| NK CARTRI DGE AND METHOD OF | NK | NJECTI ON THEREI NTO BACKGROUND OF THE

| NVENTI ON This invention relates to an ink cartridge for supplying ink to a
head of a record apparatus and a nethod of ink injecLion thereinto. 5 An
ink jet record apparatus generally conprises a record head nounted on a
carriage and noving in the width direction of record paper, and paper feed
means for noving the record paper relatively in a direction orthogonal to
the nove direction of the record head. 10 Such an ink jet record apparatus
prints on record paper by ejecting ink droplets froma record head based on
print data. A record head capable of ejecting black ink, yellowink, cyan

i nk, and nageiNR GAKTRITE ANEMPETHODs Q¥o Inxe d NORCT Ioar THEgEINaod in addition
to text print in black ink, full-color print is made;. possible by changing
the ink ejection percentage. Thus, ink cartridges for supplying black ink,
yellow i nk, cyan ink, and magenta ink to the record head are placed in the
main unit of the apparatus. In the ordinary ink jet record apparatus, the
ink cartridges 20 for supplyi bl ack in | ow i nk, cyan ink, and
magenta i nk are nount ed ¥ N0 G THA NECH] t ogether with the
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‘5 An ink jet record apparatus generally comprisés a record

} head mounted on a carriage and moving in the width direction
of record paper, and paper feed means for moving the record paper
relatively in a direction orthogenal to the move direction of
the record head.

10 Such an ink jet record apparatus prints on record paper

by. ejecting ink droplets from a record head based on print data.
A record head capable of ejecting black ink, yellow ink,
cyan ink, and magenta ink,' for example, is mounted on a carriage
and in ;addition' to text print in black ink, full-color print
. ".? is-made-possible by changing the ink ejection percentage.
Thus, ink cartridges for supplying black ink, yellow ink,
cyan ink, and magenta ink to the record head are placed in the
main unit of the apparatus.
In the ordinary ink jet record apparatus, the ink cartridges
20 for supplying black ink, yellow ink, cyan ink, and magenta ink
aremounted on a carriage and are moved together with the carriage.

In the recent record apparatus, the carriage has been moved



accel eration and decel eration of the carriage, nmaking unstable 5 ejecting
of ink droplets fromthe record head. Thus, such an ink cartridge is
proposed, that conprises a lower ink storage chanber (ink tank chanber)
opened to the atnosphere side, an upper ink storage chanber (ink end
chanmber) } for head connection, connected via an ink flow passage to the 10
| ower ink storage chanber, and a differential pressure regulating valve

pl aced at m dpoint in a passage connecting the upper ink storage chanber
and a head supply port. According to the ink cartridge, a negative pressure
is generated an the head side by negative pressure generation neans 15 and
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condi ti ereclespecbinvahy dedeléecdtion dhechd Rarranlye;hashengandstglénk end
chanber. That is, the ink end chanber nust contain no atnosphere 25 and
haveé a priepdinonk faimindropi ettse fabhethkandrotichea.t ank - 2 chanber nust
have a proper ink anpunt. Therefore, inkneeds to be injected into the
separ at e chafbewss swyileendiibfkecentrédagdi tsongopPaedi cbhakl geompfisak is
injected into the ink end chanber )
a lower ink storage chamber (ink tank chamber) opened to the
atmosphere side, an upper ink storage chamber (ink end chamber)
for head connection, connected via an ink flow passage to the
10 lower ink storage chamber, and a differential pressure regulating
valve placed at midpoint in a passage cennecting the upper ink
storage chamber and a head supply port.
According to the ink cartridge, a negative pressure is
generated on the head side by negative pressure generation means
15 and the differential pressure regulating valve is opened
accordingly for supplying ink to the record head, so that the
" adverse effect on ink produced by pressure fluctuation mentioned
- above is lessened and ink can be supplied to the record head
at the optimum water head difference.
20 In the ink cartridge, an opening portion for ink injection
is constructed by a single opening, and thus ink cannot be injected
under ink injection conditions respectively required for the
ink tank chamber and the ink end chamber.

That is, the ink end chamber must contain no atmosphere

25 and have a proper ink amount. On the other hand, the ink tank



5in the cartridge under the ink injection (atnosphere injection)

conditions required for the ink tank chanmber, air is mxed into not only
the ink tank chamber, but also the ink end chanber. Consequently, bubbles
are mxed into ink supplied to the head when ink is used, and stability on
printing cannot be ensured; 10 this is a problem It is therefore an object
of the invention to provide an ink cartridge and a nmethod of ink injection
into the ink cartridge, for naking it possible to prevent bubbles from
being mxed into ink supplied to a head when ink is used, and ensure
stability 15 on printing. SUMVARY OF THE | NVENTI ON To the end, according to
t he i nvehkimbeyr metehhsepmopirdedr anki akowattri dge bei ng detachably
connected to a head of a record apparatus, and conprising a case having an
i nk tank chaffberedpered2On¢eds e et inpphtercdkinho dhstspmiatadhaibeie head
and the cartridge are connected, and an ink end chanber communicating wth
t he inwn@&ﬁkdé%iﬁﬁéptaﬁ@nﬁéédpﬁg-to the head, wherein the case is
formedw t ha first opening conmmunicating with the ink tank chanber and a
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from being ZX48d¢hBt Qnk tank chamber, but also the ink end chamber.
Consequently, bubbles are mixed into ink supplied to the head
when ink is used, and stability on printing cannot be ensured;
10 this is a problem.
It is therefore an object of the invention te provide an
ink cartridge and a method of ink injection into the ink cartridge,
for making it possible to prevent bubbles from being mixed into
ink supplied to a head when ink is used, and ensure stability
1% on printing.

SUMMARY OF THE INVENTION

To the end, according to the invention, there is provided
) an ink cartridge being detachably connected to a head of a record
apparatus, and comprising a case having an ink tank chamber opened
20 to the atmosphere in a state in which the head and the cartridge
are connected, and an ink end chamber communicating with the
ink tank chamber and leading to the head, wherein the case is
formedwitha first cpening communicating with the ink tank chamber
and a second opening communicating with the ink end chamber.

25 Since the ink cartridge is thus configured, ink can be



i nk supplied Lo Lhe head when ink is used, and stability on printing can be
ensured. Here, it is desirable that the case is forned wwth an atnospheric
comuni cation port for discharging the atnosphere 10 in the ink tank
chanber, and a suction port for conducting vacuum suction of the ink end
chanber. Since the ink cartridge is thus configured, ink is injected into
the ink tank chanmber while the atnosphere is discharged through the

at nospheri ¢ conmuni cation port, and ink is injected 15 into the ink end
chanber whil e vacuum suction is conducted through the suction port. It is
desirabl e that the suction port is an ink supply port for supplying ink to
t he headnijSdtesi tibd:d nhecdmlir itdg& ichatmbes cheblugHr ede Ehestnkpenppty 20
port for supplying ink to the head of the record apparatus can be used as

t he suctunglempatimdsgherendugEiatd onacenmisioni oandf inkheannkeehdjebbetier at
the ink injection time. On the other hand, a nethod of injecting ink into an
ink carintidgbeatehratichghasbenethrwesh itdve Fecappl dreibleg vadgnr Vakuums
cartridge being detachahly connected to a head of a record apparatus - 4
and con&ﬂ1§Qﬁ}Q¥(ﬁﬁﬂ§ ia¥ng an ink tank chanber opened to the atnosphere
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Here, it is desirable that the case is formed with an

atmospheric communication port for discharging the atmosphere
10 in the ink tank chamber, and a suction port for conducting vacuum
suction of the ink end chamber.

Since the ink cartridge is thus configured, ink is injected
into the ink tank chamber while the atmosphere is discharged
through the atmospheric communication port, and ink is injected

15 into the ink end chamber while vacuum suction is conducted through
the suction port.

It is desirable that the suction port is an ink supply port

5 for supplying ink to the head.
Since the ink cartridge is thus configured, the ink supply
20 port for supplying ink to the head of the record apparatus can
be used as the suction port for conducting vacuum suction of
the ink end chamber at the ink injection time.
On the other hand, a method of injecting ink into an ink
cartridge according te the invention is applicable to an ink

25 cartridgebeingdetachablyconnectedtoaheadof arecord apparatus



t he ink tank chanber under a predetermned ink injection condition, and ink
is injected into the ink end chanber under an ink injection condition
different fromthe predetermned ink injection 10 condition. Because of
suchanet hod, there can be provided an ink cartridge wherein ink can be
injected under the ink injection conditions respectively required for the

i nk tank chanber and the ink end chanber. 15 Here, it is desirable that, in
injecting ink into the ink end chanmber, vacuum suction of the ink end
chanmber, is conducted. According to such a nethod, there can be provided an
ink cartridge wherein bubbles can be prevented fromoccurring in .ink in

t he i nk andl cohartier.whencask havisedan antk ftaatk Ichiagnber op@npdi Abi thecan be
ensured. It is desirable that vacuum suction of the ink end chanmber is
conduct extridupduegte dm inkstsafgplip plvitchofthehéeadk apdr thedgertrkdgehere it is
desirable that, in injecting ink into the ink tank chanber, the ink tank
chanber cuvmARticchess antink kad csambepsprmualmtingewithithe dnkuthnd net hod,
there can be provided an ink _cartridge wherein ink can be injected into the
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the ink tank chamber under a predetermined ink injection condition,
and ink is injected into the ink end chamber under an ink injection
condition different from the predetermined ink injection
10 condition.
Becauseof suchamethod, therecanbeprovidedan ink cartridge
wherein ink can be injected under the ink injection conditions .
respectively required for the ink tank chamber and the ink end
chamber.
15 Here, it is desirable that, in injecting ink into the ink
end chamber, vacuum suction of the ink end chamber is conducted.
According to such a method, there can be provided an ink
cartridge wherein bubbles can be prevented from occurring in
ink in the ink end chamber when ink is used, and stability on
20 printing can be ensured.
It is desirable that vacuum suction of the ink end chamber
is conducted through an ink supply port of the ink cartridge.
Further, it is desirable that, in injecting ink into the
ink tank chamber, the ink tank chamber communicates with the

25 atmosphere.



herein by reference in their entireties. BRI EF DESCRI PTI ON OF THE DRAW NGS
10 In the acconpanying draw ngs: FIG 1 is an expl oded perspective viewto
show the whole of the ink cartridge according to an enbodi ment of the
invention; FIGS. 2 (a) and 2 (b) are perspective views to show the
appearance of the ink cartridge according to the enbodi nent of 15 the
invention; FIG 3 is a perspective view showng the internal structure of
the ink cartridge according to the enbodi nent of the invention as viewed
fromupward in a slanting direction; FIG 4 is a perspective view show ng
the internal structure 20 of the ink cartridge according to the enbodi nent
of the.invenbtonrdasgvitewsdchr enméshwadar dhierrea cehahei hgodtiidedt roninkl G 5 is
a front viewto show the internal structure of the ink cartridge according
to the enbbuifgatWorrehs imk«mn &% inpgreted inta therink danto chrpwethe
internal structure.of 25 the ink cartridge according to the enbodi nent of
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(filed on August 30, 2001), which are expressly incorporated

herein by reference in their entireties.

