig. 2, a tipend of the ink filling

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



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 filling pipe 21 is
tapered |ike the ink supply needle 5 communicating with 8 1 01|\0\3A§0% t he
print head of the recording apparatus. An ink flow outlet 2lais formed in
the tip end of the ink filling pipe 21 through which ink Kis filled from
the i nk resgrev@riritardea?D difo tihize riemlorddiaet mpggeatusTherprioplectiaw dwarigith of
the ink filling pipe 21 is so adjusted that the tip end of the ink filling
pi pe 21 kel a tike feamea Badynd 1t spfdngicemtdne a@mafalglﬁ@o?ip@ezyaimmt
10a when the ink cartridge 1 is nounted on the base 20a for filling 1nk K
The ink fiLing, 3pRAKAL USe aLE0R Uk A ihd Nl AR BafkS00 B Qtdlady th

a vacuum section 22 over the ink cartri dge 1 for = generating negatlve

d h h.th haol e
P ored T nasae e §¥t?hsgﬁﬁéeé?ﬁﬁrggégnﬁthﬁé ORIk BT Shd 2

supported hy a stand 23 extendin om a sition whi ch does not
obetruct t HE ASURCPHGCER CERE FhE b iaicige The dREuend ol ke 1Haf e
vacuum section 22 is slidable in a vert| cal direction, i . ., along an

arrow A shéie vVeAVEi §ody. LT MHiRp Klet (SeRe 2L § AePlidele ‘t’aja‘ﬁe TREY Héeof a
vacuum pi pe 24 having a connecting port 24a which is resiliently abuts

agai nst t hesheiny toentohi cariniyddel e 1a mofuntkesl onk tbarivaselgOa Lashiflid lkagpi ng
airtight and the other end of the vacuum section 22 connects to a vacuum
punp not Sshewnkx.

The ink filling apparatus according to the invention is also
provided with a vacuum section 22 over the ink cartridge 1 for
generating negative pressure in the ink cartridge 1 through the
aircommunicatinghole la formedinanupperwall of the inkcartridge
1. The vacuum section 22 is supported by a stand 23 extending
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



The operation of the ink filling apparatus according to the present

enbodi ment shown in Figs. 1 and 2 will be described hereinbelow with
reference to Figs. 3A and 3B. Figs. 3A ad 3B 9 10 MAR 2004 ark0 MAR200A
showi ng the process of nounting the ink cartridge onto the ink filling

apparatus. Wien the ink cartridge 1 is nmounted on the carriage 4 of the
recordi ng amppavatws,shdieinmlohe podyedd o8 mpueheichqipheyitkesalttipl el coft o he

i nk supply needle 5 as shown in Fig. 1 to thereby release the ink supply
passage andhal hew ifAklingt BppeRkcoBanber 2 to flow out of the ink cartridge
1 to the print head 6 at an amount required for ejecting ink droplets from
the nozzles. When the ink in the ink cartridge 1 is depleted, the ink

cartridge 1 is dghaghedef { QR dde SAdGs aei ¢ miehr@yded N d8-idgek «f idfl | ng
apparatus shown in Fig. 2. Wiile the depleted ink cartridge 1 is nounted on
t he base 2 o] L i1l PP t t i - HE% I i.r st
accuratelygggs%??gggéﬁéﬁ%hﬁ%%gg%%t @ﬁ% ? %V?JE§?¥P#%§§9 ﬁ%% 2 Rgthﬁgkﬁ in
Fig. 3A and, thereafter, ., the ink cartrid 1 is mounted. on the se 20a of
The i nk reGPVETE Ot e 36 aS BREVAFHALF & 55 -BGWEAD T He. 1] poendegFoPne
ink filling _pipe 21 pushes the valve body 11 up agai nst the elastic force
of the spFPh§2E3 ERerEHy SR BASE2G5 2Rk 2L LBYI I padsdd ke Nafrher
vacuum section is driven to nove down while positioning the tbp end of the
vacuum pi pé 22 et @@§p@%tthq)qqﬁ;cartr1dge 1 to the print head 6 at an

amount required for ejecting ink droplets from the nozzles.

When the ink in the ink cartridge 1 is depleted, the ink
cartridge 1 is detached from the carriage 4 and mounted on the
ink filling apparatus shown in Fig. 2. While the depleted ink
cartridge 1 is mounted on the base 20a of the ink £i1lling 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 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
positioning the tip end of the vacuum pipe 24 with respect to the
alr 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 1a of the ink cartridge 1. Under

