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[0004] Inrecent years, it has been sought that the used cartridge
is injected with ink for recycling, since serious problems such
as increase of waste and environmental load occur when the used
cartridge is disposed after a single-time usage.

[0005] in order to reuse the used cartridge, there is proposed
a refilling method of the ink cartridge of the ink jet recording
device, in which ink remaining in an ink bag is discharged and
a specified amount of ink is injected into the ink bag (for example,
see Patent Document 1). In the method diselosed in Patent Document
1, the ink bag is pressed by a pressing plate in a low-pressure




and then the specified amount of ink is injected into
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[0016] Yet another advantage of the invention is to provide

a2 method of refilling liquid into a cartridge that refills liguid
effectively into the used cartridge in the liquid jet apparatus
andprevents inferiorjettingof the liquidjet head when the recycled
cartridge is used and a liquid refilling device,

[0017] Still another advantage of the invention is to provide
a method of filling liquid into a cartridge that fills liquid
effectively into the cartridge mountable to a liquid jet apparatus
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[0020] Furthermore, in order to achieve at least one of the
advantages, a refilling cartridge according to the invention is
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f0023] In the method of refilling liquid into a cartridge
according to the invention, if the rewelded surface is formed at
a recessed portion around the opening that is deeper than the
originally welded surface, the rewelded surface is deeper than
the other adjacent portion and thus covered with the first film.
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to the liquid injecting process, the liguid is injected into the
cartridge after the ink remaining in the used cartridge is extracted,
and thereby the effect of the inferior liquid can be decreased.
Inaddition, since theliquid remaining inthecartridge is extracted
through the liquid supplying opening, during the liquid extracting
process, the liquid flows in the same direction as the liquid flowing
direction when the cartridge is used, and thereby the liquid can
~ be extracted smoothly. Furthermore, since it is possible to use
an extracting tool having the same configuration as that of the
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direction when the cartridge is used, and thereby the
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can behi njigbtbal s}ndncﬂtlﬂ]? bfl‘llrlsé aliid BhOR1 L6 0P8 %t@t\%:og remain.

he f e opening iIs rennv
[oozéf]l | m rf&m@? e‘b]?%‘ge%’g rahtltHed optuithg éahoha magbridge
acco‘rfpam Wit Ifﬂheo Jsuiamgﬂdm the t}ceﬁrﬁa?rsdgefﬂmtcm éﬂé‘ﬁop?é/nlng is
r e ByNEL tNEn ‘%liﬁg.g) CrhL! %gﬂonte
::mo l?ﬁe%'yn Wnen‘EI urd i’s |n 15 f8dthh PRdgRe opening
when é’ﬁ’i ﬁ@e, qap@h@nm-tﬁ,u@mm:]ee:btl.mghprf)thﬁs:emov1ng
procetisg aa‘deltai@d op’a‘sﬂlf @S HAhRlde Q{i‘i@ﬂ
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th hfeedi ,yn o ai d bubbl
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users ld'rnnglrel’}:helnlcé%Xlllng cartridge having welding quality
that ensures welding strength including no liquid leakage with
no change in the shape of the cartridge. In addition, since the
second film is rewelded using a surface other than an originally
welded surface as a rewelded surface, the welding reliability
increases, and the user satisfaction improves. In this case, if
a film which is the same as the originally attached film is used,

the reliability against the lifespan deterioration can be ensured,
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i ncreases, and the user satisfaction inproves. In this

case, if a filmwhich is the sane as the originally

attached filmis used, the reliability against the

i fespan deterioration can be ensured. 7 Furthernore,,

since the used cart-ridge Carl he reused by injecting
iquid into the cartridge, the decrease in.
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b s%s a predeterm ned anolnt
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suppléaskibefXimided msﬂ&gigﬁiﬁ@ﬁ%ﬁ%&ﬂﬁ&iﬁ%ﬁf@& Bﬁ:lee liquid

Do ik ppl vi openi.ng t hat supplies the Tiqui 0

s ln#%gﬂkﬁqudghfge?ggﬁr}%& gcting il ,

[0633] That is, according to the method of filling liquid into

a cartridge and the liquid filling device according to the invention,
after liquid is injected into the cartridge, a predetermined amount
of liquid is sucked from the inside of the cartridge through the
liquid supplying opening that supplies the liquid to the liquid
Jjet apparatus.

[0034] Therefore, if thepredetermined amount of liquid is anucked
fromthe inside of the cartridge through the liquid supplying opening
after the injection of the liquid, air bubbles rarely remain in
the cartridge. In addition, since the air bubbles near the liguid



if the predeterm ned anmouTit of
romthe ins i de of the cartri

d, 5uppl yi ng opening after the
bubbles rarely remain in

[0034) Therefore,
liquidis sucked f
dge through the 1 i qui
injection of the liquid, air
the cartridge. In addition, since the air -bubbles
Supnﬁar the liquid - 8 supplying opening that influence
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the bpet ehouddnost £SnPBESkEREvLA, €ASULE &Jlgt%sijbﬁfet 19 ensure the
paratus. In =

. ISt f. the Liquid jet appa
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Jet HPThEFHE IS Yt Heedtp ke biorpsprossuas tihs apphisdteart ridge .
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c 5 idggr%aﬁsbgﬁ%%g‘gl"é én the air
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‘partiaullbhrdgen ShOCe 4NE dygarfri . can be recyc|ed
cartifiecti ve\lﬁ% w'bt hSté; gfﬁr{%l Eﬁ%r%%%%g&%n JSSePpEjﬁeﬁleto the used
>* “provF el RFCh “BehR§RAgGaritEy ddes ednc Bet riedye lald @ ffagtively
withracyioip Iry prastes sHukt DEEROESn & N9& ¢ NEeq Ysad, %ta.rntir hdde it
usedcggrggi&ggsgg legaigctinﬁgliquid Into the cartridde,” ¥
nseq e decréase in envi OnENCAS (044 -acEBRpRRFBATEY SABCce the
O AR o L e P S
e n 1 .
of wal, be bg%ided Wit h ca?tr%d%g g?c%ﬁﬂ %h?%rsge?ﬂﬁoﬁgérctlon
"Th-T HE entodi TRHt HR RWIRT ke Bre Teesbagtof dgerhascan be
achleﬂesﬁm eCloantlspl usat 8 ecaiabe QOPSFOESA tRELSULREYEPEge at 2
low p¥iggsure of the liquid at the 1iquid supplying
[003 %peniﬁ%i and since no absorbing material or the |ike
Yhat d'1q Ehgdiment @ theuinveresioyoi the chaPbeldge has

a presbutrkeceartkbildgelexi shsti AohPeoEasey of D54 dge
the 1'1@11 WY G, Ee N g“i d ii hel d_ by Iﬁégpsf%é%{en%&%%wre of
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STSabr iy open iy 5 Ehe TlRtle o-Supormatic ine sagosny.
and the ¢hEeehrofi Hoe inventhed, behemaisr beharesble .
[0036] In the suction process, when the amount of the liquid
corresponding to at least the volume of the flow passage from the
pressure control valve to the liquid supplying opening among the
llquidsupplyingpassagesinthecartridgeissucked,theairbubbles
in the flow passage from the bressure control valve to the liquid
supplying opening can be removed reliably. Even when air bubbles
remainupstreamofthepressurecontrolvalVe,sincetheairbubbles
camnot enter a portion downstream of the praessure control valve,

the jetting troubles can be Prevented reliably.



in the fl ow passage fromthe pressure control valve to
the liquid supplying opening can be renoved reliably.
Even when air bubbles remain upstreamof the pressure
control valve, since the air bubbles cannot enter a

portion downstream of the pressure control valve, the
[ooj‘}gtti n%r}nc bl es. can be greven,t ed reliably. - 9
S U 10037] 1'h the SGELPBPIYORESs, 1T £henkl avddi s issicdkerkedd held
;1; aaﬂg-%@lcﬂ hading 'Wﬁmlmm@@oﬁﬁfOﬁ?i‘lﬁén?ofﬂggponding to
r : i quj
e ¥AoUHE &8 EI?@QLQL%M Sgﬂ:ketch%r%ﬁogﬂseﬁ+ﬁ lgi‘tﬂlq ing opening

in tinCke fromthe T1qui supgl ying o ‘
BT o Pt FEEEES %1 fdacenhri hideid sissokted roont fite 1iquid

supplivqoigdpesiipp) 3k REcOPREH ERE BS t 0 f the .

a cohbihd hohding pontion.; a o et Midneesrtion,
can be sucked S aBriyHHe f30 fHgrsdickach s tadsly ot |a4ui times,

the lgge 2ol éqvédsiupe s arrionion st i oDYRBIA 1908 1E Wma i ning

due dyethe Lhersygt isHBr%Eg%t %%% %%npg'%v‘%&%\ré%{]f%g A llil?.bl Y-

[003%g038] When t he sucti rocesstis
EReRethe pERFAGCRNBTEFeSENg S Mevdoriieel DRg@iiattng the

enin

cpeninesad ec Bppln@dva Dvé ethyi gbphti 68 ?Ee&gﬁrgi Qéﬂ to th
; ﬁltp_.ﬁ% i eni.ng..is increased abrupily —fromarstgfete the
i é|/c(’1{1}g.t c Bﬁ'@g’étdzr‘sr‘ﬁpﬁ’elé’lﬁgg%ﬁ@énar é§simerpased abruptly
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of “the YROiRFPH 26 WRFkreayet sheabigpityhe héirasesttion.
Thergdgdrehusheheukitdoind spareche ditgehariggd rigmtl{ﬁhecal%%% nge is

[ t, ‘the

abrup®URPhy i ng SLopping, 45 4 resu
= fLig’Sﬁd"?%ﬁ%%?”m AT PR fam b iteriarage from
¢ liguidcreBrl¥irgngPyninadwihbrebostopbenti Uid a result, the
liquidonbatningngoadkr Lhubhles irg 1164 118d Ayt @ the .l J quid
stronft§P! ¥ha0 . gRENNG OF the IKe e 8 t%’%r 5By IR o Tapcked
TONBeY [ et PEdTTFOMTERE IHGuild 99 Sspdedining ald ably bulsble is
flllegﬁﬁﬁ?& dbﬁ;’d suped y&'h‘fg?ﬁgﬁﬁﬁlﬁgt b¥§tl@é eﬁlsa&é,e Eretal tlﬁ%reby
liquidn@dn ash fetddie MigGi Vo1 St Homaratn e rads
descraﬁeﬁieﬂg v?/itth no partindc}{u alrlqélhcgrjfgs?ﬁpr‘?‘ SSL}'@%H?@:LY' As
T e eI A bEbbFesSEForpgurdataNebprescked cael bablapplied
to thebyisimpte efuipmentuik0038s1Linthsoeabodi mant nng phP€icuiar
incred VML {éﬁ@’sﬁlc{:k}_ 0§ %I %eld r'enBIHgi)ng NN
. cartridge 15 extracted g 1ESqRF d-stippt ylarg be sucked
rellalbl@érhmgss.nmmqmcmmtmatti ng process) prior to the
in the WIELALLL] d@e after t eEPF&&Q%nFé%’ %éheiriﬁ;f”étmmmg
e RO TARTHI9RXS SR EERCt TS embE ke Yiprief fupblefinghspening
(ligquid extracting process) prior to the liquid injecting process,
the liquid is injected into the cartridge after the liquid remaining
in the used cartridge is extracted. Therefore, the effect of the
inferior liquid can be decreased. In addition, since the ligquid
remaining in the cartridge is extracted through the 1iquid supplying
opening, during the liquid eXtracting process, the liquid flows
in the same direction as the liquid flowing direction when the
cartridge is used, and thus the liquid can be extracted smoothly.

Furthermore, since it is possible to use an eXtracting jig having
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liquid can be decreased. In addition, since
the liquid remaining in the cartridge is extracted
through the liquid supplying opening, during the
liquid extracting process, the liquid flows in the
sane direction as the liquid flow ng direction when
car% ridge_ is used, and thus the |iquid can be
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the cBECrPUBD £ FEICHIS Tt pLdte Terticu el VL AT D
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in the cartridge is not reduced excessively, it can be pPrevented
that a small amount of liquid remaining in the cartridge is evaporated
and solidified, or severe bubbling exerts a bad influence upon

i nferior

a filling property.

[0043] In case of an ink cartridge into which liquid has been
refilled by a liquid refilling method according to the present
invention, the refilling is complete by sucking a predetermined
amount of liquid from the inside of the cartridge through a liquid
supplying opening, through which the cartridge supplies the liquid
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and solidified, or severe bubbling exerts a bad
i nfluence upon a filling property. [0043] In case of
an ink cartridge into which liquid has been refilled
by a liquid refilling nmethod according to the present
i nvention, the refilling is conplete by sucking a
to g idetern1n amount of liquid fromthe inside of the
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preseff] ’r’a‘(]?’aLfSP %ﬁb’é?ﬁﬁb% Tigrid ABkacesised tautdidge mountable
to a laguidci¢hgpproedss, and 1\mfail@1hie|si éllllldzd'l%ﬁ@kﬁkﬂgtiﬂgtﬂ]:%cess,

in Wh'.‘ﬂ%ﬁdlg_%tlhl ‘ii‘geﬁlar?ll% Ly C El e.lse S mé.dig%étﬂq&xtrﬂ@:ed, a

checki ng process
remalgﬁﬂgn@mgpnﬁ@hw]a{xm mefngn whth:h taris iddge:iafd thether

theambMﬁUdﬂmm@&ﬂ§u1dremalnlng1nthecartrldgeaftertheremalnlng
liquid is extracted ip the extracting process occupies a
predetermined ratio or less of the total amount of liquid to be
filled in a new cartridge; and a liquid injecting process, in which
liquid is injectad into the used cartridge checked to contain the
amountoftheremainingliquidequaltoorlessthanthepredetermined
ratic in the remaining amount checking process.

[0045] In addition, in order to achieve at least one of the
above advantages, a device of refilling liquid into a cartridge
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liquid is extracted in the extracting process occupies
a predetermned ratio or |less of the total anount of
liquid to be filled in a new cartridge; and a liquid
injecting process, in which liquidis injected into
the used cartridge checked to contain the amount of
ng.liquid equal to or less than the
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cartifﬁ@@ 141k 2oL et %ﬂ %@fFﬁ%nin%éanoﬁ eFFﬁGthE%her the
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amouqté,fhﬁ rﬁl}{@ Liegikk rﬁf@inm tin ddpe icaréxticaet aﬁtelrn the liquid

ex@ddictiedby ithed 5i6h rhat Hey
| iztlcl O%'ldet ol o E&@;S: car tlrl du}eltlgf? er %E S% |(§Et?§mln3d
8 M A i b e f vk e € %d%@@slhed into a

extra
new cprerbder niametl iqat d a.som ] mse@ﬁntbetﬂeougéd@m&tlafgfe checked

o contAn i ol T Il P PG LndiReadltn b3 08 seas

fhan zﬁﬁn ected info the use
5 Sreotat Ftime remining Iqu|d equal to or

[0047l]ess ﬂHﬂﬁEﬂdﬁEJﬂéﬂHﬁéﬂlﬂqﬁihrf%'fh%$£E@' H@grgﬂfﬁethe

nto onl cartrid

L.nce IS | ct.ed

cartr§'d§‘é et%gé gion o cony %mtan&ﬂu her¥ itthe dligubd equal to

or legp [tégf then Paedete mpriedet eratiined itati®,pddsisle to ensure

the q@@E@t cﬁftﬂhee'l Lﬁ

effect tphe K c.itf'iﬁl%ﬁa%hﬁzﬁweefle $ %ragc?'g?heln i en the
riiET A dioig SHE TRFémet heonetue tiediuotidhef the

degasalegassed,rahe vtheouuss;'osnt'}fela@%r gase tduarte %‘%‘r”g_lh Mike

al nor Ther. ef or e, e yie
can bet. @lxﬁé§@ %’cg beﬂP?e en“? sﬁ%ﬂa ognm(}lque to be
replexz.q‘]%h?.céﬁﬁ ﬁgeqs,qﬁﬁdjwhgl@ m;leg:adnlng liquid is discharged

suff1c1ently, and both of the quality and yield of the ligquid in
the recycled cartridge can be ensured. In addition, since it is
not required to apply external pressure to the cartridge, the

cartridge is rarely damaged and the cartridge can be recycled more
times. As described above, since the used cartridge can be recycled
effectively with a simple process, a user can be provided with
ahigh-qualityusedcartridgeEﬂ:alOWIecyclingcost. Furthermore,
since the used cartridge can be reused by injecting liquid into
the cartridge, the decrease in environmental load accompanied by
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sufficiently, and both of the quality and yield of the
liquid in the recycled cartridge can be ensured. In
addition, since it is not required to apply externa

pressure to the cartridge, the cartridge is rarely
damaged and the cartridge can be recycled nore tines.
As descri bed above, since the used cartridge can be

the EtPT 1% dasfreiapdiitite gositmlownppedegs foathsereusing of
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th meht% T 19n0fg !
e st el PR T
Set heh St F}?‘?\%Hr%ﬂﬁfn At edete¥mitee asfountthef 1iquid
corrdgspamtinon) togﬁw st acenat 8h R 1:11@ lﬂdﬂ:ﬁﬁ&d@l@%ﬁé&é 49€remain
in i racting pro
thé %a@c’ﬁtﬂl‘%ﬁee &ﬂrhte?ltetlg% q.liagu 1s Ahdec 36&9&}‘?@% gaetridge,

hgre det er m ne am)un
inw GRf &l rgzreé%et(grrqm'@%@ﬂmmggﬁ bigwmie demaiensi An tRe ligquid
J.njecttliagcwrfddme t@iédﬁﬂéﬁiéﬂéﬁuﬂ&i“a@ndlﬁm N £ Gl o
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to T16WT {868 &k8ApPL, the-Fayt | £ JRde Lo, ramain
at wh%?e&ﬁlbqv tﬁgpfl Lildit ofi%ﬁ‘gf?l%lu% Efassaa%%r’t i%n 2 Bpsdg-ion,
Il&@'iu&d] ishar bbby 884 L veredxainpegvasy ridve £illing
charattqundtﬁbsmﬁashag&hqu(iﬁ a_n@ﬁﬂ:t\ﬁé%;"} arff 240
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remaif ilf gHEG U Ykl P81 cartridge is small. As a result,
the above function works effectively.
[0050] In the method of refilling liguid into a cartridge of
the invention, if the cartridge has a pressure control valve that
controls the supplying pressure of the ligquid with respect to the
liquid supplying opening, and no absorbing nmaterial or the like
that holds the liquid in a liquid reservoir chamber of the cartridge
exists in the case of a cartridge, in which the liquid is held

by the pressure control of the pressure control valve, the liquid
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surface area of the cartridge is large, and a snal
anmount of liquid remains if the surface area of the
cartridge is small. As a result, the above function
wor ks effectively. [0050] In the nethod of refilling
liquid into a cartridge of the invention, if the
cartrid%e has a pressure control valve that controls
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Lin ed
Liqu s“r%’%ﬁiflnrge %&i‘fﬁ dLARddpERn %&t%%t%@aeqirﬁtfpeclently
Wlthllnn @wsdloréixtﬁlatrﬁt |wtglqm ouessir thuishibés tdet sgcond
po53qpeni | yi.ng. openi ng, _ .
1£h ?he %wtg@ rdtertgr%%igntbjﬁetc]%fdl e%flggllzln GY rpftctn *h caarg}%:rc%ge of
¢ ipyRp tﬁ?re 1%335? B epeding co{“@g!i@@al:ﬁstﬂ@thetlh@cﬂ.lquld

resergbirefhdnbagupistuedn of @ha WefdSiEd8oftrol Rlve, the llq].'lld

o Lmpseall A oid 6 SR e T e IR,
when %%%tcﬁéil Kigddre 15t heeti quierefore, the liquid can be injected
smoothly while air bubbles seldom enter or remain.