BRIEF DESCRIPTION QF THE DRAWINGS

10 In the accompanying'drawings:

FIG. 1 is an explo&ed perspective view to show the whole
of the ink cartridge according to an embodiment of the invention;

FIGS. 2 (a) and 2 (b) are perspective views to show the
appearance of the ink cartridge according to the embodiment of

15 the inventiom;

FIG. 3 is a perspective view showing the internal structure
of the ink cartridge according to the embodiment of the invention
as viewed from upward in a slanting direction;

FIG. 4 is a perspective view showing the internal structure

20 of the ink cartridge according to the embodiment of the invention
as viewed from downward in a slanting direction;

FIG. 5 is a front view to show the internal structure of
the ink cartridge according to the embodiment of the invention;

FIG. 6 is a rear view to show the internal structure. of

25 the ink cartridge according to the embodiment of the invention:



to a cartridge holder; 10 FIGS. 10 (a) and 10 (b) are views to describe an
ink injection flow passage of the ink cartridge according to the enbodi nent
of the invention, in which FIG 10(a) is a sectional viewto schematically
show the internal structure of the ink cartridge, and FIG 10(b) is a
bottom view to show an ink injection hole; 15 and FIG 11 is a schematic
drawing to describe a nethod of ink injection into the ink cartridge
according to the enbodi nent of the invention. DESCRI PTI ON OF THE PREFERRED
EMBODI MENT 20 Referring now to the acconpanyi ng drawi ngs, there are shown
preferred enbodi nents of an ink cartridge and an ink injection method

t her ei nt o i nctirporatiisngrt e lianot st ibealegiewwitbh sholweai nkgaaditrei dge wil |
be discussed with reference to FIGS. 1 to 11. FIG 1 is an expl oded

per specpivesups ghrsw atdoshewsthe shotzgofchzmdemik Ichine rirdgeaadedddieng to t he
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to showreHer dppeaFaners AMRIELMHKE cf tiiddeveeddraiing to the embodi ment of
the invention. FIGS. 3 and 4 are perspective views showi ng the internal
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t he ink, ng&g%_{é&ge according to the enbodi nent of the invention. FIGS. 7
and 6 are en arged sectional views to show a negative pressure

FIG. 9 is a front view to show the connection state of
the ink cartridge according to the embodiment of the invention
to a cartridge holder:

10 FIGS. 10 {(a) and 10 (b) are views to describe an ink injection
flow passage of the ink cartridge according to the embodiment
of the inverntion, in which FIG. 10(a) is a sectional wview to
schematically show the internal structure of the ink cartridge,
and FIG. 10(b) is a bottom view to show an ink injection hole:;

15 and -

| ~TIG. 11 is a schematic drawing to describe a method of ink
injection into the ink cartridge according to the embodiment
of the invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT

20 Referring now to the accompanying drawings, there are shown
preferred embodiments of an ink cartridge and an ink injection
method thereinto incorporating the invention.

To begin with, the ink cartridge will be discussed with
reference to FIGS. 1 to 1ll. FIG. 1 is an exploded perspective

25 view to show the whole of the ink cartridge according to the



10 generation system storage chanber and a val ve storage chanber of the ink
cartridge according to the enbodi nent of the invention. FIG 9 is a front
view to show the connection state of the ink cartridge according to the
enbodi mrent of the invention to a cartridge holder. FIGS. 10 (a) and 10 (b)
are views to describe 15 an ink injection flow passage of the ink cartridge
according to the enbodi nent of the invention, inwhich FIG 10 (a) is a
sectional viewto schematically show the internal structure of the ink
cartridge, and FIG 10 (b) is a bottomview to show an ink injection hole.
20 An ink cartridge 1 shown in FIGS. 2 (a) and 2 (b) has a container main
body (| emboddiasst @ shavstvarddtcanguFaESi @ &abkadel (k) ewe padsppenedet o one
side, and a |lid body (upper case) 3 for sealing the opening of the

cont ai n¥iewsi Aichslgwothgmrrereaier ofofthehdnknRaghrigpggectordingne? al |y
constructed to have an ink 25 fl ow passage system and an air flow passage
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(differential pressure regulating va storage chamber) described |ater,
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chanber (ink tank
cartridge according to the embodiment of the invention. FIGS.
7 and B8 are enlarged sectional views to show a negative pressure

10 generxation system storage chamber and a valve storage chamber
of the ink cartridge according to the embodiment of the invention.
FIG. 9 is a front view to show the connection state of the ink
cartridge according to the embodiment of the invention to a
cartridge holder. FIGS. 10 (a) and 10 (b) are views to describe

15 an ink injection flow passage of the ink cartridge according
+totheembodiment of the invention, inwhich FIG.10(a) isasecticonal

" view to schematically show the internal structure of the ink
cartridge, and FIG. 10(b) is a bottom view to show an ink injection
hole.

20 An ink cartridge 1 shown in FIGS. 2 {a) and 2 (b) has a
container main body (lower case} 2 almost rectangular in a plane
view, and opened to one side, and a 1lid bhody {upper case) 3 for
sealing the opening of the container main body 2. The interior

of the ink cartridge 1 is generally constructed to have an ink

25 flow passage system and an air flow passage system (both described



chanber) 11. A substantially cylindrical seal nenber 200 rmade of rubber,
etc., is placed in the ink supply port 4, as shown in FIG 1. A through
hol e 200a axially opened is nmade at the center of 15 the seal nenber 200. -A
spring bracket (valve body) 201 for opening and elosing the through hole
200a as the ink supply needle 72 is inserted and renoved is disposed in the
i nk supply port 4, and further a helical conpression spring 202 for urging
the spring bracket 201 to the seal nenber 200 is placed. 20 The second
opening 86 is nade to communicate with the first 1ink storage chanber 11

t hrough an at nospheric comuni cation port 86a, and conmunicate with the ink
end chard&ex(second i nk storage chanber 16, third ink storage chanber 17,
etc.,) through an ink injection port 86b, as shown in FIGS, 10 (a) and 10
(b). 25 Reteklordedrémbdhs Joxsd Gorharncal beeaceathtuer orahd deddched 9

froma cartridge hol der are_&rovided integrally on the ugper si des of the
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'nHe with an ink end chamber {(differential pressure regulating valve
storage chamber} described later, and the first opening 85 is

10 made to communicate with a first ink storage chamber (ink tank
chamber) 11.

A substantially cylindrical seal member 200 made of rubber,
etc., is placed in the ink supply port 4, as shown in FIG. 1.
A through hole 200a axially opened is made at the center of

15 the seal member 200. A springbracket {valvebody) 201 for opening

and closing the through hole 200a as the ink supply needle 72
" is inserted and removed is dispesed in the ink supply port 4,

\ and further a helical compression spring 202 for urging the spring
bracket 201 to the seal member 200 is placed.

20 The second opening 86 is made to communicate with the first
ink storage chamber 11 through an atmospheric communication port
86a, and communicate with the ink end chamber (second ink storage
chamber 16, third ink storage chamber 17, etc.,) through an ink

injection port 86b, as shown in FIGS. 10 (a) and 10 (b).

25 Retentionmembers 5 and 6 that can be attached to and detached



8, and an identification piece(s) 73 and a val ve operation rod 70 (shown in
FIG 91 on the record apparatus matching with the ink cartridge 1 advance
and retreat in the internal space. An 15 operation arm 66 of an
identification block 87,,which is rotated as the valve operation rod 70
advances and retreats, is housed in the upper part of the internal space.
An identification convex part (s) 68 for determ ning whether or not the ink
cartridge matches wth a given record apparatus is fornmed in the | ower part
of 20 the internal space- The identification convex part 68 is placed at a
position for maeking possible a determnation by the valve operation rod 70
(the i deiddrf izcatdnyipichoieofara gaoiviiddge inhebdei 1¢lofhsbaenupperl G 9)
before the ink supply needle 72 (shown in FIG 9) on the record apparatus

i s made gidepmfutheatentaihe?5nd ire badky Supph yeiporti 4 boeefdon@Cahoatdpspheri c
open val ve described - 10 later is opened). A through hole 60 as an

at nosphet iic cbimnad ahtisgvvholne gpdead ioandesbesed by shewnpdni FgGand cl osing
operation of an atnospheric open valve 601 is nade in a chanber wall Ba of
t he val vid)st giehge YadNanBEPLBItafnempRErd d opdsPessfbbe 181 FheagtbpBwn in