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



air communicating hole la of the ink cartridge 1, and a connecting port 24a
of the vacuum pi pe 24 cones into engagenent |iquid-sealably wth the air
comuni cating hole la of the ink cartridgep 1. Under this cond giyaR ampben a
vacuum punp (not shown) is activated, a 10 10 MAR 2004 negative pressure is
generated in the ink chanber 2 and, accordingly, air held in the porous

er oo ah a-t0 . . .
menper za Ige %@9U§b§%ﬁ%?ﬁ%qgagéngréﬁéd1%95ﬂyphﬁﬂhbﬂgegﬁ*§ﬁﬁ?aeéo%B$8§£§Ceed

cartridge 1. Thus, wh negat 1 ve pressure becones enoug

(he 11w ebe LI ol etelcl, LR ADICGRILr LU, B LAOR e g eservol

tank 20, i contal néd’i € i nk reservoi
the ink cartridge 1 and glgaﬂually %]npregnate in the porous_. nenber 2a by
means of tHE VAP TR Act?on bt Phetpor vt 7RRbEFI93. 1 Durfhiiy 4 i §hiEhe
filling operation, when predetermined ink is filled in the ink cartridge 1,
t he vacuumiAfF 16 RITWER fecae stvglyeneausah fg ereerdghhevei pfessnce,
the ink cartridge 1 is detached fromthe ink filling pipe 21. In this

oper ati on, ith@atea Yevbbdyf Theconsscant vidpetinémbmaghaé nstk rheevabie saait 10a
because of the elastic force of the spring 13 as shown in Fig . 3A

Theref ore, 20,herixnk supplay et tind the ¢hasedsbyvbie vahweabodymdd endeidk is
prevented from |l eaking out of the ink supply port 3 after the filling
operation. ift® thel Snk E86tFPAZL Vi FrAWNI 13Nkl ges@@Ph8 Ohe Pbrous

member 2a by means of the capillary action of the porous member

2a.

During the ink filling operation, when predetermined ink
is filled in the ink cartridge 1, the vacuum pump is deactivated
to stop generating the negative pressure, the ink cartridge 1 is
detached from the ink f£illing pipe 21. In this operation, the
valvebodyllcomesintoabutmentagainstthevalveseat10abecguse
of theelasticforceofthespringl3asshowninFig. 3A. Therefore,
the ink supply port 3 is closed by the valve body 11 and ink is
prevented fromleakingout of the ink supplyport 3 afterthe filling

operation.

Fig. 4 is a sectioqal 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



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 at the ink chanber 2 side 13 formed with a sl aft) MART290ke 12b
whi ch enl arges toward the ink chanber 2. According to the present

enbodi nent, because ink injected into the ink supply port 3 flows toward

t he porous wmstheraa durmigh 12b,1anMARaB004 fhklsd amt toufpacErePhthe nkilkan
be filled up to far fromthe ink supply port 3 while air space at the

openi ng 12as'r#g§p3iérpg;}tb@| €%111kr appedphyetdre fhd togrentifigane apashetr detbllkes i nt o
the ink chanber 2. Although the enbodi nents descri bed above refer to the ink

cartridge mm i of -4 hesheaosdt NnghappAat ie, 1hkechgiigsent
i nvention |%}%o§g?ﬁk Etgl% FE%F%??‘%r J::thlgr gby. For exanple, the invention may

be applied to an ink cartridge for use in another type of recording
appar at us i whi ch the ink cartridge is not nmounted on a carriage but a
print head while the ink cartridge is nmounted on a desired fixed part of

the printing apparatus and.i nk contai ned ,i j irdge LSt &P ed
to the print head“]t'm‘?ﬂi%h th& F@&ng-g'e“?ﬁkdég%%@e?%eﬂ tr]ireg(t%!chtarl-Fangemsnt,

the same performance and function can be realjzed asr#%he dipgot s.p
descri bed atfovkes 1R et edPR ﬁéleaﬁﬁ’&’él%%(?cﬁaﬁbﬁtrse,ccir ?gggucggg’ up T rom
the ink reservoir tank 20 while vacuuming air in the ink car&_ﬂri deq(eamlle
t hrough ai rpmzEEMUNi oEENhgORGISenPh 1 iMdkeder e BRot RET ss FOF pLe.
the invention may be applied to an ink cartridge for use in another
typeofrecordingapparatusinwhichtheinkcartridgeisnotmounted
on a carriage but a print head while the ink cartridge is mounted
cxladesiredfixedpartofthepuintingapparatusandinkcontained
intheinkcartridgeissuppliedtotheprintheadthroughaflexible

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
another process

1 through air communicating heole la. However,

is applicable in which 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 tﬁen 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



is applicable in which air in the ink cartridge 1 is exhausted out through
ink supply port 3 up to a predetermned |ow pressure level at a first step,
and then the ink cartridge 1 is connected2to the ink reservoif Qtypgpkogp for
filling ink at a second, subsequent step. |In this case, it is preferable
that the air conmmunicating hole la is previously sealed by, for exanple,

fuse- bondi ng, ahpeahablR Y11 MiedBu@XxBads higthePi P LN € kinli 110c Ar VAL
punp is inserted into the ink supply port 3 while keeping airtight to

thereby push 1 dlgh%/p%%g@%%%’rp%ﬁ}}uev@L!svﬁella(ggé{d%eﬁ%%%”ﬁ@&%%&@g Pesd igri or

of t hei nkcart'ridge sting pipe is renove en the negative
pressure i.n the i.nk cartridge reaches a predetermned.l ow.|l evel. en

