| 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 injection 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 nmadi¥K CARIRINGE ANDaMEITRION ENUMK et JeaTdoNaTHERBENTaNd i n addition
to text print in black ink, full-color print 1is 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 black i_nk el low ink, cyan ink, and

magent a |nk are nount eASAGROUR 5 ‘ET-?’-d toget her with the
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supply tube i s "exten
thereinto.
5 An ink jet record apparatus generally comprises a record
3

head mounted on a carriage and moving in the width direction
of record paper, and paper feed means for meving the record paper
relatively in a direction orthogonal to the move direction of
the record head.
10 Such an ink jet record apparatus prinkts 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 nagenta 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, thab conprises a lower ink storage chanber (ink tank chanber)
opened to the atnosphere side, an upper ink storage chanber (ink end
chanber) 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 on the head side by negative pressure generation neans 15 and
the di bteneghi gbepBESEUr EhE eﬁufpbs@gofaif«@réﬁsﬂpgn@de AEEEOS £ Nepeed Or
supplying ink to the record head, so that the adverse effect on ink
produced byIpresshre tkderdabpparsens) opedssahovELusttessenastants | nk can be
supplied to the record head at the optimumwater head difference. 20 In the
i nk caitridgernah operingnpanki suppdy tuike ii estiearded andobsht ucttedd by a

si ngl e opening, and thus ink cannot be injected wunder ink injection

condi t ReAgieEspeeni yed ydeexidraidroolt kbe cakriagk, chakbey wretalies i nk end
chanber. That is, the ink end chanber nust contain no atnosphere 25 and
have a®pPEPaRdi Ak ARBUATOPERTEhEXSRNERE HEREOTH Hedthk tank - 2 chanber nust
have a propgr ink anpunt. er ef ﬁ i nk needs to be .injected jnto the
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atmosphere side, an upper ink storage chamber {(ink end chamber)
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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 connecting 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 wvalve 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 recoxrd head
at the optimum water head difference.

20 In the ink cartridge, an opening portion for ink injection
is constructedby 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

the inygakien, mﬁeerﬁa{@ Brevbgded iR AmdyupRrtridge being det achabl y
connected to a head of a record apparatus, and conprising a case having an

ink tank chanbeerepepesdkddds t@beaﬁ.tzﬁwfé@rﬁmmﬁe%@taeat@ Mnideddhe head
and the cartridge are connected, and an ink end chanber comunicating with

the inkdeankicbanbet aoddieaghsg to the head, wherein the case is
formedwith a first opening communicating with the ink tank chanber and a
second openPagttowhanlgatihgivik tifs ting eicliledeadt ohthberuk 25ndigizaidre i nk
cartridge is thus configured, ink can be - 3 injected into the ink tank
chanbednt pho R e T rafespbie gk dndectiproépheeerhareciiinetdamdi tion, and
ink can be injected jnto the ink, end chamber through t he second openi ng

under fr‘dﬁ%ﬁi‘o{lhj BRIV FEL Rt 6nink H3RF SRR e huBBiress b e PHivent ed
from b%gggoméeghlpntlgk 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 to 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

15 on printing.

SUMMARY OF THE INVENTION

To the end, according to the invention, there is provi;ied
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
formedwith a first opening 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
conmruni 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

the heagdjestBgeihbg tRK €Akt tihdpechsmbérscicpnidrgwad, £ e iddersiurply 20
port for supplying ink to the head of the record apparatus can be used as

t he suahitep atnbspheraopfafiettdgn vaswdiht borc) | ol ofnk tdwn g ek ctwirber at
the ink injection tinme. On the other hand, a nethod of injecting ink into an
i nk cantpeidye iadcendi cigantivet hé riomgbnt hense cerappbecdblgeuhde anva mkom 25
cartridge bei ng detachably connected to ahead of a record apparatus - 4

and colpiesthgnaceadétheni ng an ink tank chanber opened to the atnosphere
in_a state in which the head and the cartridge are _connected_and an ink end

chanber conmifEatPHEy FUAP kafe SPRKDE RHE Ve Er onBefsddhheed d ke head,
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injECtggniﬂéoensured.
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
for supplying ink to the head.
Since the ink cartridge is thus configured, the ink supply
20 port for supplyving 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 o¢f injecting ink into an ink

cartridge according to the invention is applicable te¢ an ink

25 cartridgebeingdetachablyconnectedtoaheadof arecordapparatus



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 canbe provided an inkcartridge 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

the inlndosparlehonieRatfkhivitpath i3d tahabihbilePNopeRelr{HtEkg can be
ensured. It is desirable that vacuum suction of the ink end chanber is

conductagthclchbheugh ian ai Bkatepphywheth €hethEadinkngathéi Elgetriduietdes, it is
desirable that, in injecting ink into the ink tank chanber, the ink tank
chanberonomaridcatéamiink ehe clbnkatmmosphenécaiibg Wcidontdiengnkotsnich a
met hod, there can he provided an ink cartridge wherein ink can be injected
i nto t&aprrianklerdimerto tribeadt dshhedd reatedticoan dordini ot idhe present
di sclosure rel ates to the subject matter contained 5 in Japanese patent
appl i cAEteedNEorodnieshyngsinkinde dibaviypk fankoghapbeyopnd 1@y 1Enifil ed on
May 16, 2001) 'arid 2001-262036 _(filed oq August 30, 20011, which are
expres?Wf'FH88P§6réFe he case., In the methoa,” ink is injected 1nto
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 inkcartridge
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 inte 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 ¢f 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 inveAtiomdiag tpewswedhf aomedbodvwartdere aasl art prgvddedctinodnkFl G 5 is
a front viewto showthe internal structure of the ink cartridge according
t o t hecanbodgenyhereineinlvaan beninjrcGedeingoathednlyitenk chehdwrt he
internal structure of 25 the ink cartridge according to the enbodi nent of

t he i n¥eAeFoatmogPhere, inipstaAneAPAAGEdCBect i onal view to show a negative
pressure generation system storage chanber of the ink cartridge according

to the enbodPRENESSRYHSTIRBHIT bR 2 FREEOF HesS U ¥t R HBET §8RCAREH view to
cnBod, MnVABRIERE DEROBR PORLLERGIoD Re-aPPant HUAah foLdRtwPEnES¥onnect | on
state of  156: | N $61 114 80F aGSal 09 40,11, JBRAY| "Rl 9bokngsbBYgNt i on
(filed on August 30, 2001), which are expressly incorporated
herein by reference in their entireties.