FIG_8. The operatiqgn arm 66 is placed_on one opening_side of the through
hol € 60 Shffind é‘l‘??@%ep?]eelrnaé Ny &85t #s {p aEBa énPhe ot her opening

i de of the t h_hole 60...Th tion, arm_ 66 has, an. i t 66b
For pressi ng WO BSEUF) DACPET 1T ACED COPAA. 8 1 3L UEt LIRAOFG-FR 0761,  and

val Ve ons R reRCeraisinRl S RIS R B B na /5, B8 ough a
rotati oNpny type, ink remaining amount, serial number, expiration date,
| applied model, and the like so that the data can be written.
10 The valve storage chamber 8 has an internal space opened
to the cartridge insertion side (lower side) as shown in FIG.
8, and an identification piece{s) 73 and a valve operation rod
70 (shown in FIG. %) on the record apparatus matching with the
ink cartridge 1 advance and retreat in the internal space. An
15 operation arm 66 of-an identification block 87, which is rotated
as the valve operation rod 70 advances and retreats, is housed
in the upper part of the internal space. An identification convex
part{s) 68 for determining whether or not the ink cartridge matches
with a given record apparatus is formed in the lower part of
20 the internal space. The identification convex part 68 is placed
at a position for making possible a determination by the valve
operation rod 70 (the identification piece 73) of a cartridge
holder 71 {(shown in FIG. 9) before the ink supply needle 72 (shown

in FIG. 9) on the record apparatus is made to communicate with

25 the ink supply port 4 (before an atmospheric open valve described
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supporting point 66a. The pressurization film6l is attached to the chanber
wall 15 Ba so as to block the through hole 60, and the whole of the
pressurization filme6l is forned of an elastic seal nmenber of rubber, etc'.
The internal space forned between the pressurization film®61l and the
openi ng peripheral margin of the through: hole 60 is opened to a through
hol e 67 communicating with the first 20 ink storage chanber (ink tank
chanber) 11 (both are shown in FIG 5). The atnospheric open val ve 601 has
a val ve body 65 for opening and closing the through hole 60, and an el astic
menber (plate spring) 62 for constantly urging the valve body 65 agai nst
the 25 apendmgpesggieial margin of the through hole 60. The elastic - 11
menber 62 is formed at an upper end part with a through hole 62b into which

a projection Héhksughsrrlieetid beran egnbaphegi t hemmehdshitd ofEtdss opanka nove
(guiding). On the other hand, the elastic nenber 62 is fixed at a | ower end
part ontand kéosedtlay dre opembing anadyl@s i hy cypgirae ipmop €Giri amm63phkniEl G 1,
nuneral 88 denotes an identification | abel put on an upper face Hart of the
cont ai neYPaRiVid lived§02 tormabpdndinghanieel e ldl 8eko8thanwiedval s80rdenotes a
filmfor sealing the ink_ supply port 4 (through hole 200a),and nuneral 90
denot es %P?Wb%ﬁ]ﬁ)&%ﬁmQﬁﬂﬂQﬁﬁftQR?Wiqnﬁﬂbﬁﬁéépﬁgf8§saﬁaoﬂﬁei§e€éﬁd 8peni ng
50 oAl 2R JERShes FquasuT PRl Lor e appl g e LR caLLSge L
PassSage ;. 1e 60, and the atmospheric open valve 601 is placed on the
other opening side of the through hole 60. The operation arm
66 has an operation part 66b for pressing a pressurization film
10 (elastically deformable film) 61, and is placed projecting in
an upward slanting direction into the path of the valve operation
rod 70 and is fixed to the container main body 2 through a rotation
supporting point 66a.
The pressurization film.él is attached to the chamber wall
15 . Ba so as to block the through hole 60, ‘and the whole of the
pressurization film 61 is formed of an elastic seal member of
‘rubber, etc. The internal space formedbetween thepressurization
film 61 and the opening peripheral margin of the through:hole
60 is opened to a through hole 67 communicating with the first
20 ink storage chamber (ink tank chamber) 11 (both are shown in
FIG. 35).
The atmospheric open valve 601 has a valve body 65 for opening
and closing the through hole 60, and an elastic member (plate
spring} 62 for constantly urging the valve body 65 against the

25 opening peripheral margin of the through hole 60. The elastic
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systemin the container main body 2 will be discussed with reference 15 to
FIGS. 1'to 10. [Ink flow passage system The ink cartridge 1 is fornmed with
an internal space by joining the |id body 3 to the front of the container
main body 2 through inner filns (air shield filnms) 56 and 502 and j oi ni ng
20 a protective |abel 83 to the rear of the container main body 2 through
an outer film(air shield film 57, as showmn in FIG 1. The internal space
is divided into upper and | ower parts by a partition wall 10 extending
slightly dowmmward toward the ink supply port side opposed to the record
head 112 (shown in 25 FIG 9), as shown in FIGS. 3 to 5. The | ower area of
the int 512 . space provi_de LESE . LpkK r r opened
to the TaRsLoig &% AOERS Eannar: PBRee: spd bat Pt B8 e F Hote e

i nt er medy | 1.$,:300 _.a iLf epent i L ght oS L i.Sposed in
t he firg%ﬁ%nrﬂgigﬁégg §h§%€§%£FgPE %ﬁegg5h?ﬁ?gFgng%€e§%g+?§%%g§ig“%laced

Wth a RNedelies MepedrS BaCiAImbkeM(@0eathds. SWY aafk RAeOhdle fiHest 1nk
storage chanber 11. The other intérnediate wall 301 is opposed to the

bot t om pardstief méheetigSlisi nkxsd aragel eharieerd piranthis tpkacesc @méhe ink
supply port side of the internmediate wall 300. The internediate 10 wall 301
parthti orasint hedy 2stthirokght ar agejekambaré2l into two space parts |la and
| 1b pl aced side by side in the ink injection direction (up and down) The
i nt er nedi at e waFAG301, i Buherakds s wiarnr ey odgknpadficdfianhdabay phe sane
axis as the axis of the first opening 85. , .
on an upper face vart of the container main body 2 corresponding
to the block 87, numeral 89 denotes a film for sealing the ink
supply port 4 (through hole 200a), and numeral 920 denotes a film
10 for sealing the first opening 85 and the second opening 86.
Numeral 91 denotes a vacuum pack for wrapping the ink cartridge
1 already filled with ink,.
Next, the ink flow passage system and the air flow passage
systemin the containermainbody2will be discussedwithreference
15 to FIGS. 1 te 10.
[Ink flow passage system]
The ink cartridge 1 is formed with an internal space by
joining the lid body 3 to the front of the container main body
2 through inner films {(air shield films) 56 and 502 and joining
20 a protective label 83 toc the rear of the container main body
2 through an ocuter film {(air shield film} 57, as shown in FIG.
1. The internal space is divided into upper and lower parts
by a partition wall 10 extending slightly downward toward the
ink supply port side opposed to the record head 112 (shown in

25 FIG. 9), as shown in FIGS. 3 to 5. The lower area of the internal
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15 On the other hand, the upper area of the internal space is defined by a
frame 14 with the partition wall 10 as a bottom part. The internal space of
the frame 14 fornms (a part of) the ink end chanber connected to the record
head 112, and the front side of the ink end chanber is divided into |eft
and right parts 20 by a vertical wall 15 having a comuni cation port 15a.
One of the areas into which the internal space is divided provides a

second i nk storage chanmber 16, and the other area provides a third ink
storage chanber 17. A comuni cation fl ow passage 18 comunicating with the
first 25 ink storage chanber 11 is connected to the second ink storage -
13 chasbekelproTlidesomimgnifdatitonnkl svwopagsagraiBehasl copenud ctat ite ports
18a and 18b at | ower and upper positions. The conmuni cation flow passage 18
i s formadmbypacrecéss thar tcob8ectshowatianeFr G thé) rependdnead the? rear of the
contai ner main body 2 and extending 5 in the up and down direction and an
air shield fifWm dokeginedipfme 57} 150808| atki A8l afdf Serehhgin HeeloPehi ng of the
recess part 18c. A partition wall 19 having two | ower and upper
connunl@QﬁﬂéﬁonpéF?sdlgﬁoéﬁ@-%DS*GbﬁﬁﬁhFch%*ng %ﬁ%Q?tqhémbﬁ§'gi ofOR%e first

i nk storage chanber 11 _.i.s _provide upstre fromthe communi cati on 10
roﬁias&E%@F@Edéﬁé &ﬁﬁ&nﬁ @aﬁ§oﬁ?BSF? Y@E i &€ PFagebemP i RS opened

to the | ower 08 chamher

communi ééf’f“oﬁnﬁoﬁ’digﬁlf%a?ﬁ é’cdéd: 81f {émf)osjfzﬁibrf%‘pé’ﬁé’& dgteo(’ﬁﬁ%%ﬁf)p]e]r area in
t he f'r5§9hngt EQrfgﬁeﬁgég?%tel&%ﬂ#]béf“1395g gloshand, the ﬂ?ﬁ%&h ¥ St orage

chanber orne rent’i af “pressure regul ati ng valve
storage ¢NaRkeirst ink storage chamber 11 and is placed on the ink
supply port side of the intermediate wall 300. The intermediate

10 wall 301 partitions the first ink storage chamber 11 into twe
space parts 1la and 11b placed side by side in the ink injection
direction (up and down). fhe infermediate wall 301 is formed
with & through part 30la having the same aXis as the axis of
the first opening 85.

15 Oon the other hand, the upper area of the internal space
is defined by a frame 14 with the partition wall 10 as a bottom
part. The internal space of the frame 14 forms (a part of) the
ink end chamber connected to the record head 112, and the front
side of the ink end chamber is divided into left and'right parts

20 by a ﬁertical wall 15 having a communication port 15a. One of
the areas into which the internal space is divided provides a
second ink storage chamber 16, and the other area provides a
third ink storage chamber 17.