Phe” exnaustithg i p8% SAFEROGAR, TCHESTHRE du BRI g o LoBarBqe hy THe!

val ve body 11 due to the elastic force of the spring 13 to maintain the |ow
pressure cOnth EFORUSHINGePLRE LRKTRAPYRT dgeie ENkrmapdft @PX tt Relf niealed
cartridge 1 is nounted on the ink filling apparatus and the ink filling

pi pe 21 comyurheatdyewbrryt Ad Fhk tpesbevelastaakiQpoe sof nelee t &wiring 0. he
ink supply port 3 so that ink is forced to flowinto the interior of the
ink cartri dgemdingwingthe it pressure airfdigriencénbétieeehet ek | od rsd igtgeof
the ink cartridge 1 and that of the ink reservoir tank 20. Ink is thus

filled in tthe Thkreafterdgehd . inkceardirnggtol tikemplieceftomhangfRemtl] ing
because nerely the ink supply port 3 perfornms both as an air outlet port

and as an ipkairdl@ls RAALLhd hed B 111kl PIp@PPRILRIHS AR ey WBde shamid in

structure and small in size.
reservoir tank 20 is inserted into the ink supply port 3 so that
ink is forced to flow into the interior of the ink cartridge 1
owing to the pressure difference between the interior of the ink
cartridge 1 and that of the ink reservoir tank 20. Ink is thus
filledintheinkcartridgel. Accordingtothepresent arrangement,
because merely the ink supply port 3 performs both as an air cutlet

port and as an ink inlet port, the ink filling 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
which functions to seal the air communicating hole la of the ink
cartridge landanink fillingpipe 21 which engages 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



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 sealing nmenber 30 whixth functions to seal 10eMAR 2004
communi cating hole la of the ink cartridge land an ink filling pipe 21

whi ch engages liquid sealably wth the ink supply port 3 of the ink

cartridge gipd sel@fiioeldhg €@NAeCAENImIRYHS ek iss;cﬁ@upchmoﬁanbew@ésend
of the ink filling pipe 21, an ink conmuni cating pipe 32 which opens to ink

K cont ai ne L0 & j heser iy refi a0 Lyve. npl yi ng
13 10" MAR SO0 B PRt S Emneat g b LU Bunp (hore SRbn R O

gener at es i sur this e j thr ee-way val.ve

enpl oyed a%ﬁ§%§§%§gﬁﬁﬁgéd$xfﬁ%i§e‘2%§Fv§$§gég§ﬂ%%¥?ﬁﬁn{é@%%%¥§§Y1&8c%$ding

to the second enbodi nrent, when a depleted ink cartridge 1 is nounted on the
atus,. the valve body 11 i

ink filling app S, pushed by ink filling pipe
21 and renoved %%‘?ﬁﬁf@gvta? St ?’Bb‘?%f’%%ré%'t en g A ?E/e‘%a%"éjgge as
shown in Figs. 2 and 3. Subsequently, the ink filling pipe 21 is
comuni cat&@F ERAIE the hagaritee presSer dnkppryilhA§IpRPRaBAtHS  opBRaYdhgE t he
three-way valve 33, so that negative pressure is generated in the ink
chanber 2 hafhexfaistpushked rpnbyhenk nid Khiarheire ahd drdmenmveddroust menber
2a housed therein. At a time when the ink chanber 2 is suf f iciently
deconpr esset,ve Beathl @e-twaye Vabhve 38 isnkoparpl e dastsagenwab cdhdvre iaohiest | on
of the ink filling pipe 21 to the ink conmmunicating pipe 32, the ink K
conmes to fd ewd Bt.o $hissédpkethBppPethe ink filling pipe 21 is communicated
with the negative pressure applying pipe 31 by operating the
three-way valve 33, so that negative pressure is generated in the
ink chamber 2 to exhaust air from the ink chamber 2 and from the
porous member 2a housed therein. At a time when the ink chamber
2 issufficiently decompressed, the three-way valve 33 is operated
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 ;n the vicinity of the ink supply port
3 can be withdrawn more assuredly and then ink can be filled
particularlyinthevicinityof theinksupplyport 3moreassuredly.
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 enly ink to the print head 6.