[0054] In addition, according to the liquid refilling device
of the cartridge of the invention, the liquid remaining in the
used cartridge is extracted. Furthermore, it is measured whether
the amount of the liquid remaining in the cartridge after the liquid
is extracted occupies the predetermined ratio or less, and then
liquid is injected into only the cartridge coﬁtaining the measured
amount of the remaining liquidequal to or less than the predetermined
ratio of the total amount of the liquid to be filled into the new
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is injected in the sane direction as the liquid
flowng direction when the cartridge is used.
Therefore, the liquid can be injected snoothly while
air bubbles seldomenter or remain. [0054] In
addition according to the liquid refilling device of
- he cartrldge of the invention, the |iquid renmaining
ar ? 4% used cartridge is ext ract ed. Furthernore, it
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ink of the same group means ink having colorant or color material
of the same group, which has substantially the same chromatic

- characteristic as that of ink filled ceriginally and consumed (for
example, red ink and light red ink, etc.), and the ink of similar
color means ink having colorant or color material which has similar
chromatic characteristic as that of ink filled originally and

consumed (for example, red ink and crange ink, etc.) Moreover,
in some cases, the liquid for refillingmaybe inkwhich is conmpletely
different in color from the ink filled originally and consumed.
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simlar liquid. For exanple, in case where the liquid
isink, the liquid for refilling may be ink of the
same color, or may be ink of the sane col or group or
ink of simlar color. Here, the ink of the sane group

means i nk having colorant or color material of the
y the sane chromatic
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[0062] Fig. 12 is a view showing a cover label peeling process.
[0070] Fig. 13 is a view showing an ink extracting process.
[0071] Fig. 14 is a view showing a liquid eXtracting unit used
in the ink extracting process.

[0072] Fig, 15 is a view showing an injection hole film piercing
process.

[0073] Fig. 16 is a view showing an ink injecting process.
(0074] Fig. 17 is a view showing a liguid injection unit used
in the ink injecting process.

[0075] Fig.18isaiviewshowinganinjectianholefilmrewelding
process.

[0076] Fig. 12(a) is a schematic perspective view showing a
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LO068] Fig. 11 is a view show ng a wel ded over-sheet.
[0069] Fig. 12 is a view showi ng a cover |abel peeling
process. [0070] Fig. 13 is a view showi ng an ink
extracting process. [00711 Fig. 14 is a view show ng
a liquid extracting unit used in the ink extracting
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Bge by_ I andl g dropl ts (liquidi ne)§ ej ecPeé g
Shee# e %? ﬁk g?e}é’ ©od 5 8frface of a recording

rom - openi T
[008@heet The pmmrdlgngsﬂeeﬁ.;:et hatliudeanaabjiagt ch@t&ﬁd e
(heré@idfter [I%%Q:]reﬁ]@ora%coﬁglﬂg'lggr hge Ia%(a Udce%sxfrlanebrl%en tf which

0 as ~ car

artrid herei nafter referr
a re%ﬁfﬁ‘s g‘?‘?“i“;gjes ot aER a recording head is
[0081dt t acHBe c[a&&&]a]geThe @@:ﬁﬁé@ﬁ@dlﬁl@@@@%&ﬁﬁl%tﬁoﬁor thr0ugh

a tlnﬁ.tnedorﬂég.ar 'B;%cp oo@'Fg%’. a 4 rge beltstr%a%]ﬁd UIJQdﬁqueggfqz%te in
the Wbﬁthﬁéllf%@bqun ﬁé @F@Gtecomr&ashaage i Bhshaped age is shaped
like a box with the upper surface open and attached to a surface
facing the recording sheet (a bottom surface in the present example)
to make nozzles of the recording head exposed. In addition, the
cartridge 1 is mounted on the carriage.

[oosz2] Furthermore, ink is supplied to the recording head from
the cartridge 1, and images or letters are printed in dot matrix

by ejecting ink droplets onto the recording sheet from the moving

cartridge.
[0083] Fig. 1 is a flow chart illustrating all processes of

arecyclingprocess, throughwhich ink (ink for refilling) isinjected
into the used cartridge 1 in order to reuse the cartridge 1.

[OOFM] As illustrated in Pig. 1, in the recycling process of
the cartridge 1, a 'recovering process', in which the cartridge
1 is recovered; a 'sorting process', in which the cartridge 1 is
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like a box with the upper surface open and attached to
a surface facing the recording sheet (a bottom
surface in the present exanple) to nmake nozzles of
the recordi ng head exposed. In addition, the
cartridge 1 is nmounted on the carriage [0082]
Furthernore, ink is supplied to the recording head
S0 %orﬁm ﬁé’P@é‘ﬂaﬂcﬁgbniPe‘éﬁélngm&ﬂ /| Bntdrisstatbe appearance
of t}perz icatred: idyed 0t i dMahisipe ot ; ehﬁatwtgféxn&agtaq%ééfu‘[?ggngf cess',
1n1M£ﬂﬁn%%F859£n gf fron1th ving cartrid
$7a £5595 ]Pf—‘hgwm PEF&@ sike ﬂerfOrmEd
in SQQﬂéayellngprocess through whi ch ink (ink for

Comorger o reute THECEy Ol P BERLRS R bt

der tO reuse t

2 SURRI¥ing TRle il thady BPRAG PROCHS SWDLY bpendrig,i dgecribed

belod, i& PEETOYLELMG I 68LSSct 105 p%d?ahsé'h e %tlrdﬁl% rémaining
i n which

in enppERE Gadt 110 uBPREh0 THD. dspustsnceennapedindgetion
hole §pé@gyserc1rm phochsshe Japﬂhéit‘:hmbol@ﬁstfm:zﬁ@i E.hla(i'gﬁniectlon
hole |§J.lnﬂslip%@ Qg a@ﬂ‘ddlﬁeﬁg gescgleg g% ?gw‘geggﬁigﬁgdbegfbg and

an_ over - sheet ,

an :Lﬁlécr i“&? ﬁgglngrpg%%%ﬁce 1rE @@g.gjh Fa&nton rediigdiirind shbhgected
into fuﬂlern@ere&rmg@rm%ﬁe kpaaﬁfwﬁm@a maséaﬁgh&éngbhgl e

ilmt ap. i nk_su escri he
[0084)) puyer o Fhel"n n PRREL K ARENS el dTBg process
in thwﬁbﬁ ﬁﬂﬁfﬁéﬁatnnngectnomhéoageﬁlimrBv;d@esdrlbed below, is

rewel(d’e&ﬂﬁflﬁ'eﬂ'gth@"ﬁoié 1@%%@\/\28‘9]% flhrﬂrrfg : gn} ol?}fg%gylng hole

lerC|n process _,

ri i L f] A B e TR bR SHPRAYIng Beher e ioperianpldad;

a 'weight demyacbad;@;phrow,esand iAwhildik tht@J »g@iqm? olf @E@Sc,% rtridge
] i S |n eC 1 NL,0,

L is SRy 6 FE A8k s ld el REGe 1pouBED Antgrmation

cartrl ar e
is wrigben Jathani ﬁFe‘é&lmrﬂ%|ctesfqzr:rhercbm|1@mgapdotrecsﬂata imeading

procaﬂlsl'(;hlﬁ xﬁhii—l@f’ﬁﬁi i ek b € thid fe9 rj
Perforpﬁ qw; rewel deld after the holte e ?%r]?re‘ggi n ?ﬁeead’ are
Fm % ﬁeq ?Bﬁﬁl ying hole film revvel di ng process' ,

[0087]n whibhBna suppbiyi ngmhelre 1fnptrﬁnitanr;epebde§s v aln\/\ﬁzihgfa:h lot
numbekﬁ%@%cizhﬁﬂlﬁ@@ B8Sthe chgg\ﬂ@lﬂﬁg 1 h% 2%%3?1 cﬁ‘tu? Jgng process!,

ecte

I IS I NS
in Whlﬁ%o &é‘g’gei S AeheR schFarthe reRtridaarit enr axteamabpressure

1nspe¢t111pg4§lrod@5®” kierel hbell@)lvarﬁ@iterlngld?ﬁ:?ﬁgﬁi%@' Eﬁsgedcr:é:lon is

perfoﬂﬁ@&eérg arg g@t‘: h%%%:a' P%Oggaéjéﬂggoprocess . 1n which the
cartridge 1 is reduaed in pressured and packed; a '12h leakage
checking process', in which the leakage of ink or air from the
cartridge 1 is checked; and an 'individual ancasing process', in
which the cartridge 1 is encased, are performed in sequence. The

detailed description on each process will be followed.

[oogs] Hereinafter, the cartridge 1 of the embodiment will be
described in detail with reference to Figs. 2 to 11.
[0089] Figs. 2 and 3 are exploded perspective views showing

an example of the cartridge 1 according to the embodiment. In
addition, Fig. 4 shows a container body 2 as viewed from the opening,
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[0087] Then, a 'lot nunber inprinting process', in
which lot nunbers are .inprinted on the cartridge 1;

a ' label adhering process', in which a |abel is
adhered to the cartridge 1; an ' external pressure
i nspecting process', in which an external pressure

dlgﬂ ection is perforned on the cartridge 1; a
an ﬁégkl hoHrEt ke CoRtakmen Bodv 2arsrvigeed Fsom a surface
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* ’El\% ha attﬁé Heldadige post sreraelsermwmmmgj | Hoeh of

the dmtaiﬂj)eﬂl baxiget airld WHe 1ief RERBES §0aFh USyql

reSl{10089] Figs. 2 and 3 are expl oded per%pectl%e(%fég%ynthEtlc
owi ng an exanple of the cartridge 1 according to

[009¥he enbbdi dentainar hdiyt 20hndlinglesd isioWs > R@NtF NBId 182

form@@dynZtﬁé §t§£§@afE9€EEB% oaﬁﬁ'ﬁgacg % %%ggﬁfgbggssages,

and 3 cont al ner bod Yy as Vvi ewe
af‘r? F“é’.sll? &CRIRE G2 E1GR qtrﬁeveo?rﬁ,a«ﬂmmh Bolly =& an atmosphere

commupm)?;tim tp?asshaege OEI@HEE@:LH:Soh?f@:[:E@@ d Qgggii:t de a first £film
57 8.9 IR AL OO E s b IR0 e

car rldge 1
body 2, dilts aBendRIwh? € it heal hlsfarcomeisadh ami EBH.ard) the 9B8Ssphere

Nt 1idr drreithers t |
::nl:ngpf nlé; ggth of 3 fff%osn(%éall%}\gr E dy&ﬁ andl)s’te';lgkegllrl grooves
n*g% 5ea %%‘&el%f slﬁhﬁéewcpaﬁeégﬁf 2004} e Bignosphere

commugdipedilicar gltodye236ncs Utasndd KngtRe Ve ReEe 18Mmuni carion

passalg@.ned in the surface thereof, which act as ink flow
0092R2ssages, and_an at nosphere communi cat i on groove 36,
[ i ch cPsrﬁ§u§ﬁraﬁﬁﬁ§Ghehé fowrmms sagesnapastageed in the

cartrhdg&d(rll bw&eaﬁ.llﬁii;}lést&lv\e; nJQ{O Stahdef g%{ref ‘;3%1%]{”?153%@@\’&@9 the
atmos@ﬂe?l& céﬂwﬂi}b%%gﬁontgﬁgo&eeﬁ% ﬁé‘stlbe Like forngd davele 3mriace

ai ner
of theparigidan witthethe fispHef £1mEonaudntatneft mw@pﬂg r3batively
compl BEELEQ X 1Ry péggatgté%r e@l%(ﬁ:ﬂ Re 10K AT %%Sgseﬁgs%%ggﬁl&sghere

orned 1n OW passage

Cmmm&b’ﬁ%%h?’amso‘;ﬁ%@r%ovenw P§S#éY|f@dfma¢ + h8hgredopkeramolding

tool @@mn@aldaslgnedpaespgecebQQQZbaé§1§-f%%gbh r%i§§t£b% low
artridge 1

manufééf#%n Sﬁ% of zgsn;grSEdtkg TEE groove 35, the

[G023] Herelnaf er, the structure of the flow passages of the
container body 2 will be described in detail.

[0024] An ink supply opening 4 is formed at a front end surface
(bottom surface in the example) of the container body 2, from which
the container body 2 is inserted into the carriage, and grasping
arms 5 and 6, which are grasped by a hand when the cartridge 1
is attached and detached, are integrally formed with the container
body 2 at the front and rear surfaces (left and right in Fig. 4)
of the cartridge 1. The ink supply opening 4 accommodates a valve
body (not shown), which is opened by inserting an ink supplying
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at nrosphere comuni cati on groove 36 or the |like forned
in the surface of the cartridge with the first film
5, a container having relatively conplicated flow
passages, such as ink flow passages and at nosphere

communi cati on passages, can be easily forned.
t ool can be designed or

Therefore, a noldin
n%%}:%*é%%g%angas. %Eﬁ%%?ﬂe]qﬂ éads a3 arederenanoimetradi4fdenctes

an ICoship[1098]addes alsnaféﬁ:ﬁraé@%rﬁﬂ lfﬁ;td#ﬁié%f blel & ER%’ rasping
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the, [ u ole 4. 0951
Spacpﬁ?p 4§§stores |n$3rﬁ§ ﬁo%fd a?ﬁ% COBFa&§§J body
2. A fnst vk chanbergel 1, thae Wﬂo@iﬁteaklnknﬁs nfogméd in a

regldmeo@mwrm@efﬁamanﬂlk@ sktmenl fiy formation,
hese inds of information are

SCri e Iow
LLEY o gl 5 Lot TR YR | FPHEL ARt ipRGPags@gpsel3 and

132 that p@mhmlcaﬂ;e tles fnmdzdllblebhmnbaﬁ: 11heith o SH3IG Ky cugh
a thrBﬁ@HEhb'l%es'quté ?Brﬁ\%at & QEE azir\f{\%cli lbﬁ%tlg\r ext ggsv\ﬂgﬁft%—llke

| rpst hori zonta

POrt%O&Aéﬂda%ﬂ@n Phlli:eguﬁbryu@ﬁ@ﬁengmlu ‘salbra@dmensdeather body
2 anddpeni wglaf 12 hef conrt grane-1bQdycRamBhe

accmﬁ%r itquhgl% |a§8{aﬁ:r r?d wth al rmgt fixed ! paC| r#%%f 2§ nt valve

the to anél side surfaces of the container body

[00983. A fibestidnikenharbarid velddd ancdirodaiesl? nknd Sthe outer
circuln@emree iR 18 waha9i3n el ortion 1
atmosg?g 971 In aé‘rdaltl Qn, at m%gr{]ereﬂ%:lg%é E%t&?)naspa%%a go the
SXR 4O R AL OB REAPEHECLERe {11 S04 HId ThambemErEr end

of thei whlat ﬂrﬁsﬁbemenghthaghtltmasph&%g&Fhﬁhﬁl@ét%% B %%ﬁ 13A
rane-I11 Ke
e B PR BT I 1S OroH e o e foupare the

ter circunfére
upper end protrude higher than the liquid surface in the first

ink chamber 11 when the cartridge 1 is used. As a result, the

opening of the atmosphere communication passage 13A is located
higher than the liguid surface in the first ink chamber 11, so

that flow of the ink back to the through-hole 67 is prevented as
much as possible.