A communication flow passage 18 communicating with the first

25 ink storage chamber 11 is connected to the second ink storage
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33 (shown in FIG 6) for storing a differential pressure regulating valve

52 (menbrane valve) shown in FIG 7 and a filter chanber 34 (shown in FIG
5) for storing a filter 55 (nonwoven fabric filter) shown in FIG 7 by a

| aterally elongating partition wall 20 22 and an annul ar partition wall 24.
The partition wall 25 is fornmed with through holes 25a for introducing ink
passed through the filter 55 into the differential pressure regulating

val ve storage chanmber 33 fromthe filter chanber 34. The partition wall 24
is formed at a lower part with a partition 25 wall 26 having a

communi cation port 26a between the partition - 14 wall 24 and the

partiti chagddr 16, ofhe commynisdtonnal Bvwipanisene b8 past comowniattio¥ havi ng
a communi cation port_27a between the partition wail 24 and the frane 14. A
communi ERGEN1 pasesgksh 28 kIRIIAREMRRRF RPERLEPRS cofRMFEBRIBACHBEEN 27a and

extended. 5 in the up.and down direction is provided between the partition
wal | 27@%%?IB%§%@&§WQ%1&§ KOFWFSUEH ﬁoF@cﬁgscBﬂﬁﬁn?éﬁtﬁﬁBOWPtﬁn Eﬁ%'filter

L T R
|1 Rk DR LAgnueh AU 2oLl B0 Sl Yo, LR Ry on

partiti oy wabl 308:% ShoWhd geﬁhsﬁng?&he ﬁ}gerfﬁ&'%ao%ltﬁé_réé?{s@gag%eﬁ’eﬁg one end

part of the contalner fain body 2°(por comuni cating with the through
hol e 29) Aa@ﬂﬁ:'i@:'i'oﬂ\évz?ﬂllaQQOBBQihbethnﬂoﬁéf:taﬁ@olﬁlb}bé’f‘ SONTIM] €2t id W th

the filter chanber

ports 1%a and 19 communicating with the inside of the first
ink storage chamber 11 isprovided upstream from the communication

10 flowpassage 18. Onecommunicationportl9aisplacedataposition
opened to the lower area in the first ink storage chamber 11.
The other communication port 18b is placed at a position opened
to the upper area in the first ink storage chamber 11.

| On the other hand, the third ink storage chamber 17 is formed

i5 with a differential pressure regulating valve storage chamber
33 (shown in FIG. 6) for storingadifferential pressure regulating
valve 52 (membrane valve) shown in FIG. 7 and a filter chamber
34 (shown in FIG. 5) for storing a filter 55 (nonwoven fabric
filter) shown in FIG. 7 by a laterally elongating partition wall

20 22 and an annular partition wall 24. The partition wall 25 is
formed with through holes 25a for introducing ink passed through
the filter 55 into the differential pressure regulating valve
storage chamber 33 from the filter chamber 34.

Thepartitionwall 24 is formedat a lowerpartwithapartition

25 wall 26 having a communication port 26a between the partition
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The differential pressure regulating valve storage chanber 33 stores the
menbrane valve 52 as a differential pressure regulating valve that can
becone el astically deformed, such as 20 an elastomer, as shown in FIG 7.
The nenbrane val ve 52 has a through hole 52c, and is urged to the filter
chanber side by a helical conpression spring 50, and has an outer
peripheral margin fixed through an annular thick part 52a to the container
inai.n body 2 by ultrasonic welding. The helical conpression spring 25 50 is
supported at one end part by a spring bracket 52b of the - 15 nenbrane
val ve 52 and at an opposite end part by a spring bracket 203 in the

di fferenidial 2pr essiutBeregtt ot 149 wedll va 05t ahdges Chewhed or33 s1de peshti on
accuracy of the helical conpression spring 50 to the nenbrane valve 52 is
an i npord aatrtdltdmentvalar2 ? Hea iy fof epentinakbapt esspiwet regubattivegnvahee t o
control the differential pressure, and the convex part of the nenbrane

val ve 52andddisoon twelble 44 aved tne thrensellidcal A conpresstahiepripagsdPe W t hout
bend, position shift, etc., as shown in FIG 7. Nuneral 54 denotes a frane
forned i4ft spmEYnAGRiMg e thhitdle crowpadcagignoporfeenbpranextandeds2. The
filter 55 for allow ng ink to pass through and capturin dust, .etc., is

pl acad AP tHhe U\ ead %ﬁﬁﬁb@%réﬂf}l% P Y s GetWF.enT%éeoBéﬁi’thélaﬁ t he

fil h Js, led with the i fjl d th i r f th
i 11 o entioh o BoauFuST ettty SoBaPUR st Chier 353G wbkhed w1
the out 61 idm &% Migher e RISSIMEE ik LRGA R SURBLY ROL! 4.1 gugrs. the

menbr ane val'vé S separate m a val ve seat par agarnst the
UrgiNg an area 31 is placed in an upper part of the communication passage

28,
10 The through hole 292 is formed by a partition wall (annular
wall) 30 continuous to the partition wall 27.
The area 31 is formed by the partition walls. 22, 24, and
30 and a partition wall 30a (shown in FIG. 6). The area 31 is
formed deep at one end part of the container main body 2 (porticn
15 communicating with the threugh hole 292) and shallow at an opposite
end part (portion communicating with the filter cham.ber 34) .
The differential pressure regulating valve storage chamber
J 33 stores the membrane valve 52 as a differential pressure
regulating valve that can become elastically deformed, such as
20 an elastomer, as shown in FIG. 7. Thé membrane valve 52 has
a through hole 52¢, and is urged to the filter chamber side by
a helical compression spring 50, and has an outer peripheral
margin fixed through an annular thick part 52z to the container
mainbody 2 by ultrasonic welding. Thehelical compression spring

25 50 is supported at one end part by a spring bracket 52b of the
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force of the helical conpression spring 50 (the through hole 52c is
opened). Thus, ink passed through the filter 55 passes 20 through the

t hrough hole 52c and flows into the ink supply port 4 through the flow
passage formed by the recess part 35. When the ink pressure in the ink
supply port 4 rises to a predeterm ned value, the nmenbrane valve 52 sits on
the valve seat part 25b by the urging force of the helical conpression
spring 50, shutting 25 off the flow of ink. Such operation is repeated,
whereby ink - 16 is supplied to the ink upply port 4 while a constant
negative pressure is maintained. [Air flow passage systen] As shown in FIG

6, the gepRbabAervaABre 320dyd2at anf 6ppBLitd M phetNean ¥hiing veafidar groove
36 for raising flow passage resistance, and a wi de concave groove 37

(hat chedopaint the)dibpensesht iad phesatirespheratiagdvdlrd Bebrageaseathgart 38
(space part) having an al nost rectangul ar shape in a plane view |l eading to
the fir8g.irkhstpeageichanbewrddy (shoue irelEld@l Spempriseicecepsib@ part 38
contains a frane 39 and ribs 40, onto which an air perneable film84 is
stret ché@ éndthex@lémb@atlﬁerfe&yﬁ 8Emianaat eepheatt elamant afdorclehanber. A

through hole 41 is nmade in the bhottom part (wall part) of the recess part
38 &nd Péfﬁﬁaéﬂf:éaéé’rﬁﬁfrﬁ”éét%eg%%W%Vﬂ%SQF@BtﬁPéé:hﬁsd%ﬁmw t he

The. ar cEA8SUREs a%p“%%gﬁon'gé‘é aaranéf Enfrpet o Y%aé’%ar%eqqﬁshtaﬂ?er o
ar ove SRSSROTTRG B5Y STBaRrEran VaTPeT S m%& % gt HEP R A e ned
position shlft, etc., as shown in FIG.
Numeral 54 denotes a frame formed integrally with the thick
10 part 52a of the membrane valve 52.
The filter 55 for allowing ink to pass through and capturing
dust, ete., is placed in the filter chamber 34, as shown in FIG.
7. The opening of the filter chamber 34 is sealed with the inner
film 56 and the opening of the differential pressure regulating
15 valve storage chamber 33 is sealed with the outer f£film 57. When .
the pressure in the ink supply port 4 lowers, the membrane valve
52 is separated from a valve seat part 25b against the urging
force of the helical compression spring 50 {(the through hole
52c is opened). Thus, ink passed through the filter 55 passes
20 through the through hole 52c and flows into the ink supply port
4 through the flow passage formed by the recess part 35. When
the ink pressure in the ink supply port 4 rises to a predetermined
value, the membrane valve 52 sits on the valve seat part 25b
by the urging force of the helical compression spring 50, shutting

25 off the flow of ink. Such operation is repeated, whereby ink
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to the comuni cation groove 45. The opening of the atnospheric 20 open
chanber 501 is sealed with the inner film(air shield film 502 shown in
FIG 1. According to the configuration, when the ink cartridge 1 is nounted
to the cartridge holder 71 as shown in FIG 9, the valve operation rod 70
of the cartridge holder 71 abuts the operation 25 arm 66 shown in FIG 8
fornmoving the convex part 66b (pressurization - 17 film®6l) to the valve
body side. Accordingly, the valve body' 65 is separated fromthe opening
peri pheral margin of the through- hole 60, and the first ink storage
chanber. 11 shown in FIG 5 is opened to the recess part 38 (atnosphere)
shown i ntFIs@PrE-1B4 keotys RE sBPBRLY PN & Wiiles@, cangtant PRE2fE¥BVe 45,
the Lhrough hole 44, the area 43, the through hole 41, etc. The valve body
201 in tREEITHES PP MRt -s opened by insertion of the ink supply

needl es 72. the.valve body 201 in the ink supply port 4 is opened 10 and
ink is consu ?nf%qﬂaaﬁﬁﬁi€§ f¢%F°®2, the pressure of the ink supply port

4 falls belo tipul.ated value._,Th the brane valve_52 in_ the
ditferential B eoliPe l?le;fﬂﬁcét L ok ‘v%hts?%?%@g@hanssw 35tsneaitel B 7