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 ink supply port 3, aiyqparticularly in thd (vMgrragy of
the ink supply port 3 can be w thdrawn nore assuredly and then ink can be

filled particularly in the vicinity of the ink supply port 3 nore

assuredly. Thisgis.advanf agegus a_ hi.gh: i ty; fnkscagfbi,dgegi n that
t he undesirabIeF%?$%$¥bm%$o€$%ea%§?ﬁteﬂgggl@g@%h %%fpgivgﬁtéggmﬁ?le
14 10 MAR 2Q04. Fur, n_the_above

supplying only ink to. t ri.nt head 6.. ther, i
orbod! mon: Lhadpe e Rty Rl i dE3ERaART DEOPORY T n IS SRepPBebEse
OnMng to the process of the present invention, sufficiently strong negative
pressure %%ﬁjﬁépéﬁﬁFPédl?BePEéOPnks%ﬁ%h%é?n§9XMﬁq§?nﬁaEPﬁ@téH@u@ﬁeFFﬁﬁeto
acconplish it, and air held in the porous nenber 2a can be assuredly
renoved outan e apaid sgetPokhgnéakaghanees et ofid lenisediimeneneasy 6aBR| o be
realized also in the first enbodiment shown in Fig. 2 nerely by providing a
st op val veagaprgkl sh ddl, exrgf ai hendlnkifitlle poprpupredbe r Brecah dreea sent e¢dhed
enbodi nents refer to the case where ink is filled imediately after the ink
cartridge rémslesdrpiessed. However, the porous nenber 2a nmay desirably be
subjected to the hydrophilic treatnent or ink-philic treatnent before the
ink filling process. In this case the deconpressi on process may be
The same performance as the second embodiment can readily
be realized also in the first embodiment shown in Fig. 2 merely
by providing a stop valve in the middle of the ink filling pipe

21.

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. 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
glycol or glycerin or its aqueous solution, surfactant or its
agueous solution, or their composite solution and, thereafter,
the porous member 2a is dehydrated and/or dried. Accordingly,
the porocus member 2a for the ink cartridge after the latter is

depletedmaybe filledwithinkowingtothecapillaryactionwithout



omtted as ink can be filled in the porous nenber 2a owing to the capillary
action generated by the porous nenber 2a itself. Such hydrophilic treatnent

can be realized by inpregnating porous megrtber 2a with waterd pefaghaggl i
al cohol such as ethylene glycol or glycerin or its aqueous sol ution,
surfactant or its aqueous solution, or their conposite solution and,

thereaf t er, cohBE: PPRQUSHEEIDESm éélgﬁgyldé@é@éj baerz%fglre AieethorB %?M;}QLV

t he porous nmenber 2a”for the ink cartridge after the atter ep

maybe filleg,vindni apagde dhe capldlaig ag g v si%utnlge%ngé%g &

conducti ng fhe deconpr es process "becaus the por ous menbe

hyd hi | As ti th
after the VOMARELE CORBRERA SE0BF Al FE0AE LF P phebordol 8 DL LOFRRL t he

conmponent by, for exanple, dipping the porous nenber 2a into water so that
i nk cartri de 1faR¥ agerBPée éSDéS@h@h@&C@?ﬂ%ﬁr@sbwarﬁ%eﬁ@W &ot @i R ng
Further, it is preferable that ink contained in the ink reservoir tank 20
is pr evi ousihe Pegassedehheappl Jintg wakeroso ghatwatlkrcasdgpairddd hgvinigtmore
constructed by hollow filar menbrane or contacting a zeolite such as Teflon
TM t her eby ¢txabrlesroviea st exthi Sisit & eclah bé nkansfadthated he seepage performance
of ink wwth respect to the porous nenber 2a can be inproved, and the porous
menber 2a can readily inpregnate ink entirely and uniformy. Furthernore, in
t he enbodi nents deasihdied abave,prderspld Njient edhibydisd Snddei b owmgriggsur e
within the ink cartridge or
reservoir tank 20 is previously degassed by applying ink to
air/water separating unit constructed by hollow filar membrane

or contacting a zeolite such as Teflon ™

thereby to remove dgas
dissolvedinink, sothat the seepage performance of 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
injected by using the low preésure 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.



capillary action by the porous nmenber 2a. However, it is also applicable

t hat degassed ink is conpressed and supplied into the ink cartridge through
the ink supply port by using a conpressi punp. The sane or HhOrMAR @Bk oved
ink filling performance can be realized by this arrangenent. By the way,
when ink is injected under deconpression or conpression caondition, ink
reaches i nThezedipcenialy lepsthet aihe 1abamatiadst Phg ol BX & TRYCERDEF out
of the air comunicating hole la inmediately before conpleting the ink
filling opetathonpredeta bl 004 etitedet breygattHeeasr cammuie A3tidld BPage of
the ink filling process, air may preferably be injected through the air

comuni cat i R0cHOt e 4 Br Hontim ididt iGRIMdNieCati ngyhiot esd &l evhiybybe seakedoby a
cover or the like immediately before the conpletion of the ink filling

pr ocess, S?héhﬁﬁk@i&mﬂ&é§§9é§y“béhb£ethﬁeiBbﬂbhetiépa§@_tﬁe inkr €éasedngin
addi tion, tfor the purpose of injecting ink in the vicinity of ink supply

port while_air is cQ ly.ex 1e+k Ak o] : 8rakpEhe Begi nni ng
of the inkaPFFFﬁg Sgg%gég ¥é§SE?8§%888 EFSR?H Fg% gﬁgﬁ%}gf 10g/ m n. \Wen
the ink flowrate i.,s high, air bubble 15 sticking in the filter 14 is

fl ushed i ntB°FRESHErous nmember 2a due to the strong ink flow as shown in
Fig. 6A. At the sane tine, because the ink f lowrate is high, the f |ow of

ink injectin into the i nk chanmber 2 throu the i.nk s I ort 3. .
pr o] ec![ ing g Inaddition, for the purpose ogr}.n] ecting 11%'19Enytkpe VE’LC%I’IJ. Ly

of ink supply port while air is completely exhausted, the ink flow
rate at the beginning of the ink filling process is set to be high,
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
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.