BRIEF DESCRIPTIQON OF THE DRAWINGS

10 In the accompanying.drawings:

FIG. 1 is an exploded 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 invention;

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 i1s 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 herei nt o | NEDE POT aits regh tdrd dmpeentdeari-i ok lbegiew Wiot Bhowhe nekatawveri dge wil |
be discussed with reference to FIGS. 1 to 11. FIG 1 is an expl oded

per spepréyeureyariem tticors hywtemes vt ge afhanberi nk thetinkgerdadegei ng to the
- 7 enbodinent of the invention. FIGS. 2 (a) and 2 (b) are perspective

vi ews 86C8HGINY heo appetrhrdingnt el i Hie dartenitdgd saccording to the

enbodi ment of the jnvention. FIGS. 3 and 4 are perspective views show ng
the internalFE¢r §cture HtlaFeed Sectdrnaldyteateotrng B2t ve e résiSodi ment of

the invention as viewed fromupward and,., dowaward in a sl anting direction.
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structyre p£+t e ink cartridge according to the enbodi nent of the
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i nvention. . 7 and 8 are enlarged 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
ko 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 invention, in which FIG. 10(a) is a sectional view tao
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 method of ink
injection inteo 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 11. 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 nrent 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, in which 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 (Ekmhedimasé)2tiad daskntécohangbl@$. n(z:) phdrte (bVvihew parspapeined to one
side, and a |id body (upper case) 3 for sealing the opening of the

cont ai Méewrmia dooly the Hrepdansrdeoof shet hvki nkrtatdye dyecdrdingeteral |y
constructed to _have an ink 25 fl ow passage system and an air flow passage
syst enFpBotRo@eEreR bef theginpgnéiyn - Fdried i’hahled| AR IPHOIRETALGT t he
contai ner main hody 2 are an ;n% supply port 4 that can be connected to an

i nk suPpPys Sheeding te RterPees Juﬁgﬁ‘&ei’fzt*(%bflh CREETINGRATIPENEY 9), and

5 a figst ' hol 85_and d. [ 86_( bot h [
i s HoanaCor BrdtBaTE G0 BY° ot REban doatt VLorre ThoR SUPGTY Bt 4. The
| nk SUHBL%{wBQ&t id LSSYBYE; L <§PP£':‘:‘E‘i teppucth 53%:1'}?”‘% end %h%@i% I
(differential préssure regufating valve storage chanbér) described |ater,

and the;birshaopering B3 $olAnBRdenko: fAOAPHEL CaEBudtbhe B f i find ik storage
chanber (ink tank

cartridge according to the embodiment of the invention. FIGS.

7 and 8 are enlarged sectional views to show a negative pressure

io generation 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 (;) and 10 (b} are views to describe

15 an ink injection flow passage of the ink cartridge according
+totheenbodiment of theinvention, inwhich¥IG.10{a) isasectional

" 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 a2 1id body {(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 flowpassage 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-closing 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 chaater)(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 Ret &ntined menbbeslswandprérthen echntibe eyntmcinzk twelandadyt sched 9
froma cartridge holder are provided integrally on the upper sides of the
cont ai AEE AR IRboHPRRLY Rogitr duFhaboddl K9 copagcdrd 7oj andirposarb el ow one
retention menber 5 as shown .in FIG a valve_storage chanmber 8 is

2 , d
S OSBRBAPOIS BE o FRAOLS el i Zod RS b 6T G BB N T e, AT (2 and 5
b). Th i it b d 7 h i ining i ti dat
ok or B S e obpBo by AfpEe hd1 gl b8 95ad Y Sedid Akl O (BT, P
inij 2 t ial i ti. te, i ed del dth
[ re a0 SRR, SO M RHRCE) SXRLLGUIO UYL B 200 L e D en R L0

; nter g@hﬁ?@ﬁﬁ?%@ 4.t Orh B8 DAl AGeph PE S LiPRaTkdEs (dMRInALAL) as shown
with an ink end chamber (differential pressure regulating valve
storage chambex} 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 menmber 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
" 1s inserted and removed is disposed 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}.

28 Retention members 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 9) 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 making possible a determ nation by the valve operation rod 70
(the i diamn f4 cxetitonidqusede IFBr @fr ca poavtldiedgenthgdéd y7on( shewapparFl G 9)
before the ink supply needle 72 (shown_in FIG 9) on the record apparatus

i s mudesidecefmiihecGPBLAMBAL 282 1 hqdik Zsuphl Gl porit Loaysf dA€ hﬁaédfrospheri c
open val ve described - 10 later is ,opene%. A through hole 60 as_an

at nospherit HERAFEET RS 1% IGERdd Cnafgmerssad 2By SFRENopBNF R afd cl osi ng
operat i of_ at mgspheric__open_val ve 601 j,s nmade in.a chanber wall 8a of
t he val \P 'stadeV Xﬁaﬁfi@Fage(ﬁ?m%ﬁe&?iJ& ﬁoéﬁ%&l%’o*fg? Bthﬁown in

FI S.__.The .operat | 66,1 l.ac n gn peniyn jde of the through
holc% G&Etfr?g:%cﬁle n%%r?%sr}pﬁagﬁsc Sglﬁzqﬁlpvla \%CeiG%Olai 33& gggdgoab?he ot her openi ng

side of the hrough, hohg.68-7 J{g?%ﬁ%@%m@ g«gamﬁ@@ngpg&gﬁ% part 66b

for pressing a pressurization m 10 (el astically defofma 61, and
is pl acgPeeheelnAfg nkANEWP\WXathplleaNtb Dgr di yRE! kA dhReppatl of the

val ve operation rod 70 and is fixed to the container main body 2 through a
rotati amk 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. 9) on the record apparatus matching with the
ink cartridge 1 advance and retreat in the internal space. An
15 operation arm €6 of-an identification block 87, which 1s 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

_lo-



supporting point 66a. The pressurization film6l is attached to the chanber
wall 15 8a so as to block the through hold 60, and the whole of the
pressurization film6l is forned of an el astic 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

t he 25 lepe ng peenggr.al nmargin 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 projecti ol BHrosgh heéet@datan abgusphenge chanueliasticonieiizeop&2ed n nove
(guiding) . On the other hand, the elastic nmenber 62 is fixed at a | ower
end parndonlosefesheatpriing apgdi alddUys 2pemasigh af propttesphes8e In FIG
1, nuneral 86 _denotes an identification |abel put on an_upper face part of
the coﬁmnnéndlrf&. ﬁ%oﬁe@r@d@owe%;fe*rmahﬁ} tdé t?.e of e B2LvBuREPHEIBI denot es
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PasSadfeole 60, and the atmospheric open valve 601 is placed on the
other copening 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 hele 60, ‘and the whole of the
pressurization film 61 is formed of an elastic seal member of
‘rubber, etc, Theinternal space formedbetween the pressurization
film 61 and the opening peripheral margin of the through: hole
60 is opened to a through hole &7 communicating with the first
20  ink storage chamber (ink tank chamber) 11 (both are shown in
FIG. 5).
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. | 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 i nteemtadr 62 1% fopacel @towindeppile ehidr phrinkishoeagbrohahbeeldl opened
to the atnosphere in the connection state to the record head 112. Two