S opened, (e T PLAIHILL madlnddie drdiovalll Sfo!}%sié)ihbisgzoﬁgsgﬁgws

stipul ated val ue, the 15 nenbrane valve 52 is close

di fferentd &ls RIRSSULRA 4 G9Hbatd e MAb¥8o5E 0 AYRaEPRBRG - A3 I )0¥WpehBLO the
record head 112 through the ink supply port 4. Further, as consunption of

ink in the Necodheathaldy RInRCeRATheri BK redesBepkicrksBgi nkpatear ggerchanber 11
flows into the second
having an almost rectangular shape in a plane view leading to
the first ink storage chamber 11 (shown in FIG. 5). The recess
10 part 38 contains a frame 39 and ribs 40, onto which an air permeable
film 84 is stretched and fixed to thereby form an atmospheric
ventilation chamber., A through hole 41 is made in the bottom
part (wall part) of the recess part 38 and is made to conunuqicate
with an elongated area 43 defined by the partition wall 42 (shown
15 ~ in FIG. 5) 'of the second ink storage chamber 16. The area 43
- has athroughhole 44 and is made to communicatewith theatmospheric
open chamber 501 (shown in FIG. 8) through a communication groove
45 defined by a partition wall 603 and a through hole 46 opened
to the communication groove 45. The opening of the atmospheric
20 open chamber 501 is sealed with the inner film {air shield film)
502 shown in FIG. 1.
According to the configuration, when the ink cartridge 1
is mounted to the cartridge holder 71 as shown in FIG. 3, the

valveoperationrod 70 of thecartridge holder 71 abuts the operation

25 arm 66 shown in FIG. 8 formoving the convex part 66b (pressurization
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20 ink storage chanber 16 through the conmunication flow passage 18 shown
in FIG 4. On the other hand, as ink is consuned, air flows in through the
t hrough hole 67 (shown in FIG 5) communicating with the atnosphere, and
the ink liquid level in the first ink storage 25 chanber 11 |owers. As ink
is further consuned and the ink liquid - 18 |Ilevel reaches the

communi cation port 19a, ink fromthe first ink storage chanber 11 (opened
to the atnosphere through the through hole 67 at the ink supplying 'tine)
flows into the second ink storage chanber 16 via the conmunication flow
passage 18 5 together with air. Since bubbles are noved up by a buoyant
force, fMnlny glhe ticnkHd owd vientrodyi sddehi riledokd st ok agetcdhavdlere Bbdvhr ough

t he conmuni cation port 15a in the |ower part of the vertical wall 15,
passes t4fr dagiepdes ednfirairctite erepdng péaipielt hik ngaaint ¢ frthenbhto@ghfrom t he
third ink storage chanber 17, noves up on the 10 comuni cati on_passage 28,
and fl oW int®P t Hedgder fiast dhk FEorRort 6PaBR&ibar SAOHPOADt HEG- 5

conmmuni cati on passage .28 t hrough the __area 31 and the commyni cati on port
2aa. AT tier GHRIEC (450 Sk TTSte BATL 6F (RAMBEPNSAS)asheun( hRoGR- Ehe fil ter

55. sho i n. Fl 7,..010 int.o t dif.ferenti,al essure. 15 _regul atin

val v% s;%rg)d%q%%é}r% iﬁhrfél rgir%%eﬁer%?hrggghaﬁgl Iég'zg N F%PPH& é%asg}gi tlhrgugh
the thr . f ot rane val.v separ at f t val ve seat
(he thruhube] G A i TR 308 Wkl encSZoReRREAl8d, Toom haalve
flows i Hiélvté’%dc{hi}é 209URAl Mh@oiﬁk“su}gﬁlﬁ-%:‘ﬂ“ﬁ 11S5 To‘ib%e%UBQI igdeftogpt he ink

cartridge 1 to t
of the ink supply needles 72.
As the valve body 201 in the ink supply port 4 is opened
10 and ink is consumed by the record head 112, the pressure of the
ink supply port 4 falls below a stipulated value. Thus, the
membrane valve 52 in the differential pressure regulating valve
storage chamber 33 shown in FIG. 7 is opened (if the pressure
of the ink supply port 4 rises above the stipulated value, the
15. membrane valve 52 is closed), ink'in the differential pressure
regulating valve storage chamber 33 flows into the record head
- 112 through the ink supply port 4.
Further, as consumptionof inkinthe recordhead 112 proceeds,
ink in the first ink storage chamber 11 flows into the second
'~ 20 ink storage chamber 16 through the communication flow passage
18 shown in FIG. 4.
On the other hand, as ink is consumed, air flows in through
the through hole 67 (shown in FIG. 5) communicating with the

atmosphere, and the ink ligquid level in the first ink storage

25 chamber 11 lowers. As ink is further consumed and the ink liquid

- 18 -



record head 112. If a different kind of ink cartridge 1 is placed in the
cartridge holder 71, before the ink supply port 4 arrives at the ink supply
needl e 72, the identification convex part 68 (shown 25 in FIG 7) abuts the
identification piece 73 (shown in FIG 9) - 19 of the cartridge hol der 71,
bl ocking entry of the valve operation rod 70. Therefore, occurrence of
trouble as a different kind of ink cartridge is placed can be prevented. In
this state, the valve operation rod 70 does not arrive at the operation arm
5 66 either and thus the valve body 65 is maintained in the closed valve
state, preventing evaporaLion of the ink solvent in the first ink storage

chanber 15k AS ddadhtd ¢hle SbARGhAGatBnt Beret hex, howe, ridntéige i pegartridge 1
is drawmn out from the placenent position in the cartridge holder 71, the

operati Ak B AHAYSChamberasti qagb»seae&zboesé berasisecté tiSrHegh opger
supported by the operation rod 70, and the valve body 65 is elastically

rest or edhaeaehdhbgbkye7 Etoeckengnk haagdinoughthnke Hihwsdrthathecodsdid cat i on
bet ween the recess part 38 and the first ink storage chanmber 11 is shut
of f. 15 iNdxtslceraget kbdmberi Ak vapethironomnuoicheiomks taw tpasigesd 1&ccordi ng
to the enbodi ment will be discussed with reference to FIGS. 5, 10, and 11.
FI G> 11 Gogedheahekbh iad rdr afi- REE o s 2 be mofigd WmRYi dpuetiet Feredd into
the ink cartridge according to . the enmpodiment. 20 The ink in&eption met hod
into th& ik LB&r AKX dgeHishibhe LRADdHitfeARK SETRF G Ldd 1Byt RFR Y act t hat
the inkeﬁgﬂédﬁ%ﬂg?%étion port 15a in the lower part of the vertical
wall 15, passes through the communication port 26a of the partition
wall 26 from the third ink storage chamber 17, moves up on the
10 communication passage 28, and flows into the upper part of the
filter chamber 34 from the communication passage 28 through the
‘area 31 and the communication port 24a.
After this, the ink in the filter chamber 34 passes through
the filter 55 shown in FIG. 7, flows into the differential pressure
15 regulating valve storage chamber 33 from the through holes 25a,
further passes through the through hole 52¢ of the membrane valve
52 separated from the valve seat part 25b and then moves down
.in the recess part 35 shown in FIG. 6 and flows intoe the ink
supply port 4.
20 The ink is thus supplied from the ink cartridge 1 to the
record head 112.
If a different kind of ink cartridge 1 is placed in the
cartridge holder 71, before the ink supply port 4 arrives at
the ink supply needie 72, the identification convex part 68 (shown

25 in FIG. 7) abuts the identification piece 73 (shown in FIG. 9}
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11 and the ink end chanber can be filled with ink under different ink
filling conditions. That is, the ink injection nethod is characterized by
the 25 fact that the ink tank chanber 11 can be filled with ink in a - 20
state in which the atnosphere remains therein, and the ink end chanber can
be filled with ink so that no atnosphere remains therein. To this end, an
ink injection machine 100 as shown in FIG 5 11 is used. The ink injection
machi ne 100 conprises a nozzle 100b for injecting ink into the ink tank
chanmber ii, a nozzle 100c for injecting ink into the ink end chamnber
(second ink storage chanber 16, third ink storage chanber 1?, etc.,), and a

nozzl e SD0R.! Ol PELLOLILABNOFUTISALLAN A0 SLICPRL 4R L obOrLhegh Nk 10

and chanber. hozzie a’i s tonnec € 1 nk™ supply

nozzle 100b 40 taﬁe%&aggor)eekagréﬁceagg fc@guﬂ%z%s a@l%f%pﬁ@% ond

openi ng 86. The nozzle Ob i'S preferably Thserted into an aced at a

deeper pasistdonedit it card Hidged kam the gbrauabaparin 3Has Jaf, the ,
internediate wall 301 shown'in FIGS. 3 to 5 and 11. Thus, the nozzle 100b is

i nsert edHentva lardopasaedohhrodgio tdee < nbst arepesiag e apdrtuhechhaewgh part
30l1a so that the ink injection .position is |ocated deeper than the through
par t5 301 edt-herderg thud dhicovapaetbody tdte icant i htgi) ed viretdley civbeadi nk i s
i njected, 20 ink bubbles can be prevented fromoccurring. That is, in the
begi nni ngalofe igtjadot i iy dveatitte aveinghte Wdiokf efetbe Bakweehvehé ihnkhénj ection
port of the nozzle 100b and the ink liquid |evel
first ink storage chamber 11 as it is left standing.
On the other hand, if the ink cartridge 1 is drawn cut from
the placement position in the cartridge holder 71, the operation
10 arm 66 is elastically restored because it is no longer supported
by the operation rod 70, and the valve body 65 is elastically
restored accordingly, blocking the through hole 60, so that
communication between the recess part 38 and the first ink storage
chamber 11 is shut off.
15 Next, a method of ink injection into the ink cartridge 'l
according to the embodiment will be discussed with reference
to FIGS. 5, 10, and 11. FIG. 11 is a schematic drawing to describe
\ the ink injection method into the ink cartridge acéording to
the embodiment.
20 The ink injection method into the ink cartridge in the
embodiment is characterized by the fact that the ink tank chamber
11 and the ink end chamber can be filled with ink under different
ink filling conditions.