out fromthe bottomwall of the ink cartridge is bent in the horizontal
direction of Fig. 6A along an arrow sho 7in the figure becqyse of the

| arge flow resistance of the porous nenber 2a at the portiontj0udAR almgve the
ink supply port 3. Then ink turns around the ink supply-port 3 to flowto
the |l ower part of the ink supaly_ port 3 so that ink can enter an space 16
defined by the pBMEEET kBRbéN &1 LAARTaRTOFESS 0P WA FEEES HESThR cartri dge
1. Hence, weven if there is such space 16 which_is free of porous nenber 2a,
i nk can bepfiedlese rivinefeanpate ?bdatediry erampiei m tyrldf of Hehg P3SN y
port 3. 17 10 MAR 2004 During the ink filling process, at a stage when a

pr edet er mi nédthaounk ofrtinkdgd oriexdnples) im bakef iok chetrhgaeilty thef inke ink
cartridge, is filled in the ink cartridge 1, the ink flowrate is changed
to reduce down vRtkOoisf6hagyadApte, rédhedfdowi therd, risir fdawmplat,ea haef |
5g/mn. After changing the ink flow rate, ink is gradually filled in the

porous nener:ear;dnd £Ns, 3, bubbl € sby i Chales cRUSKEH O/ cheomhk e ow

vicinity of the ink supply port 3 is carried upward by an ink wall 17

dofined al 4bg \ak | gveladsashouesinaFigy R AN N exausten ot

t hr ough e afr  comrunrca e la. stage of the ink tilling

process, even |f e ir, bubbles is sticki or .hel d .by. t.he er

2a in the aWc{DHP#Qeo}Et‘H@? kl%u%fﬁ ye%o?'%(t gé,l‘f%”lljctﬁleaivrl lurbl‘:)klyegﬁ;&glsedlggﬁslgl ved
supply port 3 is carried upward by an ink wall 17 defined at the

ink level as shown in Fig. 6B, and finally exhausted out through

the air communicating hole la.

At the last stage 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 vicinit;{ of the ink supply port 3 can be removed
fromthe ink supply port 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



inink if ink is fully degassed. Thus, |lack of ink during the printing

operation can be prevented. On the otherpghand, if once excessiyve amount ink
is intentionally filled in the ink cartridge up to exceeding1t MARG284 r ed
anount and, subsequently, the extra amount of ink is sucked and exhausted

fromthe ink suppl ort.3..a par ' s 109 Ak kb 7 e
vicinity o?”?%g‘in%cgﬂﬁ%f§gbgrfxﬁk%gﬁpkgb?gﬁgggégkgg%d tﬁgQﬁﬁg&gabigiigort
3. In this case, further, |f fﬁ%éi dqgasagd inkfis in%gcted in the ink
cartridge BRe<f 315 9¥ 31T B BRSO He® WP AEANbYRT Y of ink is exhausted
out by vacuum ng, the extra part of ink which is exhausted fromthe ink
supply port 3 perfornms to dissolve air bubbles remained in t%e giciniﬁy of
the ink supply ]MQ??RYQW&Rl@OEEO%%?¥'%?r%ﬁﬂﬁmQﬂtngﬁfgﬁﬁﬂ%EYPﬁﬁ? vBE Yk
cartridge with conpletely free of gas or air bubbles can be manufactured.
Mor eover, has dwot hencantzagémsnel Ridnewt oryPee FOTRRASH: dif 1AASCFBH at
concentration of pignent or dye conponent is injected at the beginning of
t he ink i njlesbiegnnpiagess thantink hienj extsiegopdotype, arid thknvhisekoRdst Ygh
concentration of pigment or dye conponent is injected at the next step. By

this arrangengx wnatht Resfhigh cohepnttdeidn ret dikjmdiayiorgdyaecdrapomenponent
concentration but having a easy inpregnating performance can be readily

i npregnat egy WHthic Bategh@m&fe thePor ayse mesher Aayduieara | ke epenfngsof the

i nk supply porg 3 tothe mddle | evel thereof where the ink
step, the first ink having the low component concentration but
having a easy impregnating performance can be readily impregnated
within a region of the porous member 2a from the opening of the
ink supply port 3 to the middle level thereof where the ink
impregnating performance is relatively 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 arfangement 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