[Coaa] The interior of the frame-like portion 14 is divided
into right and left regions by a wall 15 having a communication
opening 153, through which ink flows, at the bottom and extending
in the longitudinal direction. In addition, a second ink chamber
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2 and by a wall 12 of the frane-like chanber 14
provi ded at a val ve accommodating chanber 8. [0098)
The I'id nenber 3 is welded to the wall 12 and the
outer «circunferential wall of the container body 2 so
as to formthe atnosphere communication passage 13A
1 I.n addition, an upper end of the wall 12 form ng the
6 thHosHEPRr 2bhhYinf e REF BRS phbsagakl3Aftest nds thet Girst ink

chanddgdatl iBeféppe@fatt ft‘hec@ﬂtgﬁ*tnﬁé PQQVOJ‘?— the %Eﬁraggglkﬁ portlon
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340 39 QH@‘&"H. €& bh-2NF PASSAT En%isﬁd'f-&fleg%ﬂttﬁ.% s_%{r% g'gﬂv&ac(-ompo sed
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to thpehnkgSBEALYt hpeugmanHi and povials] tat hichel kt@rtet AWMk in the

cartepdgext Q:Bﬁ“tﬁ% }:@sE{i?el EIIJPBZ_EQI Jg&%%lgfé control valve.
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contrchhmzervd FHaa tonredlat thBQOf:dz.@QﬁréQﬂ? QR %flft B® the ink with

I t 4 di V.I ded b
respéé@rrlﬁerﬁnlgéfeﬁ% éL&ﬂ:el Sreq hﬂ.‘h d pﬁkla]faﬁrg@p:eln by
the HJ?ES%UJF%U‘F‘PH‘CMR elfather pZ@ssarfer tontiol ekareer WB4n this

type ef cEah_GtiicK@e ALud &8 MRghe BRM c%rfjrlrr{)(r@r ng)to't%lépiﬁﬁ: ueggartra.dge

ose rane va
1, anda q;;nea&eﬁhﬁgasapgdrefpééfdo?awéyr and the effect
of thﬂfﬁn#&nﬂ1e¢ jmpssvuee vahiekbBlg, pressure contrm
he_ i nk

[0010‘1%' ve frhaéh&%f@iirétc!;‘f Pﬂes§“resgféﬁf< gﬁaryma ﬁ)ﬂoPF&é’H’ the

t.h respect i'nksu
seconpo lﬁraq Fhremdemu G/n tbﬁeseearudr iLogechabperht6 pmsasmnxmnlcated

with ¢hrt belttm the s B G:Ké)r&ér%ai&?éz}’%od;ﬁ-;z SUCNL S U0e ¢ a

e. 1 of the ed"%?} i ncl udes t pressure
Hiau st RiPaadh hRHA S AThe ik dive KR U o brst in
chambepel § ik ma Becppdpiedt chambhe lidk smp;p:wompee ﬂ@ndsu"kr}.q)unded
by a Wl ds 4 he EBEmEBe{ﬁ'ﬂhé’ ; FeeconLr
18 l?Ciessure control val ve. )ﬁ\%} Breﬁ% %g 0 Cfﬁ]l’fli}lf%éaassage
+ AR QNI GRE Ik ORISR 1@%et‘lﬁ| 198 rartehéomreﬁr atigehe lower
portidén and tber elerfece beE ithe mlbe.rg efilled easily, and
0010 g %%%Ctl he |nvent| roves remarkably
L0001 10 0138, i ERA™HoPPPBA ST [endoRRISr: RROCRATRGE dnk groove
18A ipectha sgsface of the contalner body 2, and the ink groove
18A is sealed by the first film 57.
[00103] In addition, the lifting passage 18 communicates with
the second ink chamber 16 at its upper portion through the
communication opening 47, and its lower end opening 18E (see Fig.
9) communicates with the first ink chamber 11 through an opening
48 formed in the oblong region surrounded by the lower wall 19,
As a result, the first ink chamber 11 communicates with the second
ink chamber 16 through the 1lifting rassadge 18, and the ink is

introduced into the second ink chamber 16 from the first ink chamber
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second i nk chanber 16, the second ink chanber 16 is
communi cated w th the bottom surface of the container
body 2 so as to forma |Iliquid lifting passage 18 that
lifts the ink fromthe first ink chanber 11 to the
second i nk chanber 16. An obl ong region surrounded by
17 @ wall 19 is fornmed in the |ower portion of the
"lifting passage 18, and conmuni cati on openi ngs 19A

[003dv] 19Bnartehd anoes), atn thg hﬁ%@&tieﬁféﬂa&{‘iﬁ@%d,"%hich i s used
21 The I ft]ng passage 13

fa of .t he. | 19, . [001 .
?herﬁg%ﬁ%igkgégoﬁéﬁ%?%%gi%&t%r LrfdalnknchpEbstr d heel of formed
in & perdomraiafertivody thomnglit frece nkE gricoveondSinés body 2

ﬁaﬁydﬁa' trhe +hir $t £Li; 103] | ition, the

e t-n§9%g§§%§gb1%5ggﬁhﬁLﬁégFéggmﬁgh' Eﬂgﬁg%é%ﬁékh%ﬁyﬂrer an
atr éﬁﬁﬁb@ 9¢6CRENT RS dhida hedeicharamsoagh diing the injection
of thenmkitaticomapDdm BHedéicand it stl r; i s .
20. 18B (see Fig. 9) conﬁun%gategyﬁffﬂgﬁﬁéjg?gggQﬁﬁknglOpenlng

" chanber 11 through an opening 48 fornmed in the oblong
[001P&§i onTheraisuddedhbyge mpdroimey 20alhilS fohss a S&S6HA opening

sepakhgelyl StonnkneBARCSEpLEOPPHALGE! 92 Mok 38aRRE NI the
first gnk Halber Al odhilh e dedhd cFar voRabBANDS ! npat rean

of thhediffetenhkathppbesure2@aivel. Th Qﬂéoéﬂlbodinﬁent, ink is
| | S

o r i pj.ection _openi 20, ,whi ck - A

1oAY 810 0 1 il BRSO 8, LT s

ProcefinbeTEE 185 whamnbtk isiajpoteidonos atheahdeontartridge,

ink surheneiold thegomal fer hollcs ono 89 193 08en

is lrld_J: f L, nc? n ssge 18, . Stil] u?t}]%l‘r;n%é%?ﬂ%dé@a’l 21 ‘Bhen ink
. B g‘éla%Qp iHF D CAHE LW Schkitgess ainlaligdigfadme the air

dischaygsciopeming 2lhe Inkthe &aboddmint] Nesy1g! fiiils Olgf N ink

I SCnar ge

is fillled NGl ARy ARRNIG- 2agd 0010] The air
001 openi n 21,q§hjc 'foré%ggd%%bond openi ng separately
[ om tietRAK S GshLpkopeaileer 4,7 ,camnaitli 2ates fuirtded be extend
hori zbintstl Liynk idhambesr chibt i 6 d Ssgkdmk 4 Vg
surfa%%a?‘aﬁro %ﬁm of .the differentia ress_uiﬂ_efgre/a 1\1/‘:‘é_1113*p_t‘-3r
i the Shboth M s $Oticdctéd fFBmdditten, the third
chambgrsé”ﬁax@@a;pt@ﬁmez:nbuma' checibkr+apeatd g 2PRERSN icating
with hatwd B, heanknk d5r #4486t £8h IO 4,00 and new '
chambcarﬁﬁidgg, hing_is injectedfgrcégﬁﬁé?ﬁ?ﬂ<% AiceFFgAmodating
Bherfng 2ot andl fhBniprkk chpabeg) 84t egei fivomeduseda portion
surrogadedi dyefhenkals krjected fromthe air discharge
[ODlO@Pen'@ﬂeZ}egigntQSr?gBRQEEEg%’t %’%%r hﬁgiwg%% %%££ﬂ§4 is
divided into two parts in the thickness direction by a wall 25
in order to form the differential pressure valve 33 at a surface
facing the fifth ink chamber 34. An ink circulation opaning 253
is provided in the wall 25 in order to introduce the ink flowed
into the fifth ink chamber 34 into the differential pressure valve
accommodating chamber 33.
[00108] A partition wall 26 including a communication opening
Z6A between the wall 10 and itself is formed at the lower portion
of the substantially circular-arc wall 24, and a portion below

the partition wall 26 (left portion in Fig. 4) forms the fourth
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is filled in an unused cartridge. [00106] In the third
i nk chanber 17, a wall. 22 is fornmed to extend
horizontally with a predeterm ned spaci ng apart from
the upper surface 14A of the frane-1like portion 14.
In addition, the third chanber 17 is partitioned by a

.. circular-arc wall 24 communicating wth the wall 22,
ink LhABOSH 143r editi Addirieeayr ea \ra i bicwommdat 2 Nghaving the
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J’rcjtﬁ B DR TR At TeReed ol rthored menbetween wall 30

that ﬁhemelthwlfarlt@m:acmajrdnoaétaﬁq dHenbe AR | 5ke1ROF L Qarmore,
the EAREIN 2 B ohe orad G PERE Nie Soununicares with
the uépeﬂ@arw afnbhﬁo?d}k I liow pﬁdlaagte??%nhnﬂu‘ehé OtHJhﬁ.lgh -hole
| i;’ E&WEE g}gﬂl&‘iél?gl:rg%tef’gﬂdé 'cﬁéxﬁj;%%tgtfec \;\%dtll{ Q:fx ‘?)‘ﬁ portion
|‘Ef?¥‘“§‘éﬁ¥%%|hbl@d dyening 24A
provided atrtheafromc ewdloBOlis fuysttttaiaf idiular-are wall
24. .Z?%C@@@gﬁiﬁ ngﬁ% e exarr‘plﬂaggs}q“ CES& bl oc%lnslcagces with the
titth &%‘%rrﬁga 8d. 3fobhropaty ithe mm@e 29.
[0011¢ hr oughiholfer?d driaire, otk 85k | AFILi n €h ﬁ:ﬁ%%r???%%upassage
284 tﬁ‘P@u&h Cﬁﬂ&'&oﬂﬁéfégggoﬁnoégﬁlg&ﬁsr CngP?,r _ZaGrRE:, \ABBZB, 274 or the
like from the second ink chamber 16 is filtered by the filter 7
in the filter accommodating chamber 9 and flows into the large
circle side of the through-hole 29. Then, the ink flowed inte
the through-hole 29 flows into the fifth ink chamber 34 from the
small circle side of the through-hole 29 through the communication
opening 24A. The opening of the through-hole 29 on the side of
the surface of the container body 2 is sealed by the first film
57.
[G0112] Here, the airtight second film 56 is welded to the opening

of the frame-like portion 14. That is, the second film 56 is welded
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that forns the filter accommodating chanmber 9. still
furthernore, the through-hole 29 of the large circle
side communicates with the upper portion of the ink
fl ow passage 28A, and the through-hole 29 of the
smal | circle side communicates with the upper portion

f the fif h i nk chanber 34 through the comruni cati on
‘%b RN KB rBOF Bdeal 4t hEhervadlendOof 16he22, 24, 30, 42

and dies panttiialilon eialdul 26; apT, Wi lso 24 +AS f%rfneﬂllfst nkhgnambers
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the s
4. Tr o fhynthaw Pﬂéswam §DII§Edlﬁlt22th24ﬂ.n30,gr4;2>veam$ t he

[o01lbartitipnadat +SoRrf, 1§7th§23ﬁ9f§§:[=,t8ff ‘Ef@ EBS ﬁer Pray 2,

or _the fl oqw passages

the =z ctqr%ll”gjupp e SR HY a% ‘g" SRARANS S5t EBak l“ﬁantiﬁésl tdeincrease

the fdom P@ﬁsegetmsmsténceras aluchr 88SpEEsVBLYE and a wide Jroove
37 thaGCermRadalidig L 3 i_.nk ove 35,.forned

gsdl.ihe SuLface a%%hlthf%l %?vﬁoggsggaecma gngjga?_ﬁ@n groove 36

and sUTTovRdT thiedt L Feypmtial pressvvers i ve acrknmgradi e g3hanber

33 anfhehuppeameaishd myefoengsi @it 1die ¢k 8L 09¥e, 35 l%fmed

(yﬂgmlc the differential pressure va
Furth% %%L M"%ﬁ&ﬁé@%ﬁar hem ﬁﬁ $8ppPyreder iy region
of th@f Sm@%mﬂ/é‘hF cpgtainesubedy 2 berirelspbnoMed t6tehdé R cond
ink chifbbr nk, chanber 34 passes through the ink

[00118 rcuha | on enl n 25A and the differential pressure

Sal ve® KEeBRY Tharser B 4hare sasmidta attep deeper

in the q:ilklcsm@pley:e@;s@ld p\@rt:éofﬁ Bam t her theynoassadf S HE recessed
int

portl%tﬁgtggog% %Egg\r{]‘teé‘?lﬁer %%é%;‘é]fe' TR O LS rhat
communlc:ates with atmosphere through the atmosphere communication
groove 36 and the groove 37 by spreading an airtight sheet 55 having
- an ink-repellant property on the frame portion 389 and the rib 40.
[00116] A through-hole 41 is bored at the rear surface of the
recessed portion 38 and communicated with anp elongated region 43
dividedby an oval wall 42 in the second ink chamber 16. In addition,
the atmosphere communication groove 36 communicates with a region
oftherecessedportion38closertothe surface than the air-permeable
sheet 55. Furthermore, a through-hole 44 is bored in an end of

the elongated region 43 opposite to the through-hole 41, The
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t he at nosphere conmuni cati on groove 36 that neanders
to increase the flow passage resistance as nmuch as
possi bl e; and a wi de groove 37 that communicates with

t he at nosphere conmuni cati on groove 36 and surrounds
the differential pressure valve accommodati ng chanber

thr 33 l‘ﬁ—"}gof he at ppsphere communi cati on groove 36 are
Yot Fut T neF noPBEURECRBR Y FRcas SeumpicrEANg8gEsove 45
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commuriee et D apeds£€¢i 08, 483apposite to the through-hole
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{Oondallmm%a%ﬁ YoV E BT 24 r‘?é’é:ogﬁlogj?uélé’igdé‘ hgpbege 8 is open
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can bien itohee il el retes M AR 17 £ESEHRRS I8t 1 8g t B A7 N8) €ana an
hole 67 formed in

atmos?%e%atsr%&ﬂgﬁr? Q’]a(ico?n“ru}\r{r\% tlgtr_?soctfg] Lo Eé’e‘l.rf'ﬁ‘tfld}%ae igperating
rod ipge f:hesrlﬂw Feafien End §ced1m merd opfen aatr esll ttimde is

accomfibHaklkeawed into the recessed portion 38 through the
ni cati on groove 36 and the groove 37

SR R R N A

aches
the fiftbughkhehembét 3uhanel @Jﬁl@kﬁiﬂeﬁﬂﬂﬁﬁﬂ&pﬂé’ﬁsure valve

accomﬁrBElQH Qﬁgr@kﬁﬁaéﬂ 3316, Mggﬂwﬁgﬁ.‘%gﬁoﬁa%isl?ﬁ alarez}ﬁg g:}ne& container

% amber "11 f t he val've acco
body £y 6Egﬂht‘LﬁE FhrEoelgﬁfﬁareetee,l Pve sszey ge-Livel @ BZmmanthting

chambéhe3at ipspheeed, is located at the right of the drawing.

A nembrane valve 52 composed of a spring 50 and an elastically
deformable material, such as elastomer, and having a through~hole
51 in its center is accommodated. The membrane valve 52 includes
anannular thick portion 52A therearound and is fixed to the container
body 2 through a frame portion 54 integrally formed with the thick
portion 52A. Furthermore, the spring 50 is supported such that
one end thereof abuts against a springr receiving portion 52B of
the membrane valve 52d and the other end thereof abuts against
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communi cati on passage 13, 13A. [00118] In addition,

t he val ve accommobdati ng chanber 8 is open at the side
where the cartridge is inserted (bottom surface in

t he exanpl e), whereby, as described bel ow, an

i dentifying piece or operating rod provided at a main
can pe inserted into the

bxoqy of a recordin deV|
a SRrdld recelsand r{% O§ a ghid fppmkg mhghoshhdad covers the
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a pré&é@gi‘fﬁhh)édf@&ﬂﬁg Wcﬂi@ Iﬁé}@of:!ﬂﬁ&kvaf@ tgdé)suc%rétqﬁ glastically
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contanh ther¥atvapeat a.rmtnaoap% PY¥ ddes Wrginsoridore of the

sprib@B56f anHethmsbirhee f\la:IWV%ﬁﬂaea&%kt hes 1keLnd Therefore,
orti

the iglEER AR 3nBERRE Yoo ERe ot BlpBlyicening d B errpa tedly
Perf%F@é%ﬁr@“%é@émafﬁn@l@mm]re 8Be H:B0920 e WR bhehimk supply
openBl@ve eembigyrati anriLhe Ble%\é/tgfvet E)%?g%lﬁ aSSit Rg Fifth

rom e 11

[001;_5%1;0 the ink circul atign openin
chahBer | 39OVE B EEEEaOB;'i‘ tﬁ@rﬁﬁﬁfﬁFén@fvéﬂ?\?e wgd.ve

acconroddiel pg edsmbe 0t fowe atlmzlepﬂim YoRRAAAK &g +4 ons Meanwhile,
the éu&‘ﬁd?éj dfnth' Sofkal ertﬁ&i @(?I%(P Va' 2%_8%{? right, of the

di senga om a _val ve sea
ryianyafldr dévatlinkgethe valve

drawifgat A ELrpRgEstird ca§li hstben
accontid g by . r,l‘.lrlaﬁnfiéu‘ s ,Cﬁhlgdf ? glsvﬁeéQKEQaﬁéﬁ%?%Q EQ&QHcﬁﬁglng an
elastil AUAEYE e ol e, FRCHCTELY RRSSRSAR B AR Face
of the contEGAEr bWRR vhé Lpriss sue rofundied ok tsupplx:mmng member
61 J.s%l%f/ﬁ:edhgtzé‘? ;WEHES%OI%%[EQ?tﬂdp ged X3lU&e Lg%ymégb L orted
by an elastlc member 62 and urged to the Through-hole 60 at all
times is disposed at the front end of the pressing member 61 (in
the advancing direction). As the elastic member 62, a leaf spring
having its lower end fixed by a protrusion 63 and its middle portion
regulated by a protrusion 64 is used in the example,

[00123] On the other hand, an arm 66 is disposed opposite to
the pressing member 61. A portion (a lower end in the eXample}
of the arm 66 in the direction that the cartridge 1 is inserted,
is fixed to the container body 2, through a turning fulcrum 66A
located inside an operating rod 70, described below. In addition,
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contact the valve seating portion 25B by the urging
force of the spring 50, and thus the flow of the ink
is bl ocked. Therefore, the ink can be discharged from
the ink supply opening 4 by repeatedly performng the
above operation whil e the pressure of the ink supply

a fixed negative pressure.

n emai ns at
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roo124y; EP. Rg &\?Pngtﬂ%esad&ﬁé;ﬁ%ﬁalq PP, Portion €8 is
provpdetroiiopB3 jamd oift $hei ddllee pacddmiodd el ailethyr 8 closer

to tid (i:tcfl”c.sl %z‘oﬁ:g‘hs%jll' gﬂ% Séégpigg% %) lZSJer %ci, %han the

5% an arm 66 i S di spose
arm % e ‘?B@Olﬁe’%é?h%f—‘xﬁmﬂcﬁ}t iigh orsleizower dehermnnlehwhether the

cartexdgpld)s cafipd i be wi 68 b ié&ﬂiixﬁf&é@ﬂcé hat %‘ﬂé‘ €dentifying
e cont al ner

prom e B o RE AR PR kPl oFuh B6RALHGBar 63 FHRe the
: detew%mgmuqﬁ?gu bammomhybéﬁebleim;ﬂynmﬂ@u@c@n (operating
rod) 270A2 w@f&%ttmfiﬁfens&ﬂp&gpoﬁ% h&” ' tESnu%%SﬁE%a‘%) d with

Igﬁthe rm 66 grotrudesollque €Spec
an 1 t%‘?l?mgy’p%%s%% dbt {he(SBpeFadi né)roaﬂd tk\epwém‘rﬁehﬁpdif 65
iz oprmddon 66B that elastically presses the pressing

mber. A t-1 front e
001 elirEEn He (UOTRL M e AR A0, S0duR ar niite ] gmounted
on a CRr&FdRRohelder 73 b@ﬁheqt thevbpershinat vod pheretanding at

the l@m@u&&faldégarseﬁﬁ§ﬁﬁdlﬁoﬁ‘§bon8 38 L heyQ é’ﬂ?ﬁhﬂ@ rod 70 abuts
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aga i OB e 1 Ao o R ars L 1h BaReGUGh. B tnclined

to thesalvebodydifgated tlegicart4d dent fhputheaugh- heleadesult,
_@ S 24

e o The® FEnnrRRer RO, thB8hEkGHbds g and opens

the aloRPRREE oro Rt ERbIDGITqdR 900 POrEeoD AR dat ting atmosphere

throughatther tBrélighehole 46, the groove 45, the through-hole 44,
the reglon 43, and the through-heole 41, as described above.
[001286] Furthermore, when the cartridge 1 is pulled out of the
cartridge holder 71, the operating rod 70 no longer supports the
arm 66, and thereby the valve body 65 seals the through-hole 60
by theurging forceof theelasticmember 62, and the ink accommodating
porticn is blocked from the atmosphere.