i nt er nedilatin bl Q0@ P IZ3EL idinf fodr dist ingeksieghforposptilahingetdésposed in
the first ink storage chanber ii. One 5 internediate wall 300 is placed
with a Pragetiermimied SFadmForcormdgddisyde somfake paErer diande e st ink

st orage chanber %ﬁ. gbe other interpediate wall 301 is _opposed to the

bot t om ettt OFEFRETT £ 45 Faked Rt g ¥Ramiet PRI taRf9 Sh5 GeRE26RSEhe i nk
supply port .side.of .the internediate wall 300. The internediate 10 wall 301
par iti"gaffg‘ tbn‘:’ecgﬁc izr stth’ﬁorﬂghstao?éraéec?&fé%ersgll into two space parts l1lla and

oo, FOSRL 3 Bohobegh ol Senacthaal gl hend dgue) Tne
axi s agd he 8¥her Hacd RerfH HE1LIPRRAINRA i8Rr 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 90 denotes a film
10 for sealing the first opening 85 and the second opening 86.
Numeral 21 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
system in the containermainbody 2will bediscussedwithreference
15 to FIGS. 1 to 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 B3 to the rear of the container main body
2 through an outer 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

z25 FIG. 9), as shown in FIGS. 3 to 5. The lower area of the internal

...12_



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 chasbete IBroThees obpeint test ornk | 9w pRos afeemt®hdd coamed ¢at itbe ports
18a and 18b at | ower and upper positions. The conmunication flow passage |8
i s forneEp§PRaeFRcER sthar eouBRCtsMHowi- 31 MG therespatedees theé -rear of the
container maijn body 2 and extendjng 5 in the up, and down direction and an
air shield fT7n YobeEredishe v ly U%%}S’Li aﬁf}fseéﬁq%d‘nt B&185&ni ng of the

18c. A ition wall 19 havi | d
Communi Ba 5O (74 SRR S0 TOD E bt AT 73 CRFER CRBFREi B oP™he 1 st
i nk ' ' i catiqn 10 fl
pasSage ARe T ERE R kA kot Tt par =8 T 4 PR AR RS Lo o
the | OWE;E-;Iﬁ‘rcﬁ‘Feaing Suldraek. %th sé £rafe Ramehi Llrord§€ Hdiefe LQAMUNI Cation

port 19b is p at ‘a position opened to the upper area in the first ink

storage th@maled int@imdin sadleh@aihandl theopPbse i vk oo ahaaher 17 is

formed 15 with a differential pressure regul ating val ve storage chanber
of the first 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 two
space parts 1lla and 11b placed side by side in the ink injection
direction (up and down). fhe infermediate wall 301 is formed
with a through part 30la having the same axis as the axis of
the first opening 85.

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 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 fertical wall 15 having a communication port 1%a. 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 tc the second ink storage

- 13 -



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

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

partiti ehamder 19, Fhe comhorhedtoen £ lowipassage 18 past¢ammmiedtti®@y havi ng
a conmuni cation port 27a hetween the partition wall 24 and the frane 14. A
comuni /SN %ﬁaé@ﬁgleab 2B lovierLai e APPSY B $H IHS cofherfemtyicaoran 27a and

extended 5in the u d down direction |s§grow ded be{ween t he lgartltlon
wal | 27 tdRY Pﬁésfiﬂﬁ 1ﬁs OF’H?‘SUBM Aof &% c%lfﬁm]i%‘ét W‘Wt‘ﬁ“ e filter
chanber 4 thro % cormun tian gort 24a an are pI aced in
o ipef e het 4, s-oﬁ%ﬁ. s, nBekhe® Bl bo e bRt e nelig 56 &

formed by Ehgaﬁ% a{ﬂﬁ hﬁ.—%g@gbﬂr %n&"aéu{ )a 130 sﬁ%tlfiln!c’?g@ ngﬁﬁé‘? PAf{1 LI oN

wal I” 27. "The ar orme artl 1 on wa 0 and a

partitien)wabi ﬁ%&%@ma geﬂ&g@he Been%gao%ﬂes ret:emegaiie%@t one end

part of the container ‘main body 2" (portion 15 comunicating with the through
hol e 29) napdrehgl bRVWwal 1 aDs ORPEEhE Ctwe NMbviar tar{d AUPHaN CamIIGatIidg W th

the filter chanber 34).

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

10 flowpassage 18. OpecommunicationportlSaisplacedataposition
opened to the lower area in the first ink storage chamber 11.
The other communication port 1%b is placed at a position opened
to the upper area in the first ink storage chamber 11.

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

15 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 inteo the differential pressure regulating valve
storage chamber 33 from the filter chamber 34.

Thepartitionwall 24 is formed at a lowerpartwithapartition

25 wall 26 having a communication port 26a between the partition

- 14 -



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
mai 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 fferephlal2proes F::@&lﬂﬂi@ﬁ.bﬁgwél@lvﬁo,s'[a&fcﬁg% ¢hafrBaron33. silde Ww3agi ti on
accuracy of the helical conpression spring 50 to the nenbrane valve 52 is
an i npostpantt et bereta flor 7t hevbndi 4 feomentriiala fioes pore 2egubatwagh iddeve to
control the differential pressure, and the convex part of the nenbrane

val ve 5parnkbiisn walbe2pl anediiy fhemdeld cah compuessabtiospprrgade w t hout
bend, gosition shift, etc., as shown in FIG 7. Nuneral 54 denotes a frane
formed ?AtegPAarpycaltingtWoth nikk cammppieatien gronthe Herdvhristendasl 52, The
filter 55 for allowng ink to pass through ,and capturin dust, etc., is

pl aced #R Ehe 4¥ 304 F e§4108s 1ShBRAVE Aok kg tween dPEhitgBY t he

i 1 or HELAIZ prohite T2gBFat fng ASRAAGD BoFane CHANGHCHaNE e od wi th
M S A N R L L ST R Y T
Urging ap area 31 is placed in an upper part of the communication passage
| 28,
10 The through hole 29 is formed by a partition wall {annular
wall) 30 continuocus 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 (portion
15 communicating with the through hele 28} and shallow at an opposite
end part {portion communicating with the filter chamber 34) .
The differential pressure regulating valve storage chamber
33 stores the membrane valve 52 as a differential pressure
regqulating 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 2byultrasonicwelding. Thehelical compressionspring