i npregnating performance is relatively |ow at the beginning. Thus, the
porous menber 2a is wetted by the solvenjgyof the first type fhd‘&&]k nd
turns out to be readily inpregnating ink. Thereafter, the se R?@é of
i nk havi ng hi gh conponent concentration is injected in place of the first

type of ink, This. arrangenent is _advan eous in that ink can be filled in
the ink cart%’rl"isdgélﬁﬁfil"élgtl%d'l“‘?‘i 6?9‘%}“%}’6&% ?%Pﬁlatfl?%gat Sl ‘r’mﬁﬁgblr%sreraé:r?aei%ed
in the porous nenber_ 2a. According to the arrangenent nentioned abqve, when
the ink fiIYsewy phecERamexly seprapsad B RAsEE8RATF AR PR GRS BdiSchent
concentration occupies the |ower region of the porous nenber 2a in the

vi ci nity ofupttmyettesbppbysport thhdrleds dhef ys¥en phakofgrrn@nd awndd@dhent
concentration occupi es the upper region of the porous nenber 2a. However,
during a ticeRcperirediafht ef ihe duea8rd fiodgprifAt 18gMih 2804 dduup fiishleeld wi t h
ink is shipped fromthe factory until it reaches a user, the fornerly
separated two different types of ink are m xed up together because of the

fluid diffusion pheppaenay, apgme HOEEQE Mni€ Wt Idid Ommd prdvisidd atleer for
printing can be acconpli sﬁed. By the way, sone recent ink cartridges are

provi ded Wit Remd,  JRHRY cHeYh EEn Wi She ST SSe I RIRID HRlR ANBSY pHifG ing
printing conditions for the sake of reflecting a cartridge information such

o o B gk EONLAL PG S S BBl eSO 3,2RAN0E
as an ink quantity, a manufacturing date, and a model number, and
a change of printing condition caused by the improvement of ink
itself. Fig. 7 is a perspective view showing one example of a
colortype inkcartridgeofthistype, Figs. 8Aand 8Bare perspective
views showing a front and a rear structures, respectively, of a
memory device attached to the ink cartridge shown in Fig. 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 chambexrs
42a, 42b, 42c, 42d and 42e for different 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, 1s

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



itself. Fig. 7 is a perspective view showi ng one exanple of a color type
ink cartridge of this type, Figs. 8Aand I% are perspective views showing a
front and a rear structures, respectivel? of a nmenory devi de MARa2IBEd t O
the ink cartridge shown in Fig. 7, and Fig. 9 is a sectional view show ng
the ink cartridge shown in Fig. 7 in a condition where the ink cartridge is

mount ed on euFercrdiffge appatarcddcUAS BABTRA 4TapRg Sﬁml&?“idr‘ﬂ?tt?grﬁ?ﬂ@%e40

is provided wth a single, unitary housing 41 the interior of which is

di vi ded i nebemept ut@l ¢igcoficaklyhaoheest ingr texthpl eleftyedeakiéharie s
42a, 42b, 42c, 42d and 42e for different colors in this enbodinent. An ink
suppl y porteﬂ&&ﬁocﬂ@ﬁ et one eachamded heo | odnchavnbei sh4@atetrpal2eonadt a
menory device 44 is attached on an outer surface of a side of the ink

cartridge 40+RInStOriNGt hendaiakrpbativige fOcoheitgrappadgecuat ormati on
menti oned above. The nenory device 44, as best shown in Figs. BA and 8B, is

provided with a circuit board 45 and eI ectrodes 47 fornmed on an 20 10 MAR

2004 outer surfagg gf e chi culic Posd 45 ands aiseigcONdUSt Rbust 8 age a
el enment 48 el ectri caIIy connecting to the electrodes 47. The el ectrodes 47

are arranged. o, 01 Aels Yol @xterpal ooopt agt ik bermoaks. 46,06 Lheai skl et

type recording app ar &t inkocar thus Si I's m)unt ed

on a predeterm ned |t| n of a.carri Sng, he recor di appar,at ys

shown in Fi%P ""tnh?aleeﬁs Bodt_e}%ef}e&ftﬁ Fro?@ (51 Viteeohy C(i;l%vrrecpeo ®
into engagement with the contacts 46 formed on the carriage 4 so
that data stored in the semiconductor storage element 48 is read

out by the control section of the recording apparatus, and the

cartridge information is updated.