[00127] Next, the airtight first £film 57 is adhered to the surface
in order to cover at least a region where the recessed portion
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to the portion, through which the cartridge is

inserted, than the arm66 (bottomin the exanple) in

order to determ ne whether the cartridge 113

conpati ble with the recordi ng device. The identifying

prom nent portion 68 is provided at a | ocation, at
.the determ natjon can be perforned by the
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rti the first film57 is forned at the
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are sea wel'ding a s
can be 1nterrupted if the welding height is not managed with a

highprecision. Meanwhile, itisdesirable that the recessedportion
forming the ink passage of the ink groove 35 or the like be welded
with a careful attention to the welding strength in order to prevent
the ink leakage.

[00132]} Inaddition, asshowninFig. 10, a flowpassage is disposed
to divide the surface of the container body 2 into two regions,
that is, a region (a) where a recessed portion forming the ink
flow passage is formed, while the ink groove 35, the through~hole
25 or the like occupies much of them, and a region (b} where the
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the surface of the container body 2. The ink groove
35, the through-hole 29, the ink groove 18A and the
groove 45 are formed in the ink passage respectively,
and the atnosphere conmmunication groove 36 and the
recessed portion 38 are fornmed in the atnosphere

ot cooﬁunication Eassage respectively. Fig. 9 shows the
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dividgdgwelding ranges (a) and (b), a weld:r.ng and pressing surface,

Lo which the first film 57 is welded, can be overlapped between
the divided welding ranges (a) and (b), and thereby the degree
of freedom in designing a welding device improves. In Fig. 9,

reference numeral 57A denotes a cutout portion provided at a portion
of the first film 57 corresponding to the groove 31.

[00136] As shown in Fig., 11, the cartridge 1 has an over-sheet
5% that covers the first film 57 adhered to the surface of the
container body 2. As a result, the first film 57 is protected

by the over-sheet 59, and the ink leakage due to the damage of
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i ndependently controlled in the regions (a) and (b)
As a result, since both of the wel ding precision and
the wel ding strength can be managed, and the wel di ng
preci sion and the wel ding strength can be managed
better if the welding state on a relatively narrow
i.s controlled, the welding conditions can be
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opening or the opening.

[00140] Furthermore, the opening of the valve accommodating
chamber is also sealed with the airtight third film 58 by the thermal
welding or the like, thereby Finishing the cartridge 1. If the
ink accommodating portions are sealed by the airtight first and
second films 56 and 57 or the like as described above, the container
body 2 can be molded easily, and the vibration of the ink resulting
from the reciprocating motion of the cartridge can be absorbed
by the deformation of the first and second films 56 and 57, and

- 31 -



of the container body 2 easily, the welding strength
or the welding precision inproves well. Furthernore,
the first film57 can be protected effectively by the
relatively thick over-sheet 59. [00138] Still
furthernDre t he over-sheet 59 has an extending
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cartri avin
porticn does not open to the aLmosphere, and thereby the evaporation

of The ink can be prevented.
[00145] If the right cartridge 1 is mounted to the cartridge
holder 71, and the ink is consumed by the recording head duoring
printing, since the pressure of the ink supply opening 4 is lowered
to a prescribed pressure or less, the membrane valve 52 is made
open as described above. In addition, if the pressure of the ink
supply opening 4 increases, the membrane valve 52 is clesed. With
the above operation, the ink maintained at a predetermined negative
pressure flows into the recording head.
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IS blocked fromthe atnosphere by the valve or the
i ke, the degassed rate of the ink can be maintained
sufficiently. [00143] In addition, when the cartridge
1 is nounted to the cartridge holder 71, if the right
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atmospbementtatiigh tipeRithe spkeh atotdh@nl @Wer op 0%&59& es 13, 134,
the thaQbaElnThe 69 ki BRIV LAY o and the
like and 15 maintained at the atmospheric pressure. Therefore,
- negative pressure is induced, and thus the flow of the ink is not
interrupted. Even when the ink in the first ink chamber 11 flows
backward and reaches the recessed portion 38, the recessed portion
38 isprovidedwiththe air-permeable sheet 55 havingan ink-repellant
property, and thereby the air-permeable sheet 55 communicates the
recessed portion 38 with the atmosphere while the discharge of
the ink is interrupted. As a result, it can be prevented previously
that the ink flows into the atmosphere communication groove 36
and then the atmosphere communication groove 36 is‘blocked by the
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comuni cation opening 26A of the partition wall 26

formed at the |ower end of a substantially
circularly-fornmed wall 24 and the fourth ink chanber
23 and flows into the ink fl ow passages 28A and 28B.
[001481 The ink flowed through the ink flow passage
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SOli%ﬁﬁﬁ???%%?eﬂfbyhﬁhénkﬁiIter 7. The ink passed through

[001%E) i lAaerdesepivedatbhgeshanbe | fr -

arodfl s L cle S| e to tﬂgegrrall Eorfraigoy SROES the inx
t rqugh-rno & 208 5AnE tHeD FTIREPRSED cPrenEpherthont fomove 36

Lormsid dnethd istxif sioeko £ Hambepni4 iharasgly theasaneRE F8ati 9fssages
GREeM f t, the ink flowed into

€ the f‘%?:fgtb:?ﬁé’nekic an‘g%?é ‘%ﬁéﬁ’f‘;@% ?%tgh?hjen i PF8PERL Pal oF the

Like,prsidit & trasrh e GRFsWaLions iomagberve336 hirtdughet Berst £1lm

57, andl wiemEpAthenconeaiNer 25411 d BERRE QWS ol 1k Doy 1118
aLne APy gé : (o} ssages,
L A I R M A,

Er@essu_re by -
can penBPddedyaiaed 152 asddador ineddiimpael [ 5N &t fyned and

manufBetli-egt chBk1Gha r Seppunizcates with the
e gospherg thrgughnﬂfgh%]’gﬁ m)sp’h(reErhee éngaﬁ%lu Ci:lcdﬁw cost can be

tedipggsages 13, 13A, the through--hole 67, the valve

[00132fomudativnglehagben Bhedghitiee éﬁdﬁﬁ)laéquﬂoﬁﬂs the cartridge

i | | - 1e. at npspheri.c_pressure. Therefore
“Sl“%rgdg% ?82%%%13%55???%% i g SvBRG I B Ee e g terd thereto,
and V3§l e4s nphareat andupt eds EfebhehBhlthe 7nkahnbih@sed in the

cartfidgé 1 nkrcprgbesiid fhoys a d_and reaches the
rtion 38, rthe rgcgséggﬁgofs PR 38 is

cessed po
[Oolgpr ' §§%x€, tHhe Fe TR mEasias s idethe5uRedi agranidge will

Vi

be descilepd|taferringpeaty, tangighereby the air-perneabl e
ortion 38 wth

00 eet g NN r ecessed
[ 1fdpile atErBrlg:sép‘;(ﬁ'ere %q?,%%gt%g%%@%? gg f¢ tRECVRkedsfor every
LYP® Pht 6PL APt £d. ' e areeasting proaedsd ,paadebhed the recoverad

cart i@y ouslare tdnttddieih nkefd %@:&Iﬂfé@@cg\gmsnher e
mms%grmu:#ncgijleonsgrgove 36 and then e at hosphere

comuni caf'Pon®gr 6ohe BEOFSSH] okl 16y chRekeraghat reads the
~ecycdépigdinFeanibhonf stheednin the0151dh ks sdeseriibeth@iQ8yc1ing

inforhBe ieardtdAaeil +hac d’gﬁf‘%hg%f tﬂjx(% ?%%gg¥§gga .gngggrEﬁ:ézd:l ing

i nforkkKe or_thf %trmsphere conmini ca
IEorpatiRE Lhrtudesofhe Mttt uEmd ddy e2o L atide tdwer titiotge, and
whethpasthgesnkai® d:otredrdy sealdna 4 be b b‘g; dteQ%rmining

| i ke or _the atnosphere

i nk .t h
wheth%gn;cr%%;)g%?d§§e%ﬁle§ PETLOS SLRESES, OF fiqtmErom the read

[ on groov
manufacturingdate. For example, whether one and a half vear elapse

or not from the manufacturing date of the cartridge is determined,
and if one and a half year do not elapse, ink for refilling is
injectedadditionallyinastate that the ink remains in the cartridge
1 with no 'ink extracting process'. On the other hand, if one
and ahalf year elapse, 1ike the example, 'the ink extractingprocess’
is performed, and thus ink for refilling is injected after fhe
remaining ink 1s extracted from the cartridge 1.

[00156] As the recycling information, the number of recycling
or the like is written. In this case, the recycling information
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57, and thereby the container including conplicated
fl ow passages, such as the ink flow passage and the

at nrosphere comuni cati on passage, can be nol ded
easily, and the nolding tool can be designed and

manuf actured easily. As a result, the manutacturing
cost can, be reduced. [00152] Nbanmhlle even t hough
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[00161] Af er that, in "the ink extracting process', the ink
remaining in the cartridge 1 is extracted.

[00162] As shown in Fig. 13, in 'the ink extracting pracess!',
an extracting and sucking process, in which the ink remaining in
the used cartridge 1 is sucked and extracted, and a remaining amount
checking process, in which it is checked whether the amount of
the ink remaining in the cartridge 1 arfter the remaining ink is
extracted in the extracting and sucking process occupies a
predetermined ratio or less of the total amount of the ink to be

refilled in a new cartrldge, are performed.
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appear ance damage such as a cartridge having no
grasping arm a cartridge having no IC chip or the
like are sorted with naked eyes and renoved fromthe
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in thepkiquid jet apparatus and includes the operating rod 70 for
opening the ink supplying needle ’72 inserted into the ink sSupply
opening 4 or the atmosphere-communicating recessed pertion 38 to
the atmosphere. The extracting jig is disposed above the ink trap
81 and supports the cartridge 1 while facing the ink supply opening
4 downward. AS a result, the remaining ink drops into the ink

trap 81 through the ink suction pipe 87 when extracted from the
extracting jig.

[00167] An end of the trap pbressure-reducing pipe 85 is connected
with the suction pump 83, and the other end is disposed in an upper
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cartridge 1; a neasuring device 89, which is a
measuring unit that neasures whether the anount of
the ink remaining in the cartridge 1 after the
remai ning ink is extracted occupies a predetermn ned

ratio or less of the total anmbunt of the ink; and a
descri bed bel ow [ 00164] The

[ i qui d.@{ecti ng, unit,
porq}r%bi"ﬂl 7 akt§ nint¥3PnBludes an ink trap 81 that
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‘ openi ng t AE TR ‘SGppPyithG RBEArddge Tnderevkrantedt ficom the
ink spﬁ@lyuppey_lngp@niutga_ 4ndr fibeing direction during extraction
is icabasphene; - N ng recessed portion. 38 to the |
4 atmosphere. The ext rfélgﬁl%ﬁe%ﬁ%ﬁ SBESY Vg Hetdge is
used/i R t3p the1lnk FRupporesTamBed amadtdger Winhi he diatfingilty .,
Furthbembmk , sipptey/ t RO @RitHG o t4. rdPMWRELS 1 n4S 1k LESY! ' '
s thg@ﬁgknﬂ?@ i{‘%u %O;g%ti nt o trﬂag i Nk t??st 81 tﬂ%gfﬁwglt%emtlon
Fnk-SUctT o pipe. 87 PPt Pact 2 d1$9dmaapemen parts can be
used, egpflaghiedghbvi #he] 0OB87jo AT endlenfideherdif & reduced. Stiil
furthPERSEHI € theduekRUnBiRe i8R I CUeShSd i fh the
when g cti ontgugg 83, gnd%?ﬁe otcr%élr%e%ﬂ% 'S a&tseé(JsaeSd SPely as
%Ee?a-r 8“IBor ti Bﬁe\ﬂi't_hi n the ink trap 81. [00168] In
[00170he. eWhenctheg card sirokiimk RROERS Scattei dddul d s §xtracted,
a preddtidhlids dRKiee DRI NG ISR SNt SULat O drives
of thecartridgel ismadetoremaininthe cartridgel. Specifically,
the amount of ink to remain in the cartridge 1 is about 2.5 volume$
(0.5 g in the embodiment) of the total amount ¢of the ink to be
refilled. As described above, if the predetermined amount of ink
according to the surface area of the cartridge 1 is made to remain,
the fluidity of the ink to a portion, into which ink is hard to
flow (for example, narrow ink flow passage) or a portion, at which
the ink is leaked, improves, and thereby the filling characteristic
of the ink improves, and air bubbles rarely remain, In this case,

a great amount of ink remains if the surface area of the cartridge
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punp 83 and reduces the pressure of the ink trap 81 to
a predeterm ned negative pressure (for exanple, about

104 Torr or 13.3 kPa) through the trap
pressure-reducing pipe 85. In addition, the renaining
ink is extracted fromthe cartridge 1 through the ink
supply opening 4, and the extracted remaining ink is
1 is éEéH@edaw 3 rea bk amey @t igkarematihe iMktheapuBiace area

of the tchﬁ:ﬂﬁm nents dell Nk EPBh P fige | oo therysetion works
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[00176] After that (see Fig. 1), in 'the injection hole film
plercing process', a part of the film F welded to the vicinity
of the air discharge opening 21 of the cartridge 1 containing 1
g or less of remaining ink so as to seal the air discharge opening
21 is removed to communicate the air discharge opening 21 to the
atmosphere.

[00177] As shown in Fig. 15, in "the injection hole Film pliercing
process', specifically, when the part of the film F of the air
discharge opening 21 is removed, the part of the film F of the
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effectively. [001711 After that, in the remaining
anount checking process, it is checked whether the
anmount of the ink remaining in the cartridge 1 after
the ink is extracted occupies the predetermned ratio
of the total ampunt of the ink to be refilled into
. _the new cartridge. [00172] The predetermned ratio is
alr sIFANARER P AHET SHailsi FYt anbuhy shEtkinngepoviegsunit (for
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remaining 1iqui'dis di siﬁ%{?g 89t 13 dWwHase Widhgno damage,
therghieragyl $6thg ofel babyeatprgldidgyi efarohetherdj QUiguia can
be intik@teeayeliedenits idae i {HAS
t: lndescr.i ed @bose, Iy{he i r‘?ﬁ@gﬁ%ﬁ%l %fg%o%gsgé‘@%gé%les entex
¢ Pt by leaving 0.5 to 1 g of ink in the

[om’gg.trt r i gedtli tainth, taﬂm)onm@ﬂ tptl’egﬁ@ﬁcSvBEt%ﬁStl# lQQJlf?ﬂF to open
s e 1 njec on.nole 111lm _
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S ot EAPECPReI AT FR B QR Bl O pati R Pasteiehed thereto
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b when theeﬁart or _t , , .
Y 2 BRsifig o SR iteddiedint Regpak. dthe ifd 1 Fnif oft tdwet along
the t@8-abttdischaigel opensagrrdt ithéUle PUhPYr B f IlHR £ilm F is
vEEMRY I dj e G QF 5 i i
remo e air discharge opening 21, while the remaining
right half of the £ilm F keeps the sealing state of the ink injection
cpening 20. Alternatively, the entire film F may be removed to
open both the air discharge opening 21 and the ink injection opening
20.
[00180] After that, in "the ink injectingprocess’, inkis injected
into the cartridge 1, _
[00181] As ghown in Fig. 16, in the 'ink injecting process’,
by using a 1iquid injecting unit, described below, a vacuum pulling
process, in which the pressure of the cartridge 1, from which the
ink is extracted in the 'ink extracting process', is reduced to
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exanpl e, scissors or cutter knife) or the like, and
then a hole is fornmed in the filmF of the -air
di scharge opening 21. [001781 As descri bed above, the
part of the filmF of the air discharge opening 21 is
removed by cutting out the part of the filmF and
formng a through hole in the filmF of the air
a2 presietisrgined Madher Meoeed 37 Peeibnkhengeetiphg) or less; an
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[00183]  The liquid injecting unit injects ink into the cartridge
checked to contain the amount of remaining ink measured by the
measuring device 89 equal to or less than the predetermined ratio
(6 volume%) by the above configquration.