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 through hole
52c and flows into the ink supply port 4 through the flow passage fornmed by
the recess part 35. When the ink pressure in the ink supply port 4 rises to
a predeterm ned value, the nenbrane 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 1is
supplied to the ink supply port 4 while a constant negative pressure is

mai ntai ned. [Air flow passage systen] As shown in FIG 6, the container main
body 2 memedmedralve0p2tdied reasn Bgo A teeandeasa gt egve s3fr fray biraickieng f 1 ow
passage resistance, and a w de concave groove 37 (hatched portion) opened

t o t he Z3Imapties elifdrdehulbharres Teressgpaat 133 vedpacet@aade chiabiemg an

al nost rectangul ar shape in a plane view leading to the first ink storage
chanber31l (BrowesitiPnGackpracyhelr besbeldcparcoggresaiannspaifigane 39 and
ribs 40, onto which an air perneable film84 is stretched and fixed to

t her ebyv@ ofkn e ArerRBpEs iR 1Wemd | idn icrabent AlenestighomoltBedl is made

in the bottom part (wall gart of the recess part 38 and is nmade to
conﬁunl%%E%FI%W¥hP%HI%F6HE regudpEang yadom treerpyr e hehp sifitersrtdal 42

(shown 15 in FIG f the secaond i rage. chanber he ar,ea 43 has
a t hr ouyh %?%eﬂﬁ%ﬁ)ﬁda?% HHEEt & colrn&%“é}ﬁ é’g’\ﬂbtrﬁnlehé’a&t"ﬁo SPhEFFES open
chaber B SARULLD, BhSn i Y RUclh 2 SUUUBLERAL O SURRIRe ! e b
position shift, etc., as shown in FIG. 7.
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, etec., is placed in the filter chamber 34, as shown in FIG.
7. The opening of the filter chamber 34 is seazled with the inner
film 56 and the opening of the differential pressure regulating
15 valve storage chamber 33 is sealed with the outer 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 hele 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 30, shutting

25 off the flow of ink. Such operation 1s 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 filmlair 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 7 0
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
peripheral margin of the through hole 60, and the first ink storage
chanber, 11 shown in FIG 5 1is opened to the recess part 38 (atnosphere)
shown | ASFPEPPEIsd tT°FP o*Eth ite SRFIYGROKS dsWBilesd, ConRit 4t negatgtove 45,

t he through hol e e.area 43, the through hole 41, etc. The valve body
201 in PRE FHEesﬁpr9lﬁ ?fnﬁ fs opened by insertion of the ink supply
needl es 72 vaIv the ink supply port 4 is opened 10 and
ink is consuﬁ%ﬁ ?ﬁe g% %ggﬁéﬂhz the pressure of the 1ink supply port

4 falls bel ows asﬁ&kﬁuﬁﬁt ?ﬁ'cvakuethgheéntéﬂ‘?cr %%ﬂ%’@ VEs S ik d he

differential pressure regulating valve stora 33 shown 1n FIG 7

is gpengd €ht EEﬁr%fﬁﬁuﬁ%eQﬁdéPegt@&réU:D@'foﬁ%élélﬂ@ SEfovR e S e
stipul ated value, the 15 nenbrane valve 52 is closed), ink in the

di fferepbisabtBhEES IR ahbiGill abhagvea) Mo ws arages chaudpb r83ohh weridd 0 the
record head 112 through the ink supply port 4. Further, as consunption of
i nk in thethecattlohphdréa]2apdofeetser ankecess hendfi r3t Isﬁecﬁ(pa&ge chanber
11 flows into the second
having an almost rectanguiar 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 commul-{icate
with an elongated area 43 defined by the partition wall 42 (shown
15 " in FIG. B) ‘of the second ink storage chamber 16. The area 43
- has athroughhole 44 and ismade to communicatewith the atmospheric
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. 9, the

valveoperationrod70of thecartridgeholder 71 abuts the operation

25 arm 66 shown in rFIG. 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, fohky&Lhetdnkhé| oabve badyigskde hi Adcomkisgéyagéhehaabee BEdYhr ough
the communi cation port 15a in the |ower part of the vertical wall 15,
passes Fhridughprenatesniinm shei erepbrd PREAPHETERPEY D Lifobhe Vdizlouz® from t he
third i nk_stgorage chanber 17, poves up on the 10 conmmuni cation pas%gge 28,

and f1 oR1EnbB. t Aedubperipast BRKtHePTd9¢ tAraTdnber SIPWY g EHE -

i ti 28 th h th 31 dth uni fi t
2dn AfLSrOPAIES FReCPAKTETETHAPTIT 13} CHANGECHR bl 1 GaGh “the filter
55. .sho in_Fl 7,. flo i t differentjal .pressure r latin
val \?e S%Féaggcﬁg%g?r%%%r%ﬁgﬂe hr%éfgharhdgldebg fg‘ae, qfrutfﬁ ee:q%paggés tlhrgugh
the throygh,ha! §.5ecs 8f %xgé DESbr ahe wal V&:%ﬁ%ﬁgﬂg@gﬁq fdQm tF‘F eval ve seat

part 25b and"then noves wn .in the recess part wn in 6 and
flows i640vEhgodpk o BURPIheP AN 4upQyTPErtNK i$ ddiisesupplirdritiem t he ink

cartridge 1 to the
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
menbrane 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 recordheadllZ 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 liquid level in the first ink storage

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

chanber1ddedsrbbchés | €fd Sdmieh Neht Qdh tdherotiver, hamnd frch the imkseartridge 1
is drawn out from the placenment position in the cartridge holder 71, the

oper at i ok 30oAsge 66himbet ast | papdned esi antrd hecape ret thy oyt ahger
supported by the operation rod 70, and the valve body 65 is elastically
rest or ethaccogh diaigd 7 bt odla rigkt heppbhydught ilved je £60wssinthdthe caoowd cati on
bet ween the recess part 38 and the first ink storage chanmber 11 is shut

of f. 15imexslochaget Goemledr ik ¥4 e grommirng aaid cinnl€ 1oar mw@@el 18accor di ng
to the enbodinment wil|l be discussed with reference to FIGS. 5, 10, and 11.
FI G° 11t13§65h§€ﬁ€1¥§‘t¥*%rdr§wnﬁ§ b%blaé%éﬂrﬁéwf%upﬁky BrpeRy?eh IeEced i nt o

e ISR ASIR, ARERLS A0S Orf P 200 TR (20 They ok | ot ion et o
the 'nktﬁgncoﬁﬂ@hlcatlon port 15a in the lower part of the vertical
wall 15, passes through the communicationport 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 wvalve seat part 25b and then moves down
in the recess part 35 shown in FIG. 6 and flows into 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 needle 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 11, etc.,), and a