In a case where the ink cartridge 40 including the memory
device 44 as menticned 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 £illing 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 1isa schematic

view showing an ink filling apparatus according to a third



into engagenent with the contacts 46 fornmed on the carriage 4 so that data
stored in the sem conductor storage ele t 48 is read out by the control
section of the recordi ng apparatus, and e cartridge informet OMAR 2004
updated. In a case where the ink cartridge 40 including the nenory device
44 as mentioned above is collected fromcustonmers for . recycli.ng, .the

i nf or mat i oRMPAdiHeNhefbr yRYRFeReAY 13 aupﬁﬁﬂcg’ot]t%“ ‘f"}?e“}ga%ﬁ 5T ormatifon,
in which the information such as the information during the ink f,ilhl.i ng i s
added. By ohesateenitangd, Fighelled§cPedChRRAEAFT MigHe OkhtER & &d1LAET
suitable information can be provided. In the above enbodinent, air _in the
ink cartrigdgpatacexhsusiedn Fligough the siondddrnmmntoat nagtindliek 41déding
deconpress the interior thereof. However, the other arrangenent, for
exanpl e, thgegartshdge itself may be set within a vacuum chanber as shown in
Figs. 10 and 11 to achieve the sane purpose. Fig. 10 is a schematic view
showing an ink filling apparatus according to a third 21 10 MAR 2004

enbodi ment of t hgs PHESENT ik e A& ol AN WUrdHY itdke Hink ivac gparapesatison,
and Fig. 11 is a schematic view of the ink filling apparatus shown in Fig.

10 in a condi ti i | R t yANhASs SOV d b Fiag3 140 and
11, the i nﬁ%ﬂ‘??ﬁg’y#p%gar é%%sdl'ms( cﬂgﬁg\ﬁ}gggﬁ\%e?% QH\E/SEUU% chanber }Eody151

whi ch i's Sgghggtg%taaklfkk supply port 43 is defined. Openings 52 and 53,

which connect to a vacuum pump and an ambient air releasing valve
(not shown in the figures), respectively, are formed in a wall
of the vacuum chamber body 51. A base member 56 is disposed at
the bottom of the ink filling chamber 54. The base member 56 moves
in a horizontal direction X by a drive mechanism 55. As shown
inFigs.lOandll,aninkfillingpipe21connectinganinkreservoir
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

elevatingmechanianslhavimgaholdingarwuﬂ)atalowerendthereof
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
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56 is driven to nbve up to a position where the air exhausting pipe 59

f the ink | 305 i i o
clovat ed dblnc DRt PP REE bF SHEFof o R phey T om By 92 10 AR 2004 (e °

el evating nechanjsm 61, the air exhausting pipe 59 is insert j e ink
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interior ofhrpaghfibealer¢yernicatfed hodenla at an upper portion Lhereokl.

At a stage where the decompression level reaches a predetermined
value, the ink cartridge 1 iselevatedup by the elevating mechanism
61 and then the base member 56 is driventomoveuntil a predetermined
position where the ink £illing 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
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 isreleasedsothat ink contained
in the ink reservoir tank 58 which is compressed by the pressure
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



condition, the ink filling chanber 54 is deconpressed, and air in the ink
cartridge 1 is exhausted out of the ink %%rtridge 1 through the ink supply
port 3 at a |lower portion thereof and al 6 through the air corinfiMARa200Ng
hole |a at an upper portion thereof. At a stage where the deconpression
| evel reaches a_predetermn va%ge,
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until a predetermined position where the ink filling pipe 21 faces the ink
supply porthoBe Fnally, the ink cartridge 1 is el evated down by the
el evating mechanism 61 up to a predeterm ned position, and the ink filling

pipe 21 is inserted into the ink supply port 3 as shown in Fig. 11. Under
the condition, a bfepasdiveg 621ofissdhendpdoba suphacrtaft Fhg TRt BT y
passage is released so that ink contained in the ink reservoir tank 58
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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 foliowing steps, that is, the cartridge is
decompressedat a first step, thepressure intheink 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 pefformed 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

decompressionappliedtotheinkfillingregion. However, another



1 where the air communicating hole lais forned to seal the air

communi cating hole Ia, ink can be prevenigd from | eaking out,fnéﬂﬁzaﬁgugh
the pressure adjustnent process nentioned above is not perfo . n the
air communicating hole la is sealed by the sealing film the interior of
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the filling process perforns the followi ng steps, that is, the cartridge is
deconpressed at a first step, the pressure in the ink filling chanber 54 is
i ncreased at a segaitesieme ,arite tihé cartridyeliis detarprddsedndgptiarhad a
third step, in other words, if the deconpression step for the ink filling
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i ntroduced dgé atfter alr in the 1nk cartridge