That is, the ink injection method is characterized by the

25 fact that the ink tank chamber 11 can be filled with ink in a
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is small and thus bubbles are | ess produced. Wien the ink liquid |Ievel
rises as ink injection proceeds, the ink injection port 25 of the nozzle
100b goes under the injected ink and air entraining 21 does not occur, so
t hat bubbl es do not occur. Even if ink bubbles occur when ink is injected,
the internediate wall 301 prevents the bubbles fromrising and ink bubbl es
do not occur between the internediate wall 301 and the first opening 85. 5
Thus, if the ink cartridge 1 is turned upside down (is placed in the state
shown in FIG 5) after ink is injected, ink bubbles nobve to the top of the

ink cartrjidge L. tly, ipk with no bubbles b | ied through

he. comili S hif ROTt S10A HABPHOES | SUPREP CrHRAA i (1% £PBWAmFo Plesags. 15
d finall i the i Ly _ ipk i i ed

i ough TR <t STl BfiE Sk B Rt B howPoplSR FRialdeca™D) ' Che

arrOM/(qgkhQﬁhgpe) in FIG 10, the atnosphere in the ink tank chanber 11 is
escaped 15 through the atnospheric communication port S6a as indicated by

the arrow (daghegilsi BRY, |8 Rl H3edMmeRYchlnks) 0BAe: RARRIPLE Fig, supply
ink fromthe nozzle 100b. That is, the ink tank chanber 11 communi cates

wi t hst hel mtisphal i c TapeAnkai ge68iont haokohet D0 EHHPHOYeH0d endz1dbut the
at nospheri c open valve 601 is closed 20 with the ink cartridge 1 not placed

in the cardy itge ihojedaringl inkThusto tihe dhkosphér chazaberudicati pozpdet 86a is
provi ded for escaping the atnosphere (air) in the ink tank chanber 11 when
i nk isikﬁ@mﬁedinjectinginkintotheinkendchamber(Secondinkstorage
chamber 16, third ink storage chamber 17, ete¢.,), and a nozzle
100a for performing vacuum suction to discharge air in the ink
10 end chamber. The nezzle 100a is connected to the ink supply
port 4, the nozzle 100b to the first opening 85, and the nozzle
100¢c to the second opening 86.
The nozzle 100b is preferably inserted into and piaced at
a deeper position in the cartridge than the through part 30la
15 of the intermediate wall 301 shown in FIGS. 3 to 5 and 11. Thus,
the nozzle 100b is inserted into and passed through the first
opening 85 and the througl'; part 301z so that the ink injection
.position is located deeper than the through part 30la (at a deep
interior part of the cartridge), whereby when ink is injected,
20 ink bubbles can be prevented from occurring. That is, in the
beginning of injecting ink, the height difference between the
ink injection port of the nozzle 100b and the ink liquid level
is small and thus bubbles are less produced. When the ink liquid

level rises as ink injection proceeds, the ink injection port

25 of the nozzle 100b goes under the injected ink and air entraining
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The at nospheric communi cation port 86a is opened facing 25 the second
opening 86 together with the ink injection port 86b. - 22 Thus, the second
opening 86 is sealed with the film90 after ink is injected, whereby the

at nospheri c conmuni cation port 86a and the ink injection port 86b can he
hernmetically sealed. Next, ink injection into the ink end chanber through
the 5 nozzle 100c will be discussed with reference to FIG 11. The
differential pressure regulating valve 52 is placed between the ink
injection Dort 86b of the second opening 86, to which the nozzle 100c is
connected, and the ink supply port 4. Thus, unless the pressure on the ink

supply p@béshct 8eciig, sklthaw budik €288aiobeckill. ededdn tig tRe Bubblsdppl ¥
port 4.. Air needs to be prevented frombeing mxed into the ink end
chanber . odbus, wivare uitm siuctingr dted;onteciedethediighe thel hox2l erb@asf rom t he
ink supply port 4 side at the sane tine as ink is supplied. through the
nozzl e 100e. buBbTest hren rheitonemwai Takilwblpors d8adts qrow dextwesnt he
proxinitg of the ink injection gort 86b of the second opening 86, so that

i nk suppkhedinbevughlehe wokkl 201 omedi the i finst tamanigly &he conmmuni cation
port 18a, the communication flow passage 18, the second ink staorage chanber

16, and the tFipel itfkThe didyeasbr tadRtlet S FAMHES BPERES IS UHHIBL ARG 4 as
i T xeg IR 0.3 Lol pesler el Rt e Lok Lotest o ghealLon T
cartridgﬁOvetpg {Qg Egﬁté%dggeliQEfgégtépggénﬁ.supply port 4 is sealed with
Consequently, ink with no bubbles can be supplied through
the communication ports 19a and 1% to the communication flow
10 passage 18 and finally can be supplied to the ink supply port
4.
When ink is supplied through the first opening 85 to the
ink tank chamber 11 as inaicated by the arrow (solid line) in
FIG. 10, the atmosphere in the ink ftank chamber 11 is escaped
15 through the atmospheric communication port B86a as indicated by
the arrow {(dashed line) in FIG. 10, whereby it is made possible .
to supply ink from the nozzle 100b. That is, the ink tank chamber
. 11 communicates with the atmospheric open valve 601. through the
through hole 67, but the atmospheric open valve 601 is closed
20 with the ink cartridge 1 not placed in the cartridge holder 71.
Thus, the atmospheric communication port 86a is provided for
escaping the atmosphere {(air) in the ink tank chamber 11 when
ink is injected.
The atmospheric communication port 86a is opened facing

25 the second opening 86 together with the ink injection port 86b.
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25 the film89 and the first opening 85 and the second opening 86 - 23 are
sealed (hernetically sea.led) with the film90 is provided. As shown in
FIG 11, after the nozzles 100a to 100c of the ink injection nmachine 100 are
connected to the ink supply port 4, the first opening 85, and the second
opening 86 (ink 5 injection port 86b), ink is injected into the first ink
st orage chanber 11 through the first opening 85 and ink is injected into

the ink end chanber (second ink storage chanber 16, third ink storage
chanmber 17, etc.,) through the first ink injection port 86b. At this tine,
ink is inpected . into the first. ink storage .10 chanb 11 .whil.e atnosphere in
the first Tk SERF abecCRANBRE™ NG 58 4f o bren g iAfrBSoREERE

i c : hown. | . he first ink
chanber 1 RRes ¥ KERRNEY DhdinSmetBhinral PrbGat bhbter Had RS 1 i
erm nat S00 Tak 12% AidebEhot ibaEt 188 (AU HORIAIINA B8 cocti on
(vacuum degrge, {009 i §n28§§!gﬁeﬁnﬁ&r%r&z{ﬁ‘%ﬂd‘kch%%ﬂrg gk ch LIS

case, to prevent renainin es and alr mxture, | rable that

i nk shouhgdzbeei Nbeet RELLNES dhechHke@nd 0GR A d G Ao, 1Q0% of the

vol unme thereof. Excessively injected ink my be discharged through the ink
supply port 4théf 4erfépént DhECHHONsWBE NG dillea iNozy [vesl vi0 G2, 1E0Qacead 100c
is ended, the first opening 85, the second opening 86, and the ink supply
port 4 apetWeenetheaihy seatetiodhmorinksénjeCtiihon sRerapepainiog 8%, now
conpl et e.

P to which the nozzle 100c is connected, and the ink supply port

4. Thus, unless the pressure on the ink supply port 4 side is
10 low, ink cannot be filled up to the ink supply port 4. .

Air needs to be prevented from being mixed into the ink
end chamber. Thus, vacuumsuc¢tion is conducted through thenozzle
100a from the ink supply port 4 side at the same time as ink
is supplied. through the nozzle 100c.

15 Further, the communication port 18a is provided in the-
proximity of the ink injection port 86b of the second opening
86, so that ink supplied through the nozzle 100cis filled through
the communication port 18a, the communication flow passage 18,
‘the second ink storage chamber 16, and the third ink storage
20 chamber 17 up to the ink supply port 4 as ink mixed with no air
(atmosphere}) .
Next, the ink injection operation in the embodiment will
be discussed with reference to FIG. 11. As an ink cartridge,
the ink cartridge 1 before the ink supply port 4 is sealed with

25 the film 89 and the first opening 85 and the second opening B6
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_ 24 Thus, in the enbodinent, ink injection can be executed under the ink
I njection conditions respectively required for the ink tank chanber and the
i nk end chanber, so that bubbles can be prevented frombeing m xed into ink
supplied to the head when 5 ink is used, and stability on printing can be
ensured. In the enbodi nent, the case where the atnosphere filling

percentage in the first ink storage chanber 11 is set to 50% has been
described, but the invention is not |imted to it and the percentage canbe
changed appropriately in response to injected 10 ink anmount. As seen in the
description nade above, according to the ink cartridge and the ink

i nj ecti @rerehaddt hpeendt DcALTPrshaged)t avittie thev €allmoBp i 8kpeenided snoot hly
supplied fromthe ink tank chanber to the ink end chanber, and stability on
printing can Af5shbwn be BOSurkll, abei¥HATe I®LAEIVEDIStd.1AT gk
cartridge for a recording apparatus, which conprises: a case having an ink
t ank chafiserirkaddisctirk sadhivkakBér acontomieatedgt wi tie t ek | sikernk
chanber and an ink supply port; a first opening fornmed through an exterior
wal | of PRE 4dcadde WALER evRmiRPc8fesanfit hie heeEomd t kb Eh@nder {1k second
openi ng farnmed through the exterior wall 8f' t he_case, which comruni cat es
Wit t héflsetdns PRE %@p)%“ﬂyk is injected into the first ink storage

chamber 11 through the first opening 85 and ink is injected inte
the ink end chamber {(second ink storage chamber 16, third ink
storage chamber 17, etc.,) through the first ink injection port
B6b. At this time, ink is injected into the first ink storage
10 . chamber 11 while atmosphere in the first ink storage chamber
11 is discharged from the atmospheric communication port 86a
{shown in FIG. 10}.
When the first ink storage chamber 11 is filled with ink
to about 50% of the volume of the first ink storage chamber 11,
15 ink injection through the ink nozzle 100b is terminated. 1Ink
is injected into the ink end chamber while vacuum suction (vacuum
degree 100%) is conducted through the ink supply port 4. 1In
this case, to prevent remaining bubbles and air mixture, it is
desirable that ink should be injected into the ‘ink end chamber
20  to about 100% of the volume therecf. Excessively injected ink
may be discharged through the ink supply port 4.
After ink injection using the nozzles 100a, 100b, and 100c
is ended, the first opening 85, the second opening 86, and the
ink supply port 4 are hermetically sealed. The ink injection

25 operation is now complete.