nozzl e ,¢0Qa Ea&tegagerﬂé1%@@9%&&&1@1:&@%9?%ff:'ﬁ% 981 R ;?pje'}att'l%ni nk 10

A"
end chanber. The nozzl e 100a is connected to the ink supp port 4, the

nozzl e 298b7p0 thefdficile ORRIUNIG Bize ¥ thid@plezakea &98¢=tenthriggcond
openi ng 86. The nozzle 100b is preferably inserted into and placed at a

deeper @oOsitikotarnridiee chstyl doged tdan bdhepddireaitgin .parh 8Aie stdtef the
intermediate wall 301 shown in FIGS. 3 to 5 and 11. Thus, the nozzle 100b is
i nsert ethé ol endpEasddedn fcdugh ddes figsarraigenahgt’d areratten mrough part
301la so that the ink injection_ .position is |ocated deeper than the through
par & 3066 gidther gagpthvntiehe oralys bodly fhelcarintadapd hhdibyrlhilses ink is
injected,, 20 i nk bubbl es can be prevented fromoccurring. That is, in the
begi nni hgl¥e FhPesti HECYRRIIR e YRRt L ERT ffr dritse 39t Woeiveite 11 HRS nj ect i on

port Offipgtnfﬁflgtégggeaggaéﬁﬁéiff éé L%(§4<?g¥t standing.
Cn the other hand, if the ink cartridge 1 is drawn out from
the placement positicon in the cartridge holder 71, the operation

10 arm 66 is elastically restored because it is no lenger 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 1l
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 according to
the embodiment.

20 The ink injection method intc the ink cartridge in the
embodiment is characterized by the fact that the ink tank chamber
1i 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 =z
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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 nove to the top of the
ink cartridge 1. Consequently, ink with no bubbles can be supplied through

t he confiigt€ath orh bdt thel GEMOFPhEYS FENBRBSCBhRtALRat #0R thownk@nshssage 18
and finally can be supplied to the ink supply port 4. Wien ink is supplied
t hr oughShRBREY §?noB%n+9hbl%‘§ whth nenk  $& tfréﬁﬂ'{ R SSPRL LS G 1ddt ed by t he
arrOM/(Eglid.line) in FIG 10, the atnosphere in the ink tank chanber 11 is
escaped-18'thfough the atnospheric comunication port 86a as indicated by

e arron (GRS 11gg), R ELE 1106 cHIR SBtllod 3 gmds BRGRABhE pip suppl

ink fromthe nozzl'e e’in commini‘cat es

w8 theal goapbel | aropahy alise Alby iAUGR e .cbgw@%shggeogzaebut the

at mospheri ¢ open valve 601 is the ink cartri dge not placed
in the Q@bﬁrtggeiﬁﬁ)é@'@{n%link-rﬂ%@- the alioshierdiG.fumuni caf inp-Aert 86a is

provi ded for escaping the atnosphere (air) in the ink tank chanber 11 when
ink is 10pedEAdinjecting ink into the ink end chamber {second ink storage
chamber 16, third ink storage chamber 17, etec.,}, and a nozzle
100a for performing vacuum suction to discharge air in the ink
10 end chamber. The nozzle 100a is connected to the ink supply
port 4, the nozzle 100b to the first opening 85, and the nozzle
100¢ 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 througﬁ part 301la 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 port 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 Bekk #oSbeeulrs sd@n@VhubBkes ANebt RR .| edvip 10 ihitanig &ippl y
port 4.. Air needs to be prevented frombeing mxed into the ink end

chanber octhttswhgAcimimn Sict st ticsi,cantuehed rinbaough whkindezlwreddidas fromt he
ink supply port 4 side at the sane tine as ink is supplied. through the
nozzl e tBécbubblEarthem, ribhéngoanunicktboinbbes tdd 8ot socpeuvilgetvean t he
proximty of the ink injection port 86b of the second opening 86, so that

i nk suppheedntkrnedhathewad2zPel180d theffirsd epeniigh 8% he communi cation
port 18a, the communi cation flow passage 18, the second ink storage chanber
16, Jand the EhHFd ihkhstigtlagartoiegsanper Qurngs upside demd Jagplagstt 4 as
ink mxed with no ai at mogphere) . .Next, the ink injection operation in
the enbad HERISYRTS STREDAHE Akbed WALROF ol BY e d WG HPE, 1h% BPBIRS nk

cartrid%gVE %gethgktggrg%iggg %ngeLQEErlQSeifF supply port 4 is sealed with

Consequently, ink with no bubbles can be supplied through
the communication ports 1%z and 18b 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 tank 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 chambexr
.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 copened 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 sealed) with the film90 is provided. As shown in FIG
11, after the nozzles 100a to 100c of the ink injection machine 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 injected into the first ink storage 10 chanber 11 whil e atnosphere in
the firstPPhk ERoragecrParmrning 18§ sl 3 stHah et by e He 1y #0s pfdeirc
conmmuni ¢ati on port 86 shown in FIG 10). Wen the first ink storage
Chanber LTE 78 Brqce i bRePREY The AIRRSERIST CORBUDOFAREOBIFRRE S ot i nk

.11, . 15 _ink_injecti h he .i.nk | e .10Pb |
Cerm naPBd CREKE’ infSckoin  ROEEL HED, SR e e Y S <Ak im Suct i on
d L100% is. t i I 41N thi
Choe To prolERE ak; LBIECEEOE! S0 MPUOE N W AURR oififldartiondl L0t S

|k sshoybdbe 1 BhECked | BEOat Byt Bka eREENATRSErRL. 1, aheut 1300% of the

vol ume thereof. Excessively injected i may be di scharged through the ink
supply port 4neAfit erel-oKilal 65téOBuHST NEyl Ter 1107 2} 8Sv el 008, 1 s1 Q0 cednd 100c
is ended, the first opening 85, the second opening 86, and the ink supply
port 4 Beewbennehecahkyisgateson Thert nkeédh npEciiOnsedndpgiatiron §6 now
‘conpl et e.