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,
hecause ink is filled in an ink cartridge having a housing
communicatimgwithambientairthroughanlaircommunicatinghole,
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 iﬁpregnated 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 whichis previously decompressed.
Accordingly, according to the present invention, it is realized

that ink can be sufficiently filled at a short time with a high



is withdrawn. Furthernore, the ink cartridge 1 is attached to and detached
fromthe ink filling pipe 21 and the airsexhausting pipe 59 by;,’l_@@égw#ng
the el evating mechanism 61 in the enbodi nent nenti oned above. X

anot her arrangenent may al so be applicable to achieve the sanme operation.
For exanple,,the ink cartri S L5 1 Ped PROESist and
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to the present inventio as .descri bed above, .because,i s, f.ihled in an

i nk cartri BGEChYYFRGUL H&Bgﬁﬁﬁg Egﬁnﬁﬁchwaanﬁfﬁ 18ﬁbP82? %?rlb Fough an
air communi cating hole, a porous nenber inpregnating with ink, an ink
supply port, and a valve device including a val ve body al ways 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 val ve body, so that the ink supply passage is released and ink is

i npregnated in the porous nmenber through the ink supply port. Thereafter
the ink is injected by the ink injection tube through the ink supply port,
so that ink is inpregnated in the porous nmenber which is previously
deconpressed. Accordingly, according to the present invention, it is
realized that ink can be sufficiently filled at a short time with a high 25
10 MAR 2004



filling condition particularly in the vicinity of -,he ink supply port

w t hout bl ocking the air conmunication hole by ink. 10 MAR 2004 26 CLAI M5 1.
. A nethod of filling an ink cartridge with ink, conprising: engaging an ink
filling pipe with an ink supply port of the ink cartridge; vadulMARO2004 '

wi thin a housing through an air comunjgati on hol e which comunicates with
an inside of the housing to deconpress the housing of the ink cartridge;
and fillifyg e housing of the ink cartridge with ink through the ink
supply port with the ink filling pipe. 2. The nmethod as claimed in claiml1,
wherein the vacuum ng operation is perforned during the filing operation.
3. The nethod as clainmed in claim1l, wherein the vacuum ng operation is
performed before the filing operation. 10 MAR 2004 27 4. A nethod of

filling dn i nR cadthiade witt h fiink, i mherghn the i@@ﬁgyggéggew-ggs gniingle
val ve bO@%ﬁ%?fg&ﬁ&?ly allowing ink to flow along an i1 nk suppfy !

engading an ink filling pipe with an ink supply port
of the ink cartridge;

vacuuming air within a housing through an air
communication hole which communicates with an inside
of the housing to decompress the housing

of the ink cartridge; and

filling the housing of the ink cartridge with ink
through the ink supply port with the ink filling pipe.

2. The method as claimed 1in claim 1, wherein the

vacuuming operaticn is performed during the filing

operation.

3. The method as claimed in c¢laim 1, wherein the

vacuuming operation is performed before the filing

operation.



passage and wherein the nmethod conprises: engaging an ink filling pipe with
an ink supply port of the ink cartridge; pushing up a valve body placed in
the ink supply port to release an ink supply passage; and filling ink in a
housi ng of the ink cartridge through the ink supply port V\Atﬁéh&Rimﬁ
filling pipe. 5. Anethod of filling an ink cartridge with ink, conprising:
engaging an ink filling pipe with an ink supply port of the ink cartridge;
deconpressing a housing of the ink cartridge while maintaining an outer
shape of the housing; and filling ink in the housing of the ink cartridge
through the ink supply port with the_ ink filling pipe while maintaining the
outer shape of the housing. 6. The neéfhod as claimed in claim5 wherein the
ink is supplied by coupling air-sealably the ink supply port to a ink
container which is released to anbient air. 10 MAR 2004 28 7. A nethod of
filling4an i Akmeshad icdgBliwig fani ik cahterdgenwithe inlnkwhardini dgeinkhaartaidgenk

supply port co ni gati,ng, Wt rint, head of, an Lnk [et printin

appar at 18° dha Tier a1kt R it [Rsi i 1o00e oo H1E™anangk pi T REPRIY pe
Wi t h t hgaidilge sunapliie RO tthomdthedidokmprésdst ri dge; deconpressing a housi ng of
the ink cartridge while maintaining

engaging an ink filling pipe with an ink supply port of the

ink cartridge;

pushing up a valve body placed in the ink supply port to release an

ink supply passage; and

filling ink in a housing of the ink cartridge through the ink supply
port with the ink filling pipe.

5. A method of filling an ink cartridge with ink, comprising:
engaging an ink filling pipe with an ink supply port of the ink cartridge;

decompressing a housing of the ink cartridge while maintaining an

outer shape of the housing; and

filling ink in the housing of the ink cartridge through the ink supply
port with the ink filling pipe while maintaining the outer shape of

the housing.

6. The method as claimed in claim 5 wherein the ink is supplied by coupling
air-sealably the ink supply port to a ink container which is released to ambient

air.



an outer shape of the housing; and filling ink in the housing of the ink
cartridge through the ink supply port with the ink filling pipe while
mai ntai ning the outer shape of the housing. :
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7. A method of filling an ink cartridge with ink, wherein the ink cartridge
has an ink supply port communicating with a print head of an ink jet printing

apparatus and wherein the method comprises:

engaging an ink filling pipe with the ink supply port of the ink

cartridge;

decompressing a housing of the ink cartridge while maintaining

an outer shape of the housing; and

filling ink in the housing of the ink cartridge through the ink
supply port with the ink filling pipe while maintaining the

outer shape of the housing.