[00184] A communication pipe opening and closing valve 91a that
opens and closes the communication pipe 91 and controls the
ventilation of the air to the temporary reservoir tank 93 is provided
in the communication pipe 91. In addition, a supply pipe opening
and closing wvalve 95a that opens and closes the supply pipe 95
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a predeterm ned vacuum degree (37 Pa in the exanple)
or less; an injecting process, in which ink is
injected into the cartridge 1; an ink replenishing
process, in which ink is replenished into the
tenporary reservoir tank 93, described below, an ink
suction process, in which a predeterm ned anount of
and icgiatire sy ghed stppiyinge ofattei dgk tottheugmgdmink eservoir
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ow, e

t nr-essurerreduci ng pipe. 103, described b
neat t“‘{h}g lg}]gs%#ﬁpgl-sf educin gpjll pcéaﬂg%éf%?%?%ﬂ'ﬁgf n@nghgher eby the
air bgpbdsgreeanpftitshénknkuppap GSeroing Hecandid sncakd bad removed
reliaPiGl] ORvBHTBLIAdL 808 /A0 JulGiSHG e O? 0L
nto 1 %ﬂLn% t he hnk&fronwt%e géﬁ%?ﬁégé*%%fEF%bZ%s Ofﬁé l?éertEd
1nto LRgu 85 APBREYngPERIET] fj 8t BrPHkAedAt b1t Hee cateEiegeiig, no
operathieckethd ¢ cdH arovitedurount of renmaini ng ink
1001 gABasuE rin vice 89. equal to .or |ess
[_ ?ﬁan Se}g%gge et %E%égj Ifrea%lglee( c\il%‘flunn%%pﬁqugésmcmd
with E5ff SyGtarnoRump0dPd43 anck diveumitdemtd emdiipe disemisegl in the
upperapdreios B ‘taleveniladdatog opens and closes the
mrupication pipe 91 and co |s.the ventilation of
roo1ag T At idnbdinge $esolh{ B ingacosine cpra@sHemding
to thEnathntopﬁuhﬁqaﬁﬁoaupkpd Ftrom mhaddinki enppadysupehding 4 in
the iig?{ggggﬁ?ﬁgngao@f@gsg! ‘&%’s&%i\b@&/ %e%.%@a,t h@atbo%ells cacndin the
enmbodiment) is prov’::)i.%eyd r?’anthea ink suction pipe 105. In addition,
an upstream suction pipe opéning and closing valve 105a that opens
and closes the ink suction pipe 105 between the cartridge 1 and
the liquid holding portion 107 and controls the suction of the
ink into the liquid holding portion 107 is provided upstream of
the liquid holding portion 107 in the ink suction pipe 105.
Furthermore, a downstream suction pipe opening and closing valve

105b that opens and closes the ink suction pipe 105 between the
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-- 40 and controls the supplying of the ink to the
tenporary reservoir tank 93 is provided in the supply
pi pe 95. Furthernore, an injection pipe opening and
cl osing val ve 97a that opens and cl oses the injection
pi pe 97 and controls the injection of the ink into the
. cartriqge 1 is provided in the injection pipe 97.
ink oA 512 THE | ke rek@iiérhobaingporbtenve@7t led controls the
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r [ : openi n can -be_ sucke )
valvg SRR eosdtt, i RBD L ofh e CoreSRiRatigpi gy opening
and G RY 7921 bl 4 nddra ethor ¥t @ ittee opeloisgpping efilesiing valve
95a, 4nidsti ovided ibR QR 4y i L ag,rad. £ '
o BT M R R SR o
pr eSRUTEEPRYULT Ny i PRE4H39PE LohfeERddcedi A eReto be in a
rangsuek i aropungid s fadsbhhesotber) etd alsodt spesedpin (5BSut 28
torrpupper portion of the ink trap 99. [001881 A liquid
hol di ng portion 107 having a volunme corresponding to
[001%9hk anbimirasium draxr e dekele taorrtidas hicasupplsgt preferably

in a PERGENGE 4 b 28 e MK need bQ’éfEfrﬁ%@.%sind@%%{ﬂgt?gf 10 (about
ment) is provided in

Lo out 4. cc in the. enpodi
1300 B0 °HY A€ B r v rpnrobTipf Bami Ticion & Gpst Fegkion unit
by, fegceksmpprpea operiwp anthictesiung tvalveh205akt helha PResits: ro s

the sandidmosgsid.he ink suction pipe 105 between the
' and the liquid holding portion 107 and

100153311 £ g EpelBhieet RO T RFRSS rHE A iREipngaFdthe suction
pump Fl_@ﬂd@iﬁg SFIF’P_PiedH thé I@H?fogid{dr%@?ﬁé‘pfgﬁﬁﬁg@a@cn&#d“%ned closing
vatod, 4 SpPLUN DY, MG TS KR S B R o,
are opgedl gdichghe¢alnatream suction pipe opening and closing valve
1058a, thesupplypipeopeningand closingvalve 95a, and thedownstrean
suctionpipe opening and closing valve 105b are closed. Asa result,
the ink in the temporary reservoir tank 93 is injected from the
alr discharge opening 21 into the cartridge 1, the pressure of
which is reduced in advance *to a range of about 600 to 3800 Pa,
and which is checked to contain the amount of the remaining ink
equal to or less than 6 volume% (1 g in the embodiment) in the
remaining amount checking process.

[00193] .AsdescribedabQVE,theinkisinjectedintothecmrtridge
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105b that opens and closes the ink suction pipe 105
between the - 41 1ink trap 99 and the liquid hol ding
portion 107 and controls the suction of the ink into
the ink trap 99 is provided dowmnstream of the liquid
hol di ng portion 107 in the ink suction pipe 105.
00189] The ink trap 99, the suction punp 101, the ink
11 L%t%ﬁﬁ © gfipRreobhet RECEEYFReam Shet omtpipgeopenifisgm which
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air EEgiﬁﬁﬁe&ntgﬁdt CGE§Fﬂé§ﬁ\éuct?@mtp¢@banbﬁnlaupaﬁmkldge in
whiotl %Im@ss\hgié/@m_ﬁﬁﬂ?lmlig@%@iit? ”lﬂé@t tHQ PLPEridge of
i N clo val ve are closed
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throughv§h91@raﬁﬁynﬁunﬂqtanxyaﬂnﬂnaxpﬁﬁﬁi@Imaﬁngnﬂﬁuéﬁce on a
988, pab J
£ill 725 93&22635} ?EE'V@Q gkgfkélglgﬁl;?%ggdnﬁ%geg%g ngee Vekist in
the ‘F_%rif"é ged Solé’safiglEéOPn singande pressure 5DOCIF@ Cartrldge

is ndabediced excaass@vabgutlem Pa bt + 28 tHa E)small amount
can -

C aree in he cartridge
of llg]gg%gaéfner ﬁl L&?ln@ a r%ﬁégggf 5" ?(?Vféxf%g%&r?&demhdlfledf
Or sejreste Palbby Jmm gxpatgea dfad A nfibeuce 18680 @af)lxnrzﬁproperty

[00194)1 r byu@@ﬁ&kﬂbb:bngsiﬂeesy‘éti@%}ﬁ{aﬂé&? vﬁﬂﬁf}%t%ne thlﬁ( amount of

the % ror exang EhSUCt'on cont unit or
PR EERHtTORS ThnEheucerbRiddrt ! pEBeY2Fheninkels extracted
occupigecthagppedetssninbd aativabfoohef c6halsupbuAR O@que ink

t
to b et BN o10C SRFPRINGE) RHROHRR PRRobeni Racahad only
into fhss Pﬁ@’tF&ld\g@ §r&ckedetopepta larithe mqmstt edaithe remaining

ink eS;pt&tll L) @rpEeﬁﬁem&hg @[@p&lé?ﬁt‘é&m\i@!e\é? rzk3%8, tthEs possible
an

Qpe si ng valve 95a
to ey D EngRe B %?‘ﬁ 13fehPRgiRARICEBsFRE varteidge 1 in
OrdeIl@BBtatbe c¢f)§fedt #E Ehreesehts ininkei hkktd tH e MBORAr §illed
into rt@ﬁierdéﬁ"ﬂrﬂc?dg‘ 93 fér'éy;%dfg fiﬁf%fbgzﬁelgékr%hggggagg From

penlng 21 |nto t e cart
the REOHIAD Ay i TTTREVERCEAED atl'#%m*g@sg@sawu@neaease due

to dr3Bog oEathe adkeshesh Hesalhesk q@ﬂo&&gnéﬁa&ﬂélee@ﬂ%et%uant y
of th{%nkq% El?%ﬁ grcribn@adrﬁréahcilg Fﬂ c:ﬁx}t,]]ge %Eqslu?:sésﬂ t h%glglvf%ruthermore ’
the y:.el% of the ink to be replenished can be ensured while the
remaining ink is discharged sufficiently, and beth of the quality
and yield of the ink in the recycled cartridge can be ensured.

[00195] Still furthermore, the liquid refilling device extracts
the remaining ink in the used cartridge 1 by the liquid extracting
unit. In addition, the measuring device 89 measures whether the
amount of the ink remaining in the cartridge 1 after the remaining
ink i1s extracted occupies the predetermined ratio or les=, and

the liquid injecting unit injects refilling ink into the cartridge
containing the amount of the remaining ink equal to or less than
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remai ni ng anount checki ng, process. [001931 As

descri bed above, the ink is injected into the
cartridge - 42 1 in a state where the pressure of the

cartridge 1, fromwhich the ink is extracted in ' the
ink extracting process', is reduced in advance to a

th ran of 600 to 3800 Pa As a result, since the ink
© PE T ST S R iSkaed e otRd ameung pethariiqaie filled

lnt01 tih*e neuf tactendyy, rendvederdie K re@m ik ekl b80cecycling
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the PRIRCEOb: RELLPLRS, [ RRRIE SRR 3 OhSlorliai rect ton
as th@airfi”h &Qéﬂ%ﬁl%‘ﬂetmn Wher *n'}'lécf‘é@dtloxrﬂg/e lismsed hend thereby

the ioet tddrdge drgekaed @m@@&h&lwwhliﬁeaﬁwn&uﬂfolégeseldom tangle

or rén?f%n' ng ink equal to or less than the predeterm ne
10, it is possible to control the anmount of the

[001%Hk r defeti o nehatn, time tlaetmkigea;llenlsmiﬂgrp‘rbabstshethe
i ogpe ik
cc.nmm :Ltcgpétlhdg{ B trlcg%?;dﬂd(‘%ﬂﬁ]kcf@s%rbf %Q&%I%f 3! &9, supply
PIP® SRFErh@HY Sty rethita |%?rﬁ oFre r@@ég’&sszerdd reie, upstream
suctltoh:e p\up&cwdlgingﬁm&%ﬁimg t'\fhlﬁ]é”l%él’_r tﬂl{@ J!fﬂ A tf@rE pipe
0 eiln
openi HFBILIGUV e 308 HEERR bV dscdian sdgtan pipe opentng
and cigpingrwkes 1¢%e aweecaos»édu hand nikhé¢oetye irdplientBbethk tank

is supplibe %&Slt'h%dﬂ@i{ o%eiz:'}ﬁ rJLIBYIN NG, K 45 di schar ged
t.h of the quality  and yield of

[0019%”' :‘FI e% ' &’3'7:3"1

R et H& OF FHATTHge Ceh Prehwumagmp 101 is
activhpedosSknst ithe Bomtlsdemie su‘d’iﬁdn QHiipk r@éﬂlﬂg‘lgardfvd':@@slng
valveei({ﬁﬁ?cf éﬁé}f‘ecf e”%”éaalw n,l 1%%0% Sc?zgﬁcaeﬁ;ré{éj%ndl c?Los:.ng

extractlng
valvefing s PEE. Bbe s bermhie aregats vapmeisiie. (about

100 Tdie, Itrlkattel‘@) et N IFDE A iindggel BAELAI RS ) retains in
the lqu‘?ﬂ%'. ﬂofglng portion 107. After that, the downstream suction
pipe opening and ¢losing valve 105b is closed, and the upstream
suction pipe opening and closing valve 105a is opened, and thereby
the ink is sucked from the cartridge 2 as much as the volume of
the liguid holding portion 107 {(about 1.12 g: 1 to 4 ce in the
embodiment) . . ‘

[00200] As described above, in the ink suction process, the
negative pressure applied to the vicinity of the ink supply opening
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ink. is extracted occupies the predeterm ned ratio or
less, and the liquid injecting unit injects refilling
ink into the cartridge containing the anount of the
remai ning ink equal to or less than - 43 the
predetermned ratio of the total anmount of the liquid
y filled into the new cartridge, and thereby the
is AnGHEHS SDPTBP LI B dFom a§tadesthare the it mmmdrbnegative

presiecredsettcild6dd $hi the Tuhher lﬂ@l@lr\;ﬁ b‘&%tl?ﬂkl bﬁ by opening
ich the Tn
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ink Wm‘fa{l@ﬂﬂﬂd”ealzmﬁmgngﬂgﬁé?gln tljigec% ggfggebﬁt &7 sucked

fr i nj.ect ed r}}ashort tl e No alr
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the :ﬁﬂf |sﬁl@p5@' anehﬁﬁgu Kﬁ’tht A8 dzliéuiﬂ- %tc%%as%t {lﬁ tRE Shcking

forc b i LN | owi'ng rection
%arFFFdEE P eﬁsé’& 1&%11%&8% e e Katk tedddlely by simple
equ]PIIIFBtt ed snmoothly while air bubbl es seldomtangle or
6 | ft in_the r.epl eni shin
oo o R B R P Be IB3BAIRG AHGCC 08! Agrtridae
1, a\prqdesarminedt aBownppd lpkpesopenkag &ndmckhsi agrtridge 1

throw@v&@%mrsﬁxﬂﬂqn%exﬁ% the 'TH%EE%@% SUEE! BB RS seldom
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rema 00 8 6 OE LR Yo A OR S cenb cm ek it of iak
is sw,jlgqud gthmlp@iommmgk anplpmyospeglmgl yeat0sk ane :.naectlon
of th@ ﬂ?ﬂ@ RN HARIRRY, LRk 151530 % a&guﬁgﬁgbfnkfs %Bgﬁ'&lﬁ QRrening

t he terrporary r€servoir
that Eﬁﬁt?fb‘% Broesssctiert %ﬂb@#wﬁecmoandsthmbwahed:efl_ued

cart:amiﬂ_:ret m% gﬂmﬂefteﬁ'lj @t}@ilm@ @tab@ql%%{ﬁhﬂge ?E aratus
S _opene n e ot her
=8 muXF}OA/ cl%la %e!w V%fgjé%,gg?e B%Jetl fou&iﬁ"etri’i‘lé’%'eéféﬁér Al-Adebbles

are eREgaried, pn@s;gm@s@abmﬂ arg0L ek rtre, thl&at:ararlabeul from the
outsﬁi%:sog@zdp%ﬂeﬁ:éﬂﬁt‘?d@ f@gc% ef@':ﬂéré'r{x &Etu%a }'“gnd the

portion 107. After
cartr%%@ﬁ 6:%11 gﬁepge&é" &ty MaKRP g g val ve 105b is

[00208[oseds aﬂecsot:ﬁ?amsn:roemp J&ucﬂh@gﬂhmestgi&%rﬂhq:%lﬁess', at
c v e and, thereby .  the jnk is
reast bR Bl B R e S PR R TS Gt or the

rom t
flow passage from the differential pressure valve to the ink supply

opening 4 in the ink supply opening 4 in the cartridge 1 is sucked
from the liquid holding portion 107 at constant volume and vacuum
degree, and the ink is sucked and held in the liquid holding portion
107 having the volume c¢orresponding to the amount of the ligquid
sucked from the ink supply opening 4. With the above operation,
the air bubbles in the flow passage from the differential pressure
valve to the ink supply opening 4 can be removed reliably. Even
when air bubbles exist upstream of the differential pressure valvea,
sincenoairbubblescanenteraportiondownstreamof thedifferential
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the liquid holding portion 107 (about 1.12 g: 1 to 4
cc in the enbodinment) [00200] As described above, in
the ink suction process, the negative pressure
applied to the vicinity of the ink supply opening 44 -
4 is increased abruptly froma state where the

$redetern1ned negatlve pressure is accunulated in the
pre dVHbY R ndepbiRd ohr2Bl1E§ epenbAgPrementpst redirbly .

[00m1| ONIPi & DPESIh N0s aNde CERS| DOk VaLY S d é@ci&’%&vfg&q the ink
ortlon 107. Therefore,
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ca e det e u i.n
1002b 38 e RBc PREE I T e ey CBpeRthara. S HerF i removed
to opﬁpe}ewbnth@famedmizharget hpenbng, 23| anaubhtaesnar aufdction

openihg mk BEINRY heRRAN NG, ﬂd"@eaﬁa%hreh?cpkagﬂgéEt Sgenmg 20

i oV di and thereby the ref| car
P Oraﬂoeﬁ@%r 11?% FREEFhGNsPEBFRFEYof Therefemed p@t Phis case,
simi bgpphy dtcushe asiojemstt i tlod engil g ardvwd 40 g §h:lok:|ess described
beloﬁuﬁﬂﬂ§ﬁﬂﬂf§nj@%%ﬁo 'Bg%@ﬁ%’eio al & e%ﬁﬂ?&GHFtﬁg&m such that

ressure 1s_applie eIcErtTT
the R e, e d He? ebysumeacares i e :usk reget yidgeragelder than
the oaml_:;ﬂrmhpa;retlrdedg% cFa e heeyehededgBie -t LHES»iLRO
proc{? ﬂes r|qg%5ﬁ£oveu'ln thea i nk sugtlo%rnggesé£Q £Q§QCtlon
Sast t°%f* the i nk corresponding to the
[002Gadl unelrothehbing ¢omi pasedge £l lnmdnel dinid previdsl' (see Fig.
1), aPresgureryslventorbhe bk HRP%Y rPE06Q% g 1 D8I DK note

I'S SucC

Ing.4.in the c
film ?ﬁ% % ﬁ‘:f&i‘:na}% éFﬁ@tpﬁdﬂﬁ%ﬁﬁ}lwhﬁ ighis tast ovbyrimel Amavelded
surfacacUflatdegreaceanint hedenkt b Scpek %@%ﬂ?ﬁi&iﬂb & ormed

n thggﬂ#gggggb Qg?gq%%e anné%gig? gh%QEEY?Penlng 21, through
which ink has been injected in the ink injecting process. With
the above process, it is possible to obtain welding quality ensuring
welding strength having no liguid leakage with no change in the
sl_'lape of the cartridge 1. In addition, since a new film is used
as the injection hole £ilm 90, the reliability against the lifespan
deterioration can be ensured. Furthermore, since the injec¢tion
hole film 90 is rewelded to the portion other than the originally
welded surface, the welding reliability increases.

[00207)  Specifically, as shown in Fig. 18, an inclined surface

111 that inclines downward to the cartridge 1 from the opening
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sucked fromthe ink supply opening 4. Wth the above

operation, the air bubbles in the flow passage from

the differential pressure valve to the ink supply

opening 4 can be renoved reliably. Even when air

bubbl es exi st upstreamof the differential pressure
e no_air bubbles can enter apartion

] | i :
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[oozddy thi eéﬁﬁﬁ&les'ﬂﬂl rly to jhe “injection hole f1Tm )
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elastgsefildg 20nid thealedy rea ibflemtsoahhbhat £ilReodi EMbh§es the

e o r tha
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S e

the shag B el UL Lol ORI L
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B T O AR L YA P
chahgetintthrte didBeef thrreaiabidgsylagainatditd OB fespan
deteriprmeien nean fbémehsuvsa@d Furthermore, since the film is
rewelded to the portion other than the originally welded surface,
the welding reliability increases, and the user satisfaction
improves.