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, vacuumsuction is conducted through the nozzle
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 18z is provided in the-
proximity of the ink injection port 86b of the second cpening
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 86
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_ 24 Thus, in the enbodinent, ink injection can be executed under the ink
injection 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 limted to it and 'the percentage can
be changed appropriately in response to injected 10 ink anobunt. As seen in
t he description nmade above, according to the ink cartridge and the ink

i nj ecti @he NBEADEH t e @idtie 4060 @aN@d)t @ithethavenihm o idlprean dee . snoot hly
supplied fromthe ink tank chanber to the ink end chanber, and stability on
printing can AdSskadwap tre Erurield. afi%erCliMdVRoztleA mdhodoofl 0brj e€ti ng i nk
into an ink cartridge for an ink jet recording apparatus having a recordi ng
head, theenmethothtonprésimychine stEhsand coradtdichd o Hdd i ke anppilgge
conprising: a case including: an ink chanber; an ink supply port; a first
openi ngPC &k rAngele t Bt i ppenind TommAnl ddig oreanch apgeingk 8éhdidbér; and a
menhrane val ve, di sposed between the, ink supplﬁsgort and the ink chanmber for

sel 8ct i YRI§ChIGR IGHY: 0P 1 BT +HmMRIRE G5tk *kanbBE FHrEhel 1 IRTOERT%y port

dependlggagﬂeggll through the first opening 85 and ink is injected into

the ink end chamber {second ink storage chamber 16, third ink
storage chamber 17, etc.,) through the first ink injection port
B6éb. At this time, ink is injected into the first ink storage
10 - chamber 1l 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 nczzle 100b is terminated. Ink
is injected into the ink end chamber while vacuum suction (vacuum
degree 100%) is conducted through the ink supply port 4. In
this case, to prevent remaining bubbles and air mixture, it is
desirable that ink should be injected into the ink end chamber
20. toc 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.
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differential pressure between the ink supply port and the ink chanber;
injecting the ink into the ink chanber through the first opening while

di scharging air through the ink supply port to open the nmenbrane val ve. 2.
The nethod according to claim1, wherein the ink supply port has a second
opening to which an ink supply needl e of the recording head is inserted,
and the air is discharged through the second opening of the ink supply
port. 3. The method according to claiml, wherein the case further includes
a first conmmunication passage communicating the nenbrane valve with the ink
chanber and a second conmuni cati on passage comuni cating the nmenbrane val ve
with the i nksupphytipoenbodidenherimininhhecdibfietanbeadxepriassunders a
differential pressure between the first and second communi cati on passages.
4. Thethetind ladesrtdiong covdékapbneslrespethive bomadwimy foaedhiengnkhe fir st
opening after the injecting is conplete. 5 The nmethod according to claim4,
wher ei FARkecHamatT gchi e Il anceFhapbersesbi e bbblesscamhbenet hod
according to claimb5, wherein the sealing nmenber is a film 7. The nethod
accor RFRVEERd of 17T, Leiid dikathd ndics dRdr §URE 1LRE GGesheohaatt FRga vacuum
sugking., 8. A ng%hod f gggtin ink.into an_ink cartridge for an ink jet

r edor Yppat ’us‘E’“Thcg\ﬁ‘?‘?gJ L5 B8 &G tHESd C3Ph e nEi3d “Bonpr i si ng t he
steps of. pravidin N car{ridge i §i.hg:. .- case.ibnel udi ng: an

i nk chanberfﬁlgﬁﬁi%Egggﬁgggtbo?%% gg??ﬁ%ﬂgg%zﬁﬁgﬁFH§$¥§ﬁ%§H%§%lgggin fluid
COMMUNLLALLON i th thes | ik Ghanherst Aadea HBIRLENG 1Vakvec¢digpeggd bet ween

the ink supply port and the ink chamber for selectively blocking ink flow
from tihes igdert harserided,t Bati BkesuPeNt DO ti depandiing t&d o dicf hagenti al

pressure between the ink supply port and the ink chanber;
the percentage canbe changed appropriately in response 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

i5 also be ensured.
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injecting the ink into the ink chanber through the first opening; and

di scharging air through the ink supply port to open the nenbrane valve. 9.
The net hod according to claim@8, wherein the ink supply port has a second
opening to which an ink supply needle of the recording head is inserted,

and the air is discharged through the second opening of the ink supply
port. 10CLAMESnet hod according to claim8, wherein the case further includes
a first conmunication passage comunicating the nenbrane valve with the ink
chanber and a second conmuni cation passage comuni cating the menbrane val ve
with the ink $upprethodef niechpg inkiup ap Wktqﬂﬁr“éﬁeff?reﬁ“éﬂlfleérec‘” ngLgparguy havigs a

di fferent,écg,ldmgrh@@s%%ek}%ﬁ\e@ﬁpnst"@qhg i¥mbrand second comnmuni cation passages.
11. The neth accordlng to claim8, further conprising: sealing the first
F

openi ng af t er PriEingiheia ﬁ@”ﬁ%“@ﬁﬁﬁméte 12. The nethod according to claim
11, wherein the fitsSheigfgni ng i s sealed by a sealing menmber. 13. The nethod
accordlng to claim12, wherein the sealing nenber is a film 14. The net hod
according to clai rPLDK ch#hesi n t he di schargi ng i ncl udes conducting a vacuum
sucking. 15. A net hogkQfipdiypeeting ink into an ink cartridge for an inkjet
recording apparatus having a recording head, the nmethod conprising the
steps of: providi ngfsherqnme @enesd tagendBidiomsiu &ﬁtlf’l’a‘”@h@élﬂk%?@l@ﬁ’ﬁ@d an ink

tank chanber; an hmlfenﬁmec\fmb@igpos&nbet@&nstupnh(ysuplswtportdahém%sr%ﬁl cﬂeﬁnb”ér gt t om
wal | of the case, for supplying ink to the -27 recordi he

communi cation fl selﬁptaﬁb’sta@%ﬂwgl neh ow fre@ﬁhf'e@k Ehpghbente thark ﬁ@nw Mad%@}d'r@@ntahe

| nk end _chamberqirgaBtiaauiia viebs B ik Q0BT Ak M REHanflbzposed proxi mte a
ottomo elin
injecting the ink into the ink chamber through the first opening while discharging air through

the ink supply port to open the membrane valve.

2. The method according to claim 1, wherein the ink supply port has a second opening to
which an ink supply needle of the recording head is inserted, and the air is discharged through the
second opening of the ink supply port.

3. The method according to claim I, wherein the case further includes a first communication
passage communicating the membrane valve with the ink chamber and a second communication
passage communicating the membrane valve with the ink supply port, and wherein the differential

pressure is a differential pressure between the first and second communication passages.

4. The method according to claim 1, further comprising:

sealing the first opening after the injecting is complete.
5. The method according to claim 4, wherein the first opening is sealed by a sealing member.
6. The method according to claim 5, wherein the sealing member is a film.