- 24 =



a seal menber sealing at |east one of the first and second openi ngs and
being attached to the exterior wall of the case, wherein: the ink end
chanber is adjacent to the ink tank chanber in a vertical direction and

| ocated between the ink tank chanber and the ink supply port in a direction
of ink flow, the ink end chanber communicates with the ink tank chanber via
a communi cation fl ow passage having first and second comruni cation ports at
| ower and upper positions in the vertical direction, the first

comuni cation port being opened to the ink tank chanber, and the second
comuni cation port being opened to the ink end chanber; and the second

opening is |%-R1tsed htr @n@é&ﬁé’ﬁ ik iﬂ?ecéiéﬁ%a&og%?ﬂsecon?‘%ﬁ gLf to

conmuni cate with t ein cha er via the first onmuni cati on

ports. Zhelh@K Ehjééthbhdlgn@&%ﬁs Mgkl 1Y e M@ Fokh@heCOSR 1S
provided wi th an atnmospheric conmunication port for discharging atnmosphere

in the ivdald aMantmnber tdrd iak swuet chawpett Eor thetdugbbhgsvagtupe suction
of the ink end chanber. -26 3. The ink cartridge as clainmed in claim 2,
wher ei n presrersiest i foronpdoeti nigs ntikedi iktsuppky spppliied. t¥hehinkeedrwhexge as
claimed in claiml1, wherein the ink tank chanber is openable to atnosphere.
5. The iimkk da?rtwﬂedige et ort@gidd ity erabmittinbecennbehensured.
In the embodiment, the case where L[he atmosphere filling
percentage in the first ink storage chamber 11 is set to 50%
has been described, but the invention is not limited to it and
the percentage canbe changed appropriately inresponse to injected
10 ink amount.
As seen in the description made above, according to the
ink cartridge and the ink injection method thereinto according
to the invention, ink can be smoothly supplied from the ink tank

chamber to the ink end chamber, and stability on printing can

15 also be ensured.
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seal nenber seals both the first and second openings. 6. A nethod of
injecting ink into an ink cartridge for a recording apparatus, the ink
cartri'dge conprising a case having an ink tank chanber, and an ink end
chanber comunicating with the ink tank chanmber and an ink supply port,
wherein: ink is injected into the ink tank chanber and the ink end chanber
such that ink injection into the ink tank chanber is executed via a first
openi ng for geehTt hcowgh raED ed:ernal wall of the case under a predeterm ned
ink injection condition, and ink injection into the ink end chanber is
executed via a second opening formed through the exterior wall of the case
under an ik i ni qct bon seandidiion adll fr entrddamitdie pdal sl nagidik
injection condition. 7. The ink 1njection nethod into the ink cartridge as
clainmed in daipniGessherein the ink injection into the ink end chanber is
executed, while vacuum sucking the ink end .chanber. 8, The. ink |njection
net hod into the iPnK3E4Tr V&é@gfé‘ lé}kail%r?é'g( ARG T AU ejillrllkt%ljé@vacuum
suction of tdhgnidek ceREwshaEamd Sricondued ethi aughciditod Nkasdipph yimor t - of
the ink cartridge. -27 9. The ink injection nethod as clainmed in clainms 7
or 8, whereiuprdyvdidifrdrienti al pressure valve installed in the ink end

chanber is opened hy the AGHYY UGN Ol 1K o BNY LHATPST1 of the

case, which communicates with the ink tank chamber;

a second opening formed through the exterior wall of
the casgse, which communicates with the ink end chamber; and

a seal member sealing at least one of the first and
second openings and being attached to the exterior wall of
the case,

wherein:

the ink end chamber is adjacent to the ink tank chamber
in a vertical direction and located between the ink tank
chamber and the ink supply port in a direction of ink flow;

the ink end chamber communicates with the ink tank
chamber via a communication flow passage having first and
second communication ports at lower and upper positions in
the vertical direction, the first communication port being
opened to the ink tank chamber, and the second communication
port being opened to the ink end chamber; and

the second opening is located in the proximity of the
first communication port to communicate with the ink end

chamber via the first and second communication ports.

2. The ink cartridge as claimed in claim 1, wherein the
case 1s provided with an atmospheric communication port for
discharging atmosphere in the ink tank chamber, and a
suction pert for conducting vacuum suction of the ink end

chamber.
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10. The ink injection nethod into the ink cartridge as clained in any of 8,
wherein ink injection into the ink tank chanber is executed, while

di schargi ng atnosphere in the ink tank chanber. 11. The ink injection

met hod according to claim6, wherein the first opening and the second
opening are sealed by a sealing nenber. 12. The ink injection nethod
according to claim1ll, wherein the first opening and the second opening are
sealed by a sealing nenber after the ink injection into the ink tank
chanber and the ink injection into_the ink_end chanber  are conplete. 13. An
ink cartridge for3a FeeotBfnG2apparidtuds cLamPprisiRgSLiallodr a"REFSABVIERE an

ink storage ghapbsh. p@rtdi&ferenthRl sREE3§URErVal ve storage chanber, and an
ink supply port conmhunicating with the ink storage chanber through the

differential pressure valve storage chanber; a differential pressure valve
mechanismin the diéferen%ial Fgﬁasure val ve st.orage,cha
u

: fi.
openi ng forned t ht oughcah Extar W&l #oof ?HQEdcéﬂtS%ﬁéwnﬁgin%FFh%;EPﬁe

ink storage ¢chrmbgrkWehimbak wsdepenabtendibt hemokpakrkhe ink storage chanmber
is conmmuni cated w th atnosphere; -28 a second opening forned through the
exterior wall of the container for filling the valve storage chamber with
I nk 5. The ink cartridge according to claim 1, wherein the

seal member seals both the first and second openings.

6. A method of injecting ink into an ink cartridge for
a recording apparatus, the ink cartridge comprising a case
having an ink tank chamber, and an ink end chamber
communicating with the ink tank chamber and an ink supply
port, wherein:

ink is injected into the ink tank chamber and the ink
end chamber such that ink injection into the ink tank
chamber is executed via a first opening formed through an
external wall of the case under a predetermined ink
injection condition, and ink injection into the ink end
chamber is executed via a second opening formed through the
exterior wall of the case under an ink injection condition

different from the predetermined ink injection condition.

7. The ink injection methed into the ink cartridge as
claimed in claim 6, wherein the ink injection into the ink
end chamber is executed, while vacuum sucking the ink end

chamber.

8. The ink injection method into the ink cartridge as
claimed in claim 7, wherein the vacuum suction of the ink
end chamber is conducted through the ink supply port of the

ink cartridge.
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under a condition that vacuumis applied to the ink supply port; and a seal
menber sealing at | east one of the first and second openi ngs and bei ng
attached to the exterior surface of the container. 14. The ink cartridge
according to claim 13, wherein the container has a second ink storage
chanber conmmunicating wth the val ve storage chanber, and a conmuni cati on
fl ow passage interposed between the ink storage chanber and the second ink
storage chanber for communication therebetween. 15. The ink cartridge
according to claim 14, wherejn; the co nication flo assage has a
communi cati on port- medf t 5 et Tk %%%%% Tha b??ggﬁﬁ ?ﬁgl@ﬁcEnﬂr

openi ng faceg the SO §af SR ROT4] Obrd HSurs OPLRE CRhE0R1 fbaWs Raggage to
enable ink injection via the conmmunication port and comuni cation fl ow
passage i nt oltheendedmnbenki stepered chnnbes erciehesvat yvensebr blge ehlanber
wi thout ink injectign into the storage chanber. 16. The ink cartridge
accordi ng to ¢ eéhﬁﬁkﬁrMMerein ink is injected into the val ve storage
chanber through a first part of the ink flow passage systemusing the
second opening so that the val ve storage chanber isolated fromthe ink
storage chamber. 1% Thre imk tRieFiiege BRERPEI Hot® otkPaiRk12arihéd8Enast he

differential .l aRour e, ValY & FRENARLSEL 21! 2nependlffoANinBo dLECE ART Lahi
pressure of Tnk between the ink' supply port and the second Ink storage
chanber . chamber i1s executed, while discharging atmosphere in the ink

tank chamber.

11. The ink injection method according to claim 6,
wherein the first opening and the second opening are sealed

by a sealing member.

12. The ink injection method accerding to claim 11,
wherein the first opening and the second opening are sealed
by a sealing member after the ink injection into the ink
tank chamber and the ink injection into the ink end chamber

are complete.

13. An ink cartridge for a recording apparatus,
comprising:

a container having an ink storage chamber, a
differential pressure valve storage chamber, and an ink
supply port communicating with the ink storage chamber
through the differential pressure valve storage chamber;

a differential pressure valve mechanism in the
differential pressure valve storage chamber;

a first opening formed through an exterior wall of the
container for filling the ink storage chamber with ink under
a condition that the ink storage chamber is communicated

with atmosphere;
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-29 18. The ink cartridge according to claim 13, wherein the second opening
faces a first part of an ink flow passage system between the ink storage
chanber and the val ve storage chanber, and a second part of the ink flow
passage system which is |ocated upstreamof the first part in an ink flow
direction, and the first opening is opened to the ink storage chanber. 19.
The ink cartridge according to claim 13, wherein the ink is injected into
the ink storage chadweindisdggnhime fdinied PRIy Site tdetedd driwalheof nk
storage chamber is discharged through a second part and the second oPening

to atnosphéh® FOLARRET niCkalthidye W ofth iy VPR PR3 PGheV b 1Hhe
differential, HESSUre,y -'t?/%(rprmr@a 1Y € RGN SN £ SCE 15 dERRNEi PG PN @

differential pressure o between the ink supply port and the ink
storage chanpert; 2ind The ink cartridge according to claim 13, wherein the

seal nmenber seals both the first d second openi ngs. 2. An_ipk cartridge
for a recording a?pp%ﬁ'a;]t Jeembeh 3573 I?%:a%mc%ah‘%)%i% %%vtrzjﬂ‘a gﬁr?ﬁkagﬁorage
chamber, a Jidde %ﬁérailngﬁg ESSY N6 M) VxS g e & hawb esxt @pdoaNshpkacsuppl y
port conmunicating with the ink storage chanber through the differenti al

pressure valafe HStorayeaingier; a differential pressure val ve mechanismin
the differential pressure valve storage chanber, wherein the

14. The ink cartridge according to claim 13, wherein
the container has a second ink storage chamber communicating
with the valve storage chamber, and a communication flow
passage interposed between the ink storage chamber and the

gecond ink storage chamber for communication therebetween.