[00211] In the 'supplying opening rewelding process' (see Fig.
- 1), the supplying opening film is rewelded in oxder to seal the
ink supply opening 4 again by the heater, Here, like the 'injection
hole film rewelding process', the film can be rewelded to a portion

other than the originally welded surface or to the inclined surface
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as the injection hole film90, the reliability agai nst
the lifespan deterioration can be ensured.
Furthernore, since the injection hole film90 is
rewel ded to the portion other than the originally

wel ded surface, the welding reliability increases.
£ 00207] S ec'ifi cally, as shown in Fig. 18, an inclined
of hFtiRE S4RRLYhIPePARAI Aes downward to the cartridge 1
(00212 t hef opehag (s<kbrilys 1 grivedhat o i fp O &?@r{ '
the ‘&?r@‘?nghﬁgoﬁ% af #_1@ £gLin d%e 1. he rg\%gﬁdle%%%r acc'glgrocess !
i s formed Ely The hedterd 4 éngpegl;ﬁ&t?%ﬂ ifebp&tiehpghwhether
the tafigklef may frivyedel basf e smoandet fiet ahs HhSENGF 0Che new

R g o Wity it - i.qur ation. t.he ,
e E d%rcflaw%%ilsl% T gg{e%eh?%%% %, he new cartridge
s a@ﬁvﬁo ﬁdr:’n%s -Jaﬁotlt% 564 Weilgbt pfethieore fiblbedfédmridge
1 is9Qn and 4 e rewel de r ' ly damaged
. tﬁiﬁﬁr%%;} i \é!ebgg'i gtgﬁéjusrte ) %%%%g%%ey?gjrw tan

i.l e
[oozﬁvga]r e?"’@'% ttdaty i fidhe WE a2 danbiging gpdotéss pythe IC
Checfidee, f &k hirfanme: f@Wrded ng @hl kst L«Q%Q%l V\B{;%:é%ti?%, such

if |y i ppectio ole fi1lm ,
28 t‘ffggfygﬁ?%é’di%@??%%g&ih,OJpaEH?rIeC Fahel Hurdkepablee recycling
inforRafiosi Ape thend & idhdn 49 ewkltted dzo-tihieigencd j ned
- [oozsayfacendl ts ; 1 to,the cartridge | .
OOt heesyen g F O NINAT b b £ BBy ing
(recm’ﬁng Mﬂg‘?ﬁg 39? Fhheardirides lapsnghehbikse ppmd iandhe ' IC
data wheiteng plrrecaisrsc;gi snhaf%hey?pﬂ@' rﬁgmg)lgh £ag %gcfggégglgy Cone! .
I a s an | |ntere'vve |ng,|t|s
[002{)%139 gﬂ_lﬁéaltl%ggg%’ aﬂnIl [}‘/gleasf?%g%"il? RMEOGRPS heWBBY Ehe IC checker
ready fihe tinfip iR tel o | sh@ed Hangee Toechipage,f F the recycling
umbdE W s Ak-d @ A GhgSET Cf L t hereby .
Zt tnbhE ic%j.ec%' onrlgrh I e&?ﬁ%%nﬁls vvrllt:'nkiljté% ?%}:é?g%?dl{ n}a]?!ouded
Bl fidP gsceafn ?’ﬁer%m?vﬁ‘iisac?n%{ﬁg@%ﬁi@m ngnber «an be reported
by a cessbén nemittinahong . tWecskapertvd Beeparehded ne recycling
n an

numbeSUEERACEe REL LDGT € iGALLT | dge appears —pea i
b 3o the i,nl& I eak%%e ca%tearagirlgc\?gn 'eagﬁﬁﬁegﬁaP%ﬁw.éeterloratef
1t 1SRAFELH AELOPERVERE & hate theftartnidearity rdggcluderepeatedly
and damageellgartimieidas iddd neh cagid i dge having a wel di ng

0 al i t_ensures a_.welding strength including no
002 18d0 gﬁreg’%é'éﬂé’rﬁ 't FERD CORREL T H09¢ flo: SREpE 07 LhRgecording
devicgar theogeounh @fldfdmaoinisg nicg d snewokiedmihstHsert @Sip, and
the ahBAnkNbeCHeam ihakg fidm;20, ld ahid i apd
3 ketﬁ&e l'ifespan detg?rioratll orfef:agﬁ%rg)%ﬁ%uere . Ca}glp ﬁ in the

n It'Eh%J?Jrfb ErGSRe 1 RBY Hhemithe ppaphdedftink kerresponding
to thpordddrmaiher dhahet Pemainghgat hy ¥0hded SWAIAGRE from the
used cartridge 1. With the above operation, the amount of the
remaining ink suitable for refilling can be extracted, and the
ink in the used cartridge 1 can be replaced with the refilling
ink more effectively.
[00217) S5till furthermore, the measured amount of the remaining
inkafter inkextractionis storedinthe IC chipinthe 'inkextracting
process', and then the amount of the remaining ink stored in the
IC chip 49 can be read and whether the ink is to be injected is

determined or the amount of ink corresponding to the amount of
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the welding reliability increases, and the user
satisfaction inproves. [00211] In the 'supplying

openi ng rewel di ng process' (see Fig_ 1), the
supplying opening filmis rewelded in order to sea

the ink supply opening 4 again by the heater. Here,
jection hole filmrewelding process'

like .the ' i ol _ ,
the Fir@iadin Tc: AR Fiset BReITdd e tehdnttihen ' ivkher] adtamd heocess ' .
Witdr itienabbyewsbdedlt Soi f ater @k 1theikngli ST e .
injédt Al o{n%{%ﬁl&k %Léo%{;% 0 eaih% 4 [10_02_% 1 Alf’&eﬁ'réc ?%a%enably

<%.se_e rH]:_g. oY HE itﬁﬁ't I SHEHE ARG 15t dc@s8t, lepRecf the
remaygt gy 19K -t hEn eddiitiidge the ambnapedt btk sadabl eifor refilling

can Gheckefempegher the refilled cartridge 1 has the sane
Speci fically,

j.ght as that of the new cartridge-
[Ooz\ﬁr{‘ce tlﬁ%"%veﬁéﬁtero?h% he Crida-2 kit idgeprpseabouttIZ0I6 checker

ready, the theommasuoabaei@htcofnipay ef Hasdcacla&{)fa@d@% ih order
e : : e next, process. bedl ns.

to df"%&ﬂﬁ‘% er eatl,ntisoﬁrﬁé‘onr é%éff’%ﬁ'%ﬁﬂ i TR deesin the 'IC

data; pritdng eiaass 'an i nformation witing unit that

[002WoIlt es NaiiftQr +eR, h ; ; | '

L nf]or nat | gﬁ, |1t§11]t¢ t?%e F-C%}%Cﬁln%% ﬁﬁl{gte%%tclﬁ%%r doydid gt number

18 IRFEPhEE OF iHhe ReNtEidas 4o Yranmbidant thegémprint can be

formp@0R¥AhEheale dyplriimg indf @rmaitiap i ncl udes the nunber
f the cartridge 1 or

rec ikng s ..( Glii nunper). o ;
[0029b] " POHERED0 nl LAY IV B HE Y rsisioss bavhelabel
- identityippnghauifseiclies pnereaded lapelofier covéfDRd She vicinity
of theanihi heschriBeopeRihlnNg) PLPEeS] ep the 1 G -
[oozégf‘?keﬁ Sgadggwgpi, o7t | an epane %ng?hgﬁiaccéﬁftﬁldge 1.
S5 TVERE 1 bRy EPPngCXhERBaL BEESSUsea iprRdstang pawcess ' ,
the 1na;ra@a1,ca=gaefr@gr the Ghﬁ‘ﬂripigﬁﬂldﬁﬂ%n@beb'ﬁéﬁ'.c ehihi4process,
the & nunper can he reporte
A o Baer T At CHAWALA A0 e BELoh I8 reduced
ko a H}%‘%feaﬁﬁﬂaﬁl,ﬂ%% Begady R Rie s slandbe anchthde irahagie.cken whether

the iaddiis aiealkédiCErémerparésreel §5LOLAL ene %&dhéeaoégi BLre
TS recycled repeatedry -

revent.that the cartrid , :
1n add] AOTE U ONARI S8Ry oF Voooibke is cradked or
the iply iRedpBked fliem the cartridge, 1the wsebridgd Bs evaluated

NG andee@hu@vig;. device, the anount of remaining ink is
C chip, and the anount of remaining

ored in the [ .
FDOZZ?ﬁk St £ (PREFNERERosTS'n tihecartnkdge 1 s reduced
in pr@mmaetan@_mﬁh, oﬁdwrghﬁ:n tbhfge@?a%whtinqcf ihMe cartkridge
1 ar p ng Je nmount Q e.renmaining 1 nk
' tou%an.% % %E?r'ac%gda?%g?nl%ﬁg aﬁgg rcErOFRGEeL CaltEHdgge 1 i
reducggole Bpesatirenanthpaghednt aotl the ink is blocked from the

air, the degassed rate of the ink in the tartridge can be maintained
sufficiently.

[00223] Next, in the 'l12h leakaqge checking process’, the
pressure-reduced and packed cartridge 1 is left for 12 hours, and
then it is checked whether the ink is leaked from the cartridge
1 or the alir enters the pressure-reduced and packed cartridge 1.
[00224] Next, in the 'individual encasing process’, high quality
refilled cartridges 1, fromwhich the ink is not leaked, are encased,
[00225] So far, an example of the method of refilling liquid
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remaining ink suitable for refilling can be extracted?
and the ink in the used cartridge 1 can be repl aced
with the refilling ink nore effectively. [002171
Still furthernore, the nmeasured anount of the

remaining ink after in.k extraction is stored in the
rocess', and then the

intlc chip_i.n, the "ink extracting F\g .
Oa%EﬁF%chldtgr’?e BLEREARTTg tPnkhet eieadinenhehas et pdd9cribed.
[0025"6&1] be_REeaiéSIlIdbmtalﬁﬁvd,h?d kel ﬁetﬁo@eo:gnif&ﬁfg Jiﬁec’filling,
+ upt _af Jnk .corresponding to the .

ne aﬁ%ﬁﬁ?&%gq-ﬁ&_fjgt eg{gfee%' ﬁﬂ?geﬁisﬁ{lgcﬂaﬂk B8 tPinpsefegrrtridge
1, and,thy decrgpsetimenpiveensntal IvaduddmenshoMel by the reduction

of wapekaking he0 koA MRNE, ddiﬂ%srtﬁsggtg{egg%tu;sﬂrzﬁrgﬁgfi%gr&s can be

.inject ink . into,only the car
j"hlreé% o EhEPSEERY MRT FRR 7 RFEMided WA smuntidde st a
ow prkesui tlabkddfiaionef s1héddit Gambe HeyBGiRfrol
presNeXt, £afiL éc#}ect'ilc%ed tatij{iti ng grc‘f{:@élg's' : Fﬁe%p%‘léjex?emal
checker reads the 1 nfdrmati on-oFLEAE 1T Wit uglamaged, and
the eREtEAfURi gge bei meswdded merehddmeshet her deBeribed above,

sincé oy MWRledBaks rvRkkt @5 e | i , ta. :

procdflt ian%‘S%&oceﬁs%. ki}%OO.Zl ) I\Iexty?élieﬁj,l %Egecf:%e?%p‘?}w?ﬁﬁll_r@m
pr ot €ss™ "1t Ha ot L?ﬁﬂ’éiﬁ W Hnd i ithetundl ite used cartridge

at achewrfegeclindgkbaosbile, the inprint can be fornmed by

r i i r 0220 xt, in the . :
éiozzf?gbnﬁ%qﬁ% i}% é%‘%&;‘ge@@s?&%ﬁ%@ | ‘g%%l t ?‘d‘éﬁ?ﬁ?ﬂglﬁh@rm&d
ro"r%)}%@eaﬂ&ﬁé Fa%é]’ aPeabshef gircdierhaggehepentigi Py iaforder

to en:d @iinkdiiagharge agpenirha r2thar enrdhgs Sétig?E B?%%s%% fferent

fo rtri.dge. 1.. 21 in the "extern

1n?eﬁsc}|§{ecq?lneg]fplr16%(ebgog'%g "’f%‘%%kt? i@ g ghasiat ether than the

orlgigerltlh g‘elcl:j sumbpest es thnehhésd@dioﬂeﬁﬁac_:ettvlﬁ_ cover the

thr Hd1@0&olneds PHth : ressyre.in_which is

th Ou%zla%cedh {0 a repletgr%ﬁ%@h@%%#ﬁe%ﬁéﬂsgm‘é‘? thgreby seal
© ALhen PEPEIR HEeKetR Guvet Ferain heHenkvies, | aakedtfieomedes can

be empioyetdgs long hes eduedd BLeESHiGe obBnfdi $10hn iks sealed
is cracked or the

{ pe 2.0r t | ik
ant ndBEoCEBLLSE poc 2 AL L LA or IS 0
not bggpeskytatefiGanthe chovedf 100220 Next ,tHen wel@ling for the

- fixatpagki ng process', the cartridge | is reduced in
essure and Egcked in order not to let the ink in the

[002252” rt dge* AR otic AR e HiRr e & aedddfilisediabois, idilnseratea
in Figshe 19anndi 2ge which sceducetici Bipre@sSeLr O bRALKES 21, Fig,
19(a) ap4 £h§cﬁ&5at§cbﬁgfgﬁgc§:&9@ tv'%%w showing a state in which
the air discharge opening 21 is opened by removing a part of the
film F. Fig. 19(b) is a schematic perspective view showing a state
in which the air discharge opening 21 is sealed after injection
of ink. Fig. 20 is a cross-sectional view showing a state in which
the air discharge opening 21 is sealed. :

[00229] As shown in Fig, 19(b), in the present modification,
after the ink injection, a sealing plug 120 made of elasticmaterial
such as resin is used to seal the air discharge opening 21. That
iz, in the present modification, the sealing plug 120 is used as

the sealing member.
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air, the degassed rate of the ink in the cartridge can
be mai ntained sufficiently. [00223] Next, in the '12h
| eakage checking process', the pressure-reduced and
packed cartridge 1 is left for 12 hours, and then it

is checked whether the ink is |eaked fromthe
1l or the air enters the pressure--reduced

fridge ;

00 £RH L RS Kot 11 HgBLEE - | BBFLH 1aNGXED: | BhEheeeling plug 120

lnclucth;/!aglﬁ]amijﬂ:wmmcﬁr Qﬁeﬁlﬁ;ba_wﬂih'@haq{ﬁ{:bl{ﬂalfr gﬁbb%egs viewed
g 1. C e | 1S N eaked, are

£rorf BRI 0 A Tl i b PetRindl Trabrogmersurface

120q gffi Ehenglahgaimortioni h2oa attar centge aheeedifng The sealing

thike epbed) i . 2_6].As
ior Jéscr'bedhgggagﬁéﬁhgiﬁggﬁgfﬁﬁﬂgggjvﬁ%agg%%éPF%Fﬂﬁa,lzoa’ and
as FﬂeoglﬁFFr?ﬂﬁ‘é@fESﬁn d2lefuEdapy 18Pediahghing imtshape with

a tapm'ﬂ@émipceaml‘.rt:}mgn‘enclinaﬂcbl_lf%c%e@?%@serantt_he air discharge
eRW! & a C nie . r ucrron or

o e e F o R RS i oto Sl g BF a#1ing plug

120 kadnsertashisfedrharnd n Wéseby rgeeopening #l provhdedche outer

circWhfBreattinldge Bica 12'0%%@616%@12{1:&9%&8@ wisc'h”@ﬁ%iitncl ined

.S T] r ired tq apply externg ressure to
S“If%ﬁ?tjrf%gof %lf“et ﬁércgﬁ?FS&ggei @P?E%@Efyfhéimgém thed elelsgicity
of tbarseabgagcpnrbéonedyﬁbed ﬁnégsééMEﬁg ﬁ@ugeigpiggdfixed in
thi . ed.cartri can e, r C _

s e P R g A LB e M U Efnge portion
1202 5% REAIPSA F9HTH genailiase lus edntactisdige thatthe: Fawm F - so
as torecydbligh ¢dstsed DORG B twe dren P, | ! :
1204 ! hrQUgh-hol iseforn%d throqgﬂgfﬁgﬁ?ﬁFﬁﬁ??ﬂéggg%%%%ggrtlon

the al rdi zﬁaﬁ§3ﬁxﬁﬁ?ﬁﬂ%ﬂ. B 92199 BRabhés| Arshion.

[0023]j ectin &b¢ pteernthembnlinaheciion, HHe sdi=lfigheRl realized

t theM &t 11984 e 0,-] ed_t he surface, other )
2 thap the origf%% Fggmékggggégf%§§§Fkgéc%ﬁguWEﬁﬁﬁﬁes' This
incligad SUEEpES ¢ SdO RS hedpvoimhe ol en s dsnpevéredbad protected

by thenjiectdcandipltefd | Fm §Oahderiebye 88k 14NLa2kly damaged.
ot her neans

IS G [ 1 i.n. However, .an
The S%gf]ﬁw_%g’?%ﬁp%o;% asoaﬁo SNSRI AR be closely
contagheni Wd th ac sirif@csealidth randidwergeetticcaldny cte0I8th reliable

sealihfen@haie thhe i assdcd ¥ention should not be
cted to the use of the filmnor the welding for

stri f
[0023g1 2" " IR, Ehe BEes@RioBeeA figAtdeRmFes SaRldxaplligol20 having
a prefpierinéacidoshapei lisustseat et tHe HgSinkp b0, Wikher,

the pre@ants il & In ShSGPALIS PED) Pgic%%éd Ehg'reto . Forexample,
a (glue-like) resin (such as an elastic member having non-fixed
shape) that does not have a predetermined shape and that is easily
deformablecanbeusedasthesealingmembertosealtheairdischarge
opening 21. This resin may, for example, have a tacky property
matchingwith thematerial of the container body of the ink cartridge
1. In this case also, to seal the air discharge opening 21, the
resinispressed against the inclined surface 111, which isprotected
and ¢lean surface, and therefore the reliable sealing can be

realized,/
[00233] In the present embodiment, the air discharge opening
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is a schematic pe-rspective view showing a state iri
whi ch the air discharge openirig 21 is opened by
renoving a part of the filin F. Fig. 19 (b) is a
schemati c perspective view zffiowng a state in which

the air discharge opening 21 is sealed after injection
a Ccross-sectioziai view showi ng a

.of
21 3 Qg £ SR LS 6G il SOrGRHE ey nglTRRTeSent anvention

mayskal etbofl08828)1cAs thEEWRREN 1Ekgln§,86monl Bp bhlgnaf %%lenﬁnstead'
a sealln

of EPQ éifaaigghﬁaggtgpek%gglgh eﬁgéénFQSFﬁfﬁéluéé ﬂ%to the

made o fic
ink %%?tfh%g%rroﬁlbéﬁbrgé @b@nﬁmg ischbage iopenifigt P8 and the

1nkﬂh§§@ﬁ§oﬁ@$éﬂ£ﬁ§BQErédgééggg'%QA?lﬁ%iﬁ@oﬁﬁﬁﬁﬁycartrldge

fOO%S& ai{d %%‘qe ﬁggs-ehlilknﬁoﬁlH@fiéblngnma}ddbs ankl afigehe same

colqor taomadRdae hawk ngr atBér sshar cshapegasupi 8vedn if EeMsiniiar
ort| Qn 120b rotruded fronlone

0 nd
col iy Ber®h s he Tl B IR AR o ehEa08 S0aheEhogrcolorant

surface
or CPH@FG&ﬁte¥H@Js@£ thg spoet guaup20bhichfnasesubategEallly the

f
SameMdHIdd&tldiﬁHﬁté&Héff&tﬂ@ ﬁ%?%% Has; ap ﬁyiféd ?ﬁlgénally

tial surface 120 I'n s
and B 1 GSiRu & P A CBEBRY bEThE 1ennkf takc ), and
the @ik odi sthihlge caﬂmmegnahnlshse'ahqd:oltﬁh?aﬁﬁ‘@r' 881or materlal

whlcﬁohhboglﬂgggﬁarhfgﬁaéfe éﬂ%i£°§g¥h%€9?hésl %géte fﬁk filled

E di sc ge openi ng
or i aLPEL G TR RATESS 1 £6E SETmol e, ¢legsghy auhbaahed ik etc. )