7. The method according to claim 5, wherein the discharging includes conducting a vacuum

sucking.
8. A method of injecting ink into an ink cartridge for an ink jet recording apparatus having a
recording head, the method comprising the steps of:

providing the ink cartridge comprising:
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chanber and a second conmuni cation port di sposed proxi mate a bottom of the
ink end chanber; a first opening forned through the bottomwall of the
case, and opened at the bottom of the ink tank chanber; a second openi ng
formed through the bottomwall of the case, opened at the bottomof the ink
tank chanber, and facing the first communication port; an ink fl ow passage
fluidly connecti mgest heludmig: end chanber to the ink supply port; an air

comuni cation passage fqL,Ed i d communication with the ink tank chanber and
the ambi ent atnosphere; a di fferential pressure valve having a nmenbrane
menber, which is dlagpld@eldplvmltthe case and di sposed within the ink flow

passage; and an air, fﬁ&%gkmﬁ%%ér%g%%?g‘ﬁ?ﬂgh§&9ﬁ§ﬂc&tlﬂﬁmﬁt N ot rdén%posed

within the air conmuni Injectin eiln
chanber and the i nk membrefeavdles; dispeshd befaveen thk mlﬂfl@om font andt the lltkhfélamhk fpank

chamber is exec“Eeﬁ’e‘%thélf‘b%Qﬁ?gjnfc%w%‘ﬁ{‘fhgﬂak%ﬂ% er o JRE hﬁﬁlﬂ};ﬁﬁ% eﬁ‘d‘m on a

injection conditio _ ection into t xecut ed
via the second ogiékicngp! predwre lamerenkhelmi} wpiw@nrt ambthdlmcmnlztr,f fer ent f romthe

predet erm ned ;) Q&?lng%‘?&ﬁ fnﬁﬂh@ﬁ%ﬂ%&ﬁb% throjug]ix(t Tt Hﬁe% dyfs claimed in claim

15, wherein t he Injection into er is executed, while
vacuun1suck|ngh$h@@nmmrému%bH&nﬂe&mﬂ!?pﬂﬁhﬂmmﬁwh@d$ameGﬂa¢ned in claim 16,
wherein the vacuum suction of the ink end chanber is conducted through the
i nk supply port of the ink cartridge. 18. The nethod as clained in claim16
or 17, wherei . fThe rgitbflerendingle grigsdurleramheank suppbpemtbisinysecéral apaciogitm
suction | a i j I
5 0 18, irierel R Syl pepRER o tolibtind W BB En OB AL alchafiBY o o 8
whi | e di sscctfvadgpermglgavtfﬂws@m;)plylpnrtthe i nk tank chanber. 20. The nethod as
clainmed in claim115, wherein the first opening and the second opening are
seal ed by a sealing nenber.

10. The method according to claim 8, wherein the case further includes a first communication

passage communicating the membrane valve with the ink chamber and a second communication
passage communicating the membrane valve with the ink supply port, and wherein the differential

pressure is a differential pressure between the first and second communication passages.

11. The method according to claim 8, further comprising;

sealing the first opening after the injecting ts complete.

12. The method according to claim 11, wherein the first opening is sealed by a sealing

member.
13. The method according to claim 12, wherein the sealing member is a film.

14. The method according to claim 12, wherein the discharging includes conducting a vacuum

sucking.

15. A method of injecting ink into an ink cartridge for an ink jet recording apparatus having a
recording head, the method comprising the steps of:
providing the ink cartridge comprising:
a case including:
an ink tank chamber;
an ink end chamber;

an ink supply port, disposed on a bottom wall of the case, for supplying ink to the

27



21. The nethod as clainmed in claim 20, wherein the first opening and the
second opening are -28 sealed by a sealing nenber after the ink injection
into the ink tank chanber and the ink injection into the ink end chanber
are conpleted. 22. A nmethod of injecting ink into an ink cartridge for an

i nkj et recording apparatus having a recording head, the nethod conprising
the steps of: 1grasdinghesd; t he i nk cartridge conprising: a case including: an
ink tank chanber; AQidihiGAth ANRPRSIz. NRRTY BKnHRPhY iR UdicchihBR @SR iR Lnd
bottomwal | of the case, for suppP%?%ﬁ jnPJto?tﬂgf%répordfhg ﬁgad;_é "
communi cat i on dhewberpaiddayies ffist gppmugertien pprhdisedsed prakimaterikbatarrdhe inlotapke
ink end chanmbglmpanghahAVicBtl BorhiliitaticR PIH NGBl WoRREE AbSRAs SH 1Rr AXicARt e a
bottom of the ink tank chanber and a second conmuni cation port di sposed
proxi mate a bothe®hirof the ink end chanber; a first opening formed through
the bottomwall of 1R GR&G, rARdd HRGRE theHorb S aR At HRMaseOhndt dpEndaiK e 3Kom
chanber; a second opening formed through the bottomwal | of 'the case, opened
at the bott om @fthe iphank plembaiak chanber, and facing the first communication
port: an ink flow pasesaSolii M iBRIGPHE Rdoh\Gall SHtna, CRABPRINS RubiGe | Nk
supply port; an air connuglca I on passage for fluid communication with the

i nk tank chanbiée inkmank charebea il faging sherfosf shamanicatiogippitier ent i al pressure val ve

having a menbrane nERRefiew PR duRinPleRQBRENL ThitRE chafSrodMnlL 6, Wi thin
the ink flom1passage;.anﬁwgﬁ%%?ruc&ﬁnuﬁgcdgﬁon féﬁagﬁ%[sgosea ?ﬁgﬁﬁé case
and di sposed wi t hi mntdifecogimunicatormrnassiagsaior Bwid pemmwgeation with the ink tank chamber and

the ambient atmosphere;

a differential pressure valve having a membrane member, which is disposed in the
case and disposed within the ink flow passage; and
an air communication valve disposed in the case and disposed within the air
communication passage;
injecting ink into the ink tank chamber and the ink end chamber such that ink injection into
the ink tank chamber is executed via the first opening under a predetermined ink injection condition,
and ink injection into the ink end chamber is executed via the second opening under an ink injection

condition different from the predetermined ink injection condition.

16. The method as claimed in claim 15, wherein the ink injection into the ink end chamber is

executed, while vacuum sucking the ink end chamber.

17. The method as claimed in claim 16, wherein the vacuum suction of the ink end chamber is

conducted through the ink supply port of the ink cartridge.

18. The method as claimed in claim 16 or 17, wherein the differential pressure valve is

opened by the vacuum suction of the ink end chamber.

19. The method as claimed in any of claims 15 to 18, wherein the ink injection into the ink

tank chamber is executed, while discharging atmosphere in the ink tank chamber.

20. The method as claimed in claim 15, wherein the first opening and the second opening are

sealed by a sealing member.