15. The ink cartridge according to claim 14, wherein:

the communication flow passage has a communication port
opened to the ink storage chamber, and

the second opening faces the communication port of the
communication flow passage to enable ink injection via the
communication port and communication flow passage into the
second ink storage chamber and the valve storage chamber

without ink injection into the storage chamber.

16. The ink cartridge according to claim 14, wherein
ink is injected into the valve storage chamber through a
first part of the ink flow passage system using the second
cpening so that the valve storage chamber isoclated from the

ink storage chamber.

17. The ink cartridge according to c¢laim 14, wherein
the differential pressure valve mechanism acts depending on
a differential pressure of ink between the ink supply port

and the second ink storage chamber.
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differential pressure valve nechanismis disposed between the ink storage
chanber and the ink supply port, and acts -30 depending on a pressure of
ink at the ink supply port; a first opening forned in the container for
filling the 1ink storage chanber with ink under a condition that the ink
storage chanber is comunicated with atnosphere; a second opening forned in
the container for filling the valve storage chanber with i nk under a
condition that vacuumis applied to the ink supply port. 23. The ink
cartridge according to claim?22, wherein the container, has,a second ink

st orage chamber &@mﬂ%eca}ﬂ]%é:a%?%&%@ﬁﬁglﬁ dradel THanber , W 1

comuni cat i el |QWorRASTRAGE ANt ROsed DtNeqih e g SHOE agfo® génd
the second ink storage chanber for communi cation therebetween. 24. The ink
cartri dge acystdimdatoredmithe23 nvsraiage ttanhidf aehttilg press e eoadye

mechani sm acts _depending on a differential pressu of ink between the ink

suppl y port calﬁ‘ﬁ%%ﬁe a&ig(?nfeﬁﬁ? tpoarratgeo‘flcra{_‘zﬂ%elrr.l Zéfo“i'l‘%a?%%g%a?bfﬁ%é

accordi ng t @Glcd ML cdhIRivpstteadidf anantf aks Pr@estir en Vah venlreehani sm

acts depending on a differential pressure of ink between the ink supply

port and tKéTesiEistor &gl et s ererhag nke RIRTAUJGER aeledrHitig to claim

25, mherein@téy%?élyﬁf chanber is adjacent to the ink tank chamber in a
nand o

vertical directi cated between the ink tank chanber and the ink
supply port in a direction of ink flow,

19. The ink cartridge according to claim 13, wherein
the ink is injected into the ink storage chamber using the
first opening so that air in the ink storage chamber is
discharged through a second part and the second opening to

atmosphere.

20. The ink cartridge according to claim 13, wherein
the differential pressure valve pressure valve mechanism
acts depending on a differential pressure of ink between the

ink supply port and the ink storage chamber.

21. The ink cartridge according to claim 13, wherein

the seal member seals both the first and second openings.

22, An ink cartridge for a recording apparatus,
comprising:

a container having an ink storage chamber, a
differential pressure valve storage chamber, and an ink
supply port communicating with the ink storage chamber
through the differential pressure valve storage chamber;

a differential pressure valve mechanism in the
differential pressure valve storage chamber, wherein the
differential pressure valve mechanism is disposed between

the ink storage chamber and the ink supply port, and acts
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the ink end chanber communicates with the ink tank chanber via a

communi cation fl ow passage having first and second comuni cation ports at

| ower "and upper positions in the vertical direction, the first

comuni cation port being opened to the ink tank chanber, and the second
comuni cation -31 port being opened to the ink end chanber; and the second
opening is located in the proximty of the first conmunication port to
comruni cat e gdhdihey idik ensrecharbdest virk tde fhe sinlansuspetpndocommuni cati on

ports. 27. A nethod of manufacturing an jnk cartridge ing¢luding.a container
having a first cHhH%@ﬁSQxﬁﬁﬁﬁﬂ%%Ifﬂgme@ﬁ%% %T%D%%%Egb?eﬁ g%Eo agéﬁﬁﬂbﬁﬁe

communi cat i r&%wﬁw% dhddte £ NRIDET i nRNGL@EY | DK SHRPE YoROE ha € OBRENE GRL i NG
with the second chariber, and a differenti al pressure val ve nmechani sm
arranged betsteermgdehanbsuppd ycponenanat¢hevsel ondnespn®te; the net hod

conprising the steps of:.reducin ressure_in the second-cha .1 hr ough
the ink supply portsCHiy ?%ﬁ%%?gngof% éih?ot?%ec%%E%ﬁ%eEhgﬁgegyg;%ég t he

step of redug ngr128. sdbeaget begmeér chat 2k wWhesei & tbadinjeat thgtstep
continues until the ink supply port is filled with ink. 29. The nethod of
claim27, whier@in tie aepetedngCsted, 1Nk nkPRLlY NP@Eted fromthe second
chanber to the ink supply port through the differential pressure valve
mechani sm 30. The method of claim27, wherein in the injecting

23. The ink cartridge according to claim 22, wherein

the container has a second ink storage chamber communicating
with the valve storage chamber, and a communication flow
passage interposed between the ink storage chamber and the

gsecond ink storage chamber for communication therebetween.

24, The ink cartridge according to claim 23, wherein
the differential pressure valve mechanism acts depending on
a differential pressure cof ink between the ink supply port

and the second ink storage chamber.

25. The ink cartridge according to claim 22, wherein
the differential pressure valve mechanism acts depending on
a differential pressure of ink between the ink supply port

and the ink storage chamber.

26. The ink cartridge according to claim 25, wherein:

the ink end chamber is adjacent to the ink tank chamber
in a vertical direction and located between the ink tank
chamber and the ink supply port in a direction of ink flow;

the ink end chamber communicates with the ink tank
chamber via a communication flow passage having first and
second communication ports at lower and upper positions in
the vertical direction, the first communication port being

opened to the ink tank chamber, and the second communication
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step, ink is injected into the second chanber through an opening which is
formed through an exterior wall of the container and which conmuni cates
with the second chanber. 31. The nethod of claim 30, further conprising the
step of: injecting ink into the first chanmber through a different opening
which is forned through the exterior wall -32 of the container and which
communi cates with the second chanber. 32. The nethod of claim 31, further

conpri sing: pseal batng hepopeai ngstakt enkbehdl ehakberinkaating steps are
conpl ete. 33 The met hod of claim 30, further _conprising sealln% t he
openi ng after thethfjeREPRY @P%Elﬂg igohprated 24, tWﬁepﬁ@Fh@atafo | &P/ 27,

wherein the jnjectifstehacisneeeut ed Lot ahect Iatnt eeSeeand, nghanber

is isolated om t irst c e net clarm urther
conpri si ng tdhesmsbep vbé.thajémtsngandkseuondthemﬁunStathanbport36. An i nk
cartridge for a recording apparatus, which conprises: a case having an ink
tank chanber comrunicating with an atnosphere, and an i nk end chanber

comuni cating with;the mépKko&ank RBATEEE:aRIN§OAAURLRALLREriv¥yR A

dlfferentlallncluding a container having a first chamber communicating
with atmosphere, a second chamber communicating with the
first chamber, and an ink supply port communicating with the
second chamber, and a differential pressure valve mechanism
arranged between the ink supply port and the second chamber,
the method comprising the steps of:

reducing a pressure in the second chamber through the

ink supply port; and

injecting ink into the second chamber after the step of

reducing.

28. The method of claim 27, wherein the injecting step

continues until the ink supply port ig filled with ink.

29, The method of claim 27, wherein the injecting step,
ink is injected from the second chamber to the ink supply

port through the differential pressure valve mechanism.

30. The method of claim 27, wherein in the injecting
step, ink is injected into the second chamber through an
opening which is formed through an exterior wall of the

container and which communicates with the second chamber.

31. The method of claim 30, further comprising the step
of:
injecting ink intc the first chamber through a

different opening which is formed through the exterior wall
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pressure valve, with an ink supply port; a first opening forned through an
exterior wall of the case, which comrunicates with the ink tank chanber; a
second opening fornmed through the exterior wall of the case, which

comiuni cates with the ink end chanber; and a seal nenber sealing at |east
one of the first and second openi ngs and being attached to the exterior wall
of the case. -33

of the container and which communicates with the second

chamber.

32. The method of claim 31, further comprising:
gealing the openings after both of the injecting steps

are complete.

33. The method of claim 30, further comprising:
sealing the opening after the injecting step is

complete.
34. The method of claim 27, wherein the injecting step
ig executed in a state that the second chamber is isolated

from the first chamber.

35. The method of claim 27, further comprising the step

of:

injecting ink into the first chamber.

36. An ink cartridge for a recording apparatus, which
comprises:

a case having an ink tank chamber communicating with an
atmosphere, and an ink end chamber communicating with the
ink tank chamber and communicating, via a differential
pressure valve, with an ink supply port;

a first opening formed through an exterior wall of the

case, which communicates with the ink tank chamber;

a second opening formed through the exterior wall of the
case, which communicates with the ink end chamber; and

a seal member sealing at least one of the first and
second openings and being attached to the exterior wall of

the case.
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