Morédeei ncli aeﬁhe @@séape:ﬂellleéuhhfof'f ﬂfﬁg}gn# %%XOB%H@Q which

t he se

. | t
18 cﬁgﬁgge]i %53% 0 PsEPLREATFAT thPsiskagalied originally

Sea
and Qﬁﬁéumﬁéntly, the one surface 120d of the flange

002P9 ti Ofhred 2 p S cl osely _cont act ed

i f them;lr 9ﬁoh§§oEﬁ§SQ?€8g§#@§% Eg%ﬁe sgé Fngase in which

1q%‘ét3w%e?mel?hjel?‘#l thECanduene Frabgbdger t tha pi@dentThevention

is alag a@lfﬂomhg& apeai 8gs2lihSwiseadh edid id his ff:l.%.%.@qorlnto a new
S

carti{ﬁ?@ in the present enbodi ment also, the sealing’i
realized at the inclined surface IIl recessed from

[0023%e cifeunsbanobdhermisodinett dedlswiftacehe bzgquee; £8€rding
devidalk i c d t
evi d1 tiHY e 3é% é¥§ Egt@ 7 ﬁeElégFagé}% 6353835 also

ection hole tilm ere

glue TSI et G G0 ‘f%‘?ﬁ‘i‘%olul%*ﬁl%él%%qiﬂgebmg onthanlmke
Tn adghwoaseleﬁemdzhcangtedtmtémao@uﬁé@@edé\blg RorHapRge; hR

mecordibEYeatl el e ol 0 gl 0k e
appllfgotﬁa@lﬁ&cardlng head used for an 1mage recording device,
such as a printer; a pigment jet head used in the manufacturing
of a color filter, such as liguid crystal display or the like:
anelectrodeformingnmterialjetheadusedjlltheelectrodeforming
such as organic EL display, FED (surface light=emitting display)
or the like; a liquid jet apparatus that eject liquid such as a

bio~organic jet head used in the manﬁfacturing of a bio chip or
the like.
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a predeterm ned shape is used as the sealing nenber.
However, the present invention should not be -
restricted thereto. For exanple, a (glue-like) resin
(such as an el astic nenber having non-fixed shape)
wHAT hgt clogsuBpt Thave a predeterm ned shape and that is
easSiTy deformabl e can be used as the sealing nenber
to seal the air discharge opening 21. This resin nay,

fdr exawphethddver aréﬂkyiig@gp%]ﬁly?hﬂﬁtéﬂEnﬁs%é/i;i_t gakﬁidge
I n ner 0 o e rnKk,cartridge
moudBhd o o 10 ERI AL NEbRERYRL LPRrRTSERar yo
opénifigl i 1ren¢rging epracessppréssemoagaionst fivest nel imedve 1ded

to asubiacq nblill,y W itikd t I surface . .
witpdnd t.‘l?qr efore t %deﬁﬁﬁ%e%P@%£ nggéhlrnegalcfoflgal.l?lcatlng
b G50 3T Ah e pr ERENPS8RDEATEEALTSt e siseldidehamgming, in
ordegpdmi nprminli@Até sthsedpledinef iWiltH N i 8kPet DSl B the useq
Cartggaﬁgudge. The pre sent invention Inay he enbodied
such that the ink injection opening 20, instead of
t hé Ja}iuw_slmiﬁcgtemmggmgsszijsui@mﬁn@ lr:i._eiﬁ.ﬂ'iJéi_ ihB the used
cartritiget BRroughK rear bhiedge al | arge .
rocd gginﬂ 21 gnd t he EJink ﬁh?&g@?%ﬁi%%g%ﬁﬁa-5&eaﬁéﬁgh§%g0V1ng
P F8°f ef Bl i nk into the ink cartridge. ED02341 In

addirewend,dimkptocesefdt H?W@lﬂﬁMg@sEBBIL@fJ‘Il*h@u%@HE_aksurface
i

o 0 . [ f t a ol or_group or
e e XA 0 R N (7€ nBepbps oz Face
10 onfehdq Mealaddid e diher amening, c dhooupht ehiiah thet Déquid has
been siiPe gt@dpinWohehl Dag i gubstapth al %Srbﬁ@s sarme
chromatic characteristic as that of ink filled
originally and consuned (for exanple, red ink and
14 ght Fheinetkodet € rpfidddng hiqh ik ieftcSh Bahdhr 1G04 ccording
to cl@apsi, nk having colorant or color material which has
si.m | ar chroinatic characteristic as that of ink
PRI R SfegFRYPLFegnauESASEnEY fdmtedrdnpl eecesdediniortion
arouraithevaege nghkan@ie.deepdy EAYRRhd Sr SQLNLL £8983 delfirrace.
liquid for refilling may be ink which is conpletely
different in color fromthe ink filled originally and
donsufbe nabioeddr EvEhllbngughntinkintbadiaentidgalsfccording
to clwtfhia case in which liquid is refilled into a used
cgrtrLdggh.th .@%ﬁfent invention is also applicable
- PE®E%EEE iMP UHiET PREdrae €t eh sy ippl dnadmdewnward toward
the interioxgd the02adtridyernridwoughetibe enpadi Hﬁéﬁiﬂﬁaié formed
e

at th¥ bRehBg4 Bk eher iy deyice, the liquid,,
appgr at ug_can Jheet %%%trt@&n 5 r%‘qgl}ln a }%eo re Eldj!ng process,
the secondfilmis rewelded usingthe inclined surface as the rewelded

surface.

4, Themethodofrefillingliquidintoacwrtridgeaccording

to claim 1,
whereinthe cartridgehas apressure control valve that controls
a2 supply pressure of the liquid at a ligquid supplying opening that
supplies the liquid to the liquid jet apparatus and the cartridge
holds the liquid therein by a pressure control of the pressure

control valve,

- 53 =



gl ue, manicure, conductive liquid (liquid inetal) or
the like. Tn addition, even though the enbodi nent
deals with the ink jet recording head using ink that
is aliquid, the invention can be applied to a

recordi ng head used for an inmage recordi ng device,
such as;,a printer; a pignent jot head used in the
ma%n'uf acttt Fﬁ&ﬁoao%r 8% Ilglllfnigl U4 j@fogs cpirguiidge according

to <rafse al, display or the like; an electrode f orining
such

MR AL | %ﬁgg. inh_the,electrode formn |
s orﬁégirﬁ ct]%L di'sp %gy?eglg%s(%uﬁggjeél ?‘dﬂ?i%{ﬁl?tgﬂﬁnlng that
SUPPHISH &y oItk 19 ke alddngid o ¢t apppretnsisatdathe 1iquid
remadirdelg 1n GhethsSdcdh A5 @gdi 9+ IGd dan :
Oper@\gﬁeﬁ%n%f a% uri.ng .of 2 i ,oggﬁ{ﬂ%o@rt%%ﬁorpﬁgg_ﬁﬁﬁéﬁl supplying
TEFSCLAMEDS SR g o19 IREQFe3Hg |iquid
into a used cartridge nountable to a liquid jet
appar atrig, n SONPE L P19 5 I | m.removi ng process. of )
ier_mvi ng%a{nfl rs({1 bf%ill%r;nflgl/e#a%gjl O'Lda}']n% PoF Fat F 3 9 EFs@rding
Lo cl@iface around an openi ng communicating with an

i nheredn ofiqhhe usedngabi-ddgedd ﬁﬁalcatﬂ%@:i%%%’]' qu—‘qﬂ Nehich
the ?%Qgingg communicat e %he opening with an exterior o _

e used? cartrrdge® BeFPgGrdrantes iRy @pldadsl etracting
Process edtimugh q:lln:edOPBncb_ngl;led-ﬂjff_drenarfférﬁiq.&let hrgud@ 588plying
open i DY €0 ed i ] Lra _-renoving process;

P gﬁ%ﬁa reﬁe?gyﬂgﬁg?oggggcggﬁﬁé&ngﬁﬁg'a second f ilm
using a surface other than the originally wel ded

SWr f achemeahoev@t dediSNEHACE qiild 9IS a L2398l 02 ]
to citdigy openi ng, through which the liquid has rgggﬁ_ “Pording

inject’ed in tHe liquid injecting process. 2. The

G R e emaningepigund ceres i tabhrimgeeaee0bdi-Chanber

upstre@nC|cd hk s Ll thsE e Iﬂggvéurface is formed at
a -recessed portion around the opening, and is .deeper
than the originally welded surf ace. 3. The nethod of

Bef i Mhienge thod o mfmamgrltirqnﬁgfiﬂe_sgeaﬂe;i&ge%!cad'd?ding
to ani oWleLs %1%Hn§“%'%E?% surface which is incline
ownward towar the irterior of the cartridge froman
whgseor the 5pertngiln onrike openime operdmyral Bh&orning
a threaghrhdge, ianghen ribetr @MRIMING L HRhing when the first
film on the opening is removed in the film removing process, and
the liquid is injected into the cartridge through the opening

in the liguid injecting process.

g. A liquid refilling device that refills liguid into a

used cartridge mountable to a liquid jet apparatus, comprising:
. & film removing unit that removes a first film, welded to

an originally welded surface around an opening communicating with
an interior of the used cartridge to seal the opening, in order
to communicate the opening with an exterior of the used cartridge;
a liquid injecting unit that injects liquid into the used
cartridge through the opening communicated by the film removing

unit:; and
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the second filmis rewel ded using the inclined surface
as the rewelded surface. 4. The nethod of refilling
liquid into a cartridge according to claiml1, wherein
the cartridge has a pressure control valve that

cornd fr@h&lcﬁ.r@u&@ﬂ& Eh§§39éﬁe933t§ﬁ$écﬂ'}ﬂ 135% ﬁstlﬁ%ua surface

Sup i ng, openi.n I es
othgy q@?%n g]f‘e aﬁﬁéPgFﬁE?Xna’ctl e Frhadge afhcﬁ deewdbded surface
in dridpi dot berdi Aghynatheespenengpntkebugh M‘ifcﬁrﬁﬁﬁuifqgld has

beerf O I hod of.refilling Iiqui
e I nt ojr%tc%d?tﬁrf(}:ghee g%%éjddngg ng{ cT'ai ?ﬁ”r{: wherein the
cartridge has a liquid suppl y| ng openi ng t hat

Sllmnl i G&Srtelfﬁ 1111 Gyl Qaﬁ:@rtlﬁ%el hQtha}:EEr@Bg@ga}éﬁiﬂfﬂfnq liguid

he used

ntc 3 PR ad it T S v i Ssbrl g Prperatos,
t hgheirgdindai fij ext | Figl ip meCers t6 aﬁf@ri@iﬁ@ﬂlﬁ?fwelded surface

f i d di
arouh%drl éell'r\'éeB?lnﬁ?l qui, ghﬁégltﬁnﬁ ch# %98%%%ggfg)rﬁ]?‘aﬁée¢%r idge
to S%Jr dhe Pﬁ@nﬂ@ﬁaiﬁuﬁ@mwa@um Pasleebn extmart edténtlee cpening

withldmukgeeXbi-ast ithe wBEQCASS: r dFOUO § Re RENFRY %% rewelded
pent n

usmgl L %f éﬁ S%EQHEF%%{E%%?Hﬂlp IYn‘té‘ﬂ’Fb%d éflr%éf:relas agewelded

Surfﬁq’:qmmorden t® saatlrtldgepam@@da@gmtacft@ralmgéldvytbeﬁgljgcted
t he opening communicates with an ink reservoir chanbe
Ufftream of the pressure control valve. S. The net hod

refR I ReHROE | i B htBYaltanidi dysoascordingdgtomanytable
to a ahbqwid cjet nepdattris, }Abaﬁ@rmsﬁhg first hflhl Im on thﬁ
open ormn r.ou ole in the

e o, TR gL R Sero P aRy PRl mAAie Lo the

Cartlblpiéfﬁrngam% renoved in the filmrenoving process, and
t heshbgubd ﬁlsodéu@6%@@2&8&&“%&8&&&h‘?lgﬁeghr 2 1lquld

I n_t I n| ect |
erom PRE M ad Qe ke b fen friong aqulwcbsapp&srwg opening,

througy whildgetheumiabt edye subpuved fied 1 f’mﬁﬁrcﬁttlésthefllq%lld jet
I rs

appar%‘?:'H%“ %I r %thf' lchfu%.'H)Vlg]g.Ln g d aitn " r[em/lelsc;{uald injecting

process

12. The method of filling liquid into a cartridge according

to claim 11,
whereinthe cartridgehas apressure control valve that controls

a supplying pressure of the liquid at the liquid Supplying opening.

13. The method of filling liquid inte a cartridge éccording

to claim 12,
wherein the predetermined amount of the lik:_fuid sucked in the

suction process corresponds to at least a volume of a fiow passage
from the pressure control valve to the liquid supplying opening
among liquid supplying passages in the cartridge.

14. The method of filling liquid into a cartridge according
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an originally wel ded surface around an openi ng
communi cating with an interior of the used cartridge
to seal the opening, in order to communicate the
opening with an exterior of the used cartridge; a

to difhhipjecting unit that injects liquid into the
used cartridge. through the openi ng communi cat ed by
t FE85S4R v hgi1@ni € sWpled- asd heldr émehddingidnhblding

portiirat heewakdsha vwgaond cbirkBspshagng @ém;fhl%cslgoﬁkbfc!f t8aM i quid
surt ace

i ginal l.ded _surface as a rewel de ¢
suo R L Y G B A e RERInG, M otgh ShF LR Herocess .
liquid has been injected by the Iiquid injecting
unist.. I, i Lieng; i . ctured. b ,
o hehilLi ng f*f&ﬁ?ﬁ‘ bES: £ELL é%‘g@éﬁ?%%eg Thhatfge qecprding
© cﬂF&@i&4ret apparatus, wherein a first filmwelded to

awheriednnahé yue idedpsuctastis BReYBInAR PSHM ng an opening
ge

' ' L th. an. interior of e used, cartrid ‘
end ¢OTEEAY TS e ke P bhaer i d dipAAHEaROTE fon
fromefe: et W 1 okia hradetrroihed nefyattiocsess oaré L@@ umulated

in th8dlagaegond1fihg bdewel ded using a surface other
than the originally welded surface as a rewel ded

surface in order to seal the opening again after

| 1Gui dThs nefleod e 111i1AgREgedd0Intd ld 038 ti®edaccording
to clfMM pecartridge nountable to a liquid jet apparatus,

conprising: a liquid injecting process of injecting

|REF KD rele 1R tekdge idye vaed gastictidge freeesiieh 1iquid
has Isamkidghaumsgdet erm ned anount of liquid fromthe

inside of . the cartridge through a liquid supplying

B b8 e Re ABF pF sl SaphF§Bg s thoextracted
from |fheuild-quid Fedp quing | @pen appasaies, taf tee 11gulddhfecting
procdssjnjected in the liquid injecting process. 12. The

met hod of filling liquid into a cartridge according

to claim1l, wherein the cartridge has a pressure
dant r ahevakthohaF £0D1 194 S i guSHRRNY A% i
g 8o REorhar ForlLgy S LIRS BO-REELRNEE lcording
to clggghlgg q pplying op g
met hod ‘of filling liquid into a cartridge according
rgegrannthe, Liget@ils fheeptedel raited carouitigef, $hem which
the réhﬂﬂh§n§uﬁkﬁﬁiH”h&gﬁb%§#Fé*f%%&%@@gﬁé éﬁgrf¥%§¥5k§£é}acting

at | east vol unme o OW passage
process, through a second opening other than the liquid supplying

opening.

18. The method of filling liquid into a cartridge according

to claim 17,
wherein the second opening communicates with an ink reservoir

chamber upstream of the pressure control valve.

18, The method of filling liquid into a cartridge according

to claim 16,

wherein the liquid is injected into the cartridge in a state
in which a pressure of the cartridge, from which the liquid has
been extracted in the liquid extracting process, is reduced in
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fromthe pressure control valve to the. liquid
suppl yi ng opening anong |iquid supplying passages in
the cartridge. 14. The nmethod of filling liquid into a
cartridge according - 55 to claim1l, wherein the

advdncpli &b i s sucked andahehflgbnoa kioguird Raldi By portion
havi ng the vol une corresponding to the anount of the
liquid sucked fromthe Iiquid supplying opening in
t P sudh icarr tprishes sontBining tetrednofhé iliduig I6100iag by the
1liquid o Cadd e, ACLOL L) tp.clai,m14, erein t
qdsucti on pr%cess IS per?%c?:rgrne% gc))/ %%gn?ﬂa 3#18;)3?1{“%98 to 13.
and cl osing valve provided upstream of the |iquid
NGldi g phetii Ares MVioPISY B e diahe ¢ 3 10LRYEL AL £ riage
I qul

i ressuyre,is .accunmulated in the T
: mounﬁ%?)gj n\é:_%p%lr?ilo .?‘C%Lé'.etThaé)W%bs'ofc?mPHng quid into
agckrIHidgalactdndivmi t thatl ijedds luhatidi htdiehe cartridge;
and cartridge is a used cartridge fromwhich liquid has
been cgnsuned, wherein the liquid remaining in the

uBedUCar-PH HFd L Shakt puskeda Presetisamingd drewmt wmd iquid
fromapennsgder o SrtHochbertbgdl ehidigetd N9quph Vyig opening,
thrcﬂ%ﬁ %@ﬁ&ﬁﬂkﬁé J'ﬂéfﬂgﬁ%'éﬁﬁ _.!ntg a ﬁ@ftr'd_ e
accordrn o Crarmth, SWREST the figuid FQ §hg liquid jet
appageted | atberheheatigiddeisf tojeahiedhbyt bRer @ABUANGN  ecting
unit]iquid has been extracted in the |iquid extracting
process, through a second opening other than the
liquid supplying opening. 18. The nethod of filling
IR@uiQAimmthadcaféréﬁge;aﬁgoﬂﬂhagd Eﬂt6|aiﬂﬁéé'car§ridge
mouniMier£idy the . gpbe comunicates wmth an In
i ese(,:'rev%l) rg] %:%gﬁnggrj %gs%ggﬁ?glﬁsf h&°BPELELRE: cont r ol
Valheduidh exthegieinm Piofcdss |dhetipitiintDiquid remaining

in theanigddigeneenighng to claim 16, wherein the liquid
into the cartridge in a state in which a

eanisddigem
5¢ ESHRIR 0T My (IRRIELRS (RARGRTEIPH HhITKARG Wasther an

pr €ssu
amounfeef thet Laquéd rems heihydui dhextdpetidge PIAESShei S enaining

liquikeducedtiicted in the extracting process occupies a
predetermined ratio or less with respect to a total amount of liquid

to be filled in a new cartridge; and

a liquid injecting process of injecting liquid into the used
cartridge checked to contain the amount of the remaining liquid
equal to or less than the predetermined ratio in the remaining

amount checking process.

23. Themethodof refilling liquid into a cartridge according

to claim 22,
wherein the predetermined ratioc in the Yemaining amount

checking process is 6 volume%.

24. Themethodof refilling liquid into a cartridge according

to claim 22,
wherein when the remaining liquid in the cartridge is extracted
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- 56 advance so as to be in a range of 600 to 3800

Pa. 20. A cartridge containing therein the liquid
filled by the Iliquid filling nethod according to any

one of clains 10 to 19. 21. Aliquid filling device
in thRat ifuhbSekt aykdi Rt tri abl.e to ..
- Iic%Ji:L et a par a%ug,%:%cn%%'sian gggeﬁggﬁﬁaefinﬁ%%?%é’f liquid
“OTAT ?IE“F\ gi‘ﬁf@c%rﬁﬁaai%ff%t%f cartridge; iambdeto remain
in ‘T?thm:fﬂdqeft hatd &Q?(&igutirhcﬁﬂ%t %ﬁbg%dagﬁuat EHE cartridge,
; - [ i.nsi de, q cartridge through a ,
11,1 ngjlﬂ S?hsuﬁgltg)??en%éergﬂéélrﬁdn ,moqrﬁ:r 8%&1 géih}“taﬁergﬁﬁﬁflﬁégeln the
Liqudighpiniect hed IP¥peesso the |iquid jet apparatus,

after the liquid is injected by the liquid injecting

unj.t . . A nethod of refilling liquid into a used
c?ﬁ-r i gfé’ee mﬁﬁnﬁﬂfia?oﬁ getbliinpguieriq éntapparatuidge according

to cdenprizd,ng: a liquid extracting process of extracting
a remaini ng

B TGN TR
a sugplyhggq PEeFauremf ribhwy lilquike acaat i gged afi@sl yiey opening.

remaining liquidis extracted in the extracting

pLacess,occupi e redeterm ned ratio or less with

régpec hFd“egﬁf%‘? 8% ’Eﬁﬁkﬂ&lw Ihigdicdinee apeatridge accprding
to chawncaBtridge; and a liquid injecting process of

| PhEFLE ARG Hd guids | i, ed..cartridge, checked to

cont ai n, tg:heEl gy gﬁ?@g&?“atlg?ginruiﬁ%itﬁen@s‘?ﬁi& F&ridgaats ggtracted
from @ }iepdiq PRINE 1 epereimd ried that Lo qui.dt ketrentinigngrocess

that asmppl iebeekingignogess. tR3. 11&%1@9?%@ ag%a&%%ugj ng

liquid into a cartridge accordi'ng o clarrm 22,

wherein the predeterm ned ratio in the remaining

gbunt The mectkiodg predadd irgy bi ol At 24 cathe iR 88cording
to cXdidelg)ling liquidinto a cartridge according to

cl.aim 22, wherein when the remaining liquid in the

FETS Iyl P skt ¥ aciRiected intehshei qartredteactirng which
the remedessg a._i@mdiehasnbafael agewattal h%%’hg liquid extracting
procedlt BRAMIG, oy E 8881 8L P2 b eeren b in “Bhe' T1quia

supplying opening.

28. Themethodof refilling liguid into a cartridge according
te claim 27,
whereinthesecondopeningcommunicateswithaliquidreservoir

chamber upstream of a pressure control valve.

29. A liquid refilling device for refilling liquid into a
used cartridge mountable to a liquid et apparatus, comprising:

a liquid extracting unit that extracts iiquid remaining in
the cartridge:;

a measuring device that measures whether an amount of the
liquid remaining in the cartridge after the liquid is extracted
by the ligquid extracting unit occupies a predetermined ratio or
less of a total amount of lignid to be filled into a new cartridge;
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in the cartridge, and the liquid is injected into the

cartridge, in which the predeterm ned anount of
liquid has remained, in the |liquid injecting process.
25. The nethod of refilling liquid into a cartridge

and according to claim 22, wherein the cartridge has a
preisure control, valve that controls a supplying

sEPedom s ngUnd tathat |J1nqlﬁ0¢35hp9u:yqir:gztapehrar@artrldge
checzezd i) eonthhnctl'lm‘ am@iﬁgt lo figh & [quug‘! dl, e s R{ b & 'tﬂ%%easurlng
C I-N ereln renpl n| ng
unlta % uding, 19 alaldmgz., x%ra]f:‘?(i eJ'f‘l'fLJg’H?ng

e used cartridge |s e
supplylng opening in the 'liquid extracting process

tBat. S!Ap&hike%etfhﬁlﬁin h@tth%cf he i o uisdhy b, apnar a g(?g Diving: a

thod of illing liquidinto a cartr

cont{pet (BRAY( G LRkt DEmbRTOREIH] 4 ties comtsdred body; an
ink snpplyhepeanhgl,dgermfefioahv\ﬁth@l cobhft@ iheFR LB abl0Wdlpted to

e en. gx Ln_th id extracting process,
T R A e c ERA RN RGBS, PreReRt (PEGRY { RB¥! PO cat Lon
bEtwgﬁBF}ﬂ%ﬁ AgXopbamhgr 28d TRy imst heddoef aneifrikt linjedt igui dpening

formédtio: €he Mﬂmﬁﬁﬁ@aycﬁﬂwccﬁﬁuﬁkéhﬂﬁéw V’é}?'&ﬁ rhrbpghamber,

rese VO r

nd nin njcates wt
and a %ﬁ:{.& %&ﬁaﬁe&@{ é:oa;@tqn@r Padye boogeald the ink
injedtipi dopezﬁmm nghelemet]aoaocompﬁ:ulshh@g thlaqwt@pl BiFQ a

USSCh Gk t 'tﬂ%u%u gﬁ@ €nkQ.3n {:HUIE Jtrﬁéqeng:%a}:: %@t unseal the

, gonprising: a extracting Uni
1n llrflﬁﬁ%lcr‘%rﬁi’?ﬁw« n the cartridge; a measuring device

tm:ajecfﬂﬁaﬁgzl riggk Wheth %heaEnMHﬁg?@%hEHF?g!a%lthg through hole

he cartrijd
and tr g{r}%‘jebifi‘lt ex®Mcting unit occupies a
ﬁﬁ@détnéir mhadak ] @c‘o:t onlo@samfg ay aetakhameunteaf i ing member

to th|e| aahﬂaﬁael%ebf;ki&z' Sqek”‘cﬁa?f%%( ﬁ?ﬁﬁfallrg%l% dtli'lérl]? 2 t};ﬁa%rt of the

unit t

u I nj ectin
Seall@é‘q?‘?ﬁf‘laaﬁ Pﬁ%%%é@%%ﬁb@i hraeghmbohe oid tlHeuid-tightly
contakitguiag, imtastoad sim)tﬂaf& MEBStHd Nthk Wt fec O] of ShPhg, the

:Lnter%gt%ﬁoggggrcteh%eg ar«:{a{ﬂed:ggs ratl o, %he f%.]!n?%némegclazlc ang the

) ann
ink chamber.

31. The ink refilling method according to claim 30,

wherein the ink cartridge has a differential pressure valve
mechanismwhich is disposed in at a part of a fluid Passage connecting
the ink chamber to the ink supplying opening, which blocks *he
fluid passage normally and which opens the fluid passage when a
difference of ink pressure between the ink supply cocpening and the
ink chamber becomes larger than a preset value by consumption of
ink by the print head,

whereinthestepofinjectingtheinkincludesa stepofinjecting
the ink into the ink chamber through the through hole and the ink
injection opening, while applying a negative pressure to the ink
supplying opening so that the differential pressure valve mechanism

opens the fluid passage.
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cont ai ner body; an ink chanber forned in the container

body; an ink supply opening, fornmed in the container

body and adapted to receive an ink supplying needle

of a printer, for comunication between the ink

chanber and a print head; an ink injection opening

d i th I.ner nd comuni cating with

theénls nk1L 3&&“&' PRl %no rdindctelipdn fé, wherein

the eeﬁftafpﬁetrh%@d:;alumgse@hnrtelrelsnkhermlepp|mmrﬂdﬁghetﬂeterlor

sux fRIN QM qoPri i ngy 4 e 5L8P, énlﬁ rmng a through-hole
through the filmmenber to nsea the 1ink injection
injecting ink into the ink chamber through

openi ng;

t bs thmmugmuﬂﬁéttﬁﬂubéf&bﬁﬁ%lsfﬁ§3t|on openi ng; and

s%ago%%agge Q|ect|on openi ng by attaching a
ali’ng TEITD % the contai ner body over the film

nﬁﬁbéﬂksghﬁmbﬁraﬁmmﬂedﬁlnrtheSﬂﬁﬂﬂdmh&@ﬂbﬁﬂ passes
tEhQﬂiﬂPshBEl&'ﬁﬁéﬁQﬁng @cﬁ:n%'?fj tgll'“ ?ﬁ%%E%%éﬁ)o%nér? téa.sﬁiapted

an jnterior_ surface of the in |nJec
Lo TeeR LY G LBKf3eRPhEiRg m%%%%ed:ﬁoétme:emtehe foxt momeningication
betwaad the a.nnkcnlaaaseer andll a Bithnlheraejl I'1ing method

acco n .aj m_30 ein the ink cartridge has

gt rﬂjérg‘ﬁﬁgc PeSE&Péf\?ar EMTEC fan TR iitdrRiiner body and
commigp 5@aEEEg | vl hh ahpannkothambbwud passage connectlng

t51efilﬂf ﬁ@%@@rafga&ﬂ@d' BK Eng{‘_‘%ﬂlg Enb %Yopgﬁé pﬁglnq a

bl.ocks flul d passage norna
thro ’f‘-‘r’lbcfbojp%s G RhERe a0k f-rléﬁeﬁéenoppemnpre@mre

kﬁeis\ménmghmemhbrsal’pﬁhgthéaeﬁtb %@EQnEEQneb%e&??ﬁéé@ the film

m t

embel? éHbyEi%Eh?ragrl st EFa Ao et of BRsFRr e hraysh the
thro”t% hhe i ddeiﬁllai-stﬁeqmbly i eprEtAding an hentekibnt outhgce of
the inlkngbaghen o&ﬁ’rﬁ.‘iﬂf Eﬂ@ J.tnl?ire@lig:I} N0 £ a0g b Hg 1K e g between

jection open | e app ying a negafivé pressure
the f#} ﬁ% %ﬁﬁ;ﬁ%ﬁ SperiAREEo that the differential
pressure vaIve nechanrsnr opens the fluid passage. 59

% Thee Rk gdfﬂf]?ﬂ;{%% Se% cordl n a8 C%ﬁe%ﬂ:ger

erein the part
compr&éﬁ&@d to the interior surface of the |nk i nj ection

apdhirfigred38 i aAn phitls stafd WAGR GRIBN S NP wh 18 O W osea
at g ng¥;of a fluid passage connecting the ink chamber to the
ink supplying opening, which blocks the fluid passage normally
and which opens the fluid passage when a difference of ink pressure
between the ink supply opening and the ink chamber becomes larger
than a preset value by consumption of ink by the print head.

35. The ink cartridge according to claim 33, wherein the
part of the sealing member is welded to the interior surface of

the ink injection opening.
36. A method of filling liquid into a cartridge mountable

to a liquid jet appafatua, comprising:
a film removing process of removing a first film, welded

_60_



an ink chanber forned in the container body; an ink
supply opening, fornmed in the contai ner body and

adapted to receive an ink supplying needle of a

printer, for comuni cation between the ink chanber
to BNthd Pradi j L Dl ectl openi formed in . .

e et ot R OA PRne Rl Frghini cating

WiTtH AR Ce L RT | of nBRBeFa BEF AR dt® oSend tbat epaRinbodyn order
to camduind\wiartg: ghet hpélfﬂgﬂghﬁlu;abfa&CéitaﬁaEEBgl ok ﬂtHI;H €skliOBartridge

openi ng, - .ing_nmenber attached to C

ot o REFLBodg I BFE R SRS ehpaPI s taRat oA it the
carfdgpdhrapaiende qrassiess tdonouhi ¢deed t fu otigh- AD1® removing
proct¥l;l ixd d-tightly contacts an interior surface of

the ink.i.njection opening, the interior surface being

| oCaf’&d %é’éﬁ?cetﬁr% i ISRt tigh PRI Rl gantiey closely
conta4Lifge: istaldard meslger aciaor it £ bahBr3dhad HhENSFiginally
welde@MR,Fk a differential pressure valve nechani sm
which i's disposed at a part of a fluid passage

connecting the ink chanber to the ink supplying

- openi nghewibehch! 9€ks: g d huigd ; e -
ro cYhich ?pens the fiuid pasé%geq%ﬁgﬁ§gegi?;égégﬁéggﬁzgaﬁ?rdlng
F&8sdPe between the irk supply opening and the ink
ckhabeinbtbenseal ingesurfhas s FRaedd VAt UL fessed portion

£9734 | f K rint.head.. 35. . The ipk -
At g%ﬁg% oF?gﬁgpggggggﬁﬁ%ﬁé?hﬁﬁgFgﬁ?%#iyW?éb?daprface.
the sealing nmenmber is welded to the interior surface

088 . t hBhéNke tp@GH $019B8R NYqud8. 1 AL B IE‘%L‘h:‘}:fdfg’el E'cggrding
to ciéfﬁ“§ |qh9 a carééldgg fnuntab e to a I|qU|& |et
appara?ﬁs, Cofpri STRg A HRE i PRREYI 4§ Preeassngfpluyg or an
elastiprowmyen havingf nbnfimeddetdape60 - to an originally
wel ded surface around an openi ng conmunicating wth
interior of the cartridge to seal the opening, in

_ g{%'er The meddmrhiedaf &l i koo obbmit hg Wwtich 2araekiédgeractording
to cltdien uBBd cartridge; a liquid injecting process of
i, B i ljquid into the cartrigdge through the

| %&ﬁ‘f&nﬁ? o et ok Kn B F i e dowBward toward

the lapraracseaf ity protedsoef fremldmedgeec Hpait g eagaigiByformed

at thel @gRInAns Y aold %ﬁﬁ%é,ngaﬁ@@ﬁrt%tQeglj?ﬂafsggcess, a

t th t he i gi nall
secon% P:r{afm as%‘%e sea :l.r.n membe)]/: isrewelded to the inclined surface.

40. The method of filling liquid into a cartridge according

to claim 36,
whereinthecartridgehasapressurecontrolvalvethatcontrols

a supply pressure of the liquid at a liquid supplying opening that
supplies the liquid to the liquid jet apparatus and the cartridge
holds the liquid therein by a pressure control of the pressure

control wvalve.

41. The method of filling ligquid into a cartridge according

to claim 36,
wherein the cartridge has a liquid supplying opening that
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wel ded surface. 37- The nethod of filling liquid into
a cartridge according to claim36, wherein the
sealing surface is formed at a recessed portion
around the opening, and is deeper than the originally

suppﬂ@@dtﬁélfiﬁﬁﬁld 135 tﬂ_QelﬂEﬁE]El %fg E&}?Iakggul i %W 4 9iquid

rein

cartrl acco
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sédrt
opetHa rrgrmfto(emshjamldseng dbeingt pedcaksfilling
liquid into a cartridge according to claim 36,
mgerein an inclined surface which is inclined downward
rd Theh&eithosy péribilime Laquid dgeof noraatrbdge ffcording

to cﬂhenogﬁning is formed at the opening of the
a second film

tr| e, and he sealin rocess,
e‘{% Jnelrﬁ)elrnji Chemeitied om {eRrEREIRedtron which

TRE Geal
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cartrid
Openéngupbe theeddaud i nles tinguintatess i qui d suppl yi ng

opening that supplies the liquid to the liquid jet

appar at.us and t he ri.d hol ds the liquid therein

o775 pr8diPERed i g1 101 Hhd  FRASSRES & eMeeride wecording
to Chﬂ;mTﬁﬁrnethod of filling liquidinto a cartrldge
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process
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RLQCE thg $|II|n I| uid into
cartr?gueégg%gg Fggl ngPa idbe %hrOUgh the opening
in the liguid injecting process.

45. Aliquidfillingdevice that £fills liquid into a cartridge
mountable to a liquid jet apparatus, comprising:

a film removing unit that removes a first film, welded to
an originally welded surface around an opening communicating with
an interior of the cartridge to seal the opening, in order ro
communicate the opening with an exterior of the used cartridge;

aliquidinjectingunit that injects liquid into the cartridge
through the opening communicated by the film removing unit; and

a sealing unit that seals the opening again by closely
contacting a sealing member with a surface other than the originally

welded surface.

46. A refilling cartridge manufactured by refilling liquid



wherei n the openi ng communi cates with an ink reservoir
chanber upstream of the pressure control valve. 44.
The nethod of refilling liquid into a cartridge
according to any one of clains 36 to 43, wherein the

ntdlast ftipiga Ngol § K d
i a §8 4bEneRENLNG i § ﬁgg\itahg@é E%%Elgra\%]%gn Che

&P hol e _i.n %hg L@rst fi1lm
f| RO | i Bty rragded < oy 08 1PANERA YT WiTied surface
aroynnewi rgepiogessymandchiignki quts aﬁsﬂﬂﬁgquﬁﬁOEHEHetggrtrldge'

cant i N Ln_the liquid injecti

o e cehe P AL LG RSt FRIURLFRES Fogi ehening
w1tq APoCXERARPE agethmmtiaM®g¢ cuEl fai qaadlpgtméﬂbéfraislsalosely
conteatpd siny a Suffdde IV "i%a‘ﬂ"'thet Hat ggcgsa?]o%ﬁ% surface

melde t an or.gina el ded 8

in ofglﬁieorp enl r?geag Oé:’aﬁnrlﬁbg vﬁ‘i"?ﬂn aht §9¥E elfl‘ml@fl& henjected.
cartrldge to seal the opening, in order to
communi cate the opening with an exterior of the used
cartridge; a liquid injecting unit that injects liquid
into the cartridge through the opening conmuni cated
by the filmrenoving unit; and a sealing unit that
seal s the opening again by closely contacting a
seal ing nenber with a surface other than the
originally welded surface 46. Arefilling cartridge
manufactured by refilling liquid - 62 into a
cartridge nountable to a liquid jet apparatus, wherein
a first filmwelded to an originally welded surface
around an openi ng comruni cating with an interior of
the cartridge to seal the opening is renoved in order
to communi cate the opening wth an exterior of the
cartridge and a sealing nenber is closely contacted
with a surface other than the originally wel ded
surface in order to seal the opening again after
liquid is injected. :
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