21. The method as claimed in claim 20, wherein the first opening and the second opening are



reduci ng a pressure in the end chanber through the ink supply port; and
injecting ink into the ink end chanber after the step of reducing. 23. The
met hod as clainmed in claim?22, wherein the injecting step continues until
the ink supply port is filled with ink. 24. The nethod as claimed in claim
22, wherein in the injecting step, ink is injected fromthe ink end chanber
to the i rkalglippl spaligmeembiar ofteg Fhetitleiniticfidneintorthe ink tapk elpsnbeandaha/igk ig@tiomine

met hod as &kl@’eﬂ%‘ﬂ hbbr Gleo b Rfeg, Wherein in the injecting step, ink is
i njected ?nto the il;bﬁke ﬁ'b ﬁearrber t hrough the second opening. -29 26. The

method as clainmed in claim?25, further conprising the step of: injecti ng
ink into the '2QkAtm'%BJSd%P ?]Qéﬁﬁg R RS ink @%rfd'géﬁ%an?ﬁ&']ktf}gcorc%?ga PRenbBhiRd as

claimed in claim?26, nprising: sealing thé openings after both of
the inj ed?qorfbn%fteéfbéhe@@h@(ﬂ@ﬁ'ﬂ)@%‘wthe stois of The met hod as claimed in claim 25,

further comrlﬁdmngr@gﬁlk ngm;gggmﬁ%g%d opening after the Injecting step is

conpl eted. 29." The as clained1n claim?22, wherein the injecting step
is executed in aaseasaineludinat the ink end chanber is isolated fromthe ink
tank chanber. 30. The k{({g,; .claimed in claim?22, further conprising the
step of: injecting ink into the ink tank chanber. 31. A nethod of injecting
ink into an ink carmniikdyd chasberin i nk jet recording apparatus having a

recording head, t hey at g, SPGB0l o Ban O R0y ek At BE ks e

cartridge conprising: ng: an 1nk tan I nk end
chanber, an ink meppdinghgadit | di sposed on a bottomwall of the case, for

supplying ink to t Qecomhﬁﬁfeﬁﬁgn%vhﬁgsqge fluidly connecting the ink tank chamber to the ink end

chamber, and having a first communication port disposed proximate a bottom of the ink
tank chamber and a second communication port disposed proximate a bottom of the ink
end chamber;

a first opening formed through the bottom wall of the case, and opened at the bottom
of the ink tank chamber;

a second opening formed through the bottom wall of the case, opened at the bottom of
the ink tank chamber, and facing the first communication port;

an ink flow passage fluidly connecting the ink end chamber to the ink supply port;

an air communication passage for fluid communication with the ink tank chamber and
the ambient atmosphere;

a differential pressure valve having a membrane member, which is disposed in the
case and disposed within the ink flow passage; and

an air communication valve disposed in the case and disposed within the air
communication passage;

reducing a pressure in the end chamber through the ink supply port; and

injecting ink into the ink end chamber after the step of reducing.

23. The method as claimed in claim 22, wherein the injecting step continues until the ink

supply port is filled with ink.

24. The method as claimed in claim 22, wherein in the injecting step, ink is injected from the

ink end chamber to the ink supply port through the differential pressure valve.

25. The method as claimed in claim 22, wherein in the injecting step, ink is injected into the

ink end chamber through the second opening.
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a communi cation flow passage fluidly connecting the ink tank chanber to the
ink end chanber, and having a first comuni cation port disposed proxinmate a
bottom of the ink tank chanber and a second conmuni cation port di sposed
proximate a bottom of the ink end chanber; a first opening fornmed through
the bottomwall of the case, and opened at the bottomof the ink tank
chanber; a second opening forned through the bottomwall of the case, opened

at the bottomgfhd Aembdys cﬁa@fﬂéﬁd lﬁh,ﬁaﬁmﬁf ,fura{afica‘namsmgtﬁeu?cp r st conmmuni cati on
port; an ink flow p assggﬁh 5f¥%y connecting the rnk end chanber to the ink
§ B

supply port; afieging igh hasbhss herush B firyt gp@ingomuni cation with the

i nk tank chanber and the anbient atnosphere; a differential pressure valve
having a nenbrane nmenber, which is disposed in the case and disposed within
the ink flow pHs3hgEethethis claypedsin claip 26 dWSHEEXEBE val ve di sposed in t he

case and di spoggh %éweangmemth oﬁtﬁé’f}?ﬁé@!n&gfas p95‘re@@1§?1@ﬂ§. di scharging air
t hrough the ink supply port to open th ferential pressure valve; and

injecting ink into the ink end chanber. 32. The nmethod as clained in claim

31, wherein thg iR Qehbd's SRR lﬁ%m@yemumdn{pn@mg ink supply port is
filled with ink. 33. The method as clained in clarm 31, wherein in the

i nj ecting stepsealingkhq sscqndjopertingrficr Belniersing steikis epaplednber to the i nk supply
port through the differential pressure valve. 34. The nmethod as clainmed in
claim 31, wherein in the injecting step, ink is injected into the ink end
chanber t hr ougt?: Themsbedadclapediim ama@fp whprginhe nirgtingssten iienesytel in & Ftate thag4,

further cQUpKkiesd HAmbhSs 3bBRA @bm thd Ak BGk blghvenk i nto the ink tank chanber
through the first opening. 36. The method as clained in claim35, further

conpri si ng:
30. The method as claimed in claim 22, further comprising the step of:

injecting ink into the ink tank chamber.

31. A method of injecting ink into an ink cartridge for an ink jet recording apparatus having a
recording head, the method comprising the steps of:
providing the ink cartridge comprising:

a case including:

an ink tank chamber;

an ink end chamber,

an ink supply port, disposed on a bottom wall of the case, for supplying ink to the
recording head;

a communication flow passage fluidly connecting the ink tank chamber to the ink end
chamber, and having a first communication port disposed proximate a bottom of the ink tank
chamber and a second communication port disposed proximate a bottom of the ink end
chamber;

a first opening formed through the bottom wall of the case, and opened at the bottom of
the ink tank chamber;

a second opening formed through the bottom wall of the case, opened at
the bottom of the ink tank chamber, and facing the first communication port;

an ink flow passage fluidly connecting the ink end chamber to the ink supply port;

an air communication passage for fluid communication with the ink tank chamber and the
ambient atmosphere;

a differential pressure valve having a membrane member, which is disposed in the case

and disposed within the ink flow passage; and
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sealing the openings after both of the injecting steps are conpleted. 37.
The nmethod as clainmed in claim34, further conprising: sealing the second
opening after the injecting step is conpleted. 38. The method as clained in
claim 31, wherein the injecting step is executed in a state that the ink
end chanber is isolated fromthe ink tank chanber. 39. The nethod as cl ai med
in claima31, furfheir compunisiting viee ghisppsedf in thenjceset ply dispprsefl nwishin he | #k
tank chanber. AfmullR&idrehiag.as claimed in claim31, wherein the discharging

I ncl udes conducting a vacuum sucking. -31 ) )
discharging air through the ink supply port to open the differential pressure valve; and

injecting ink into the ink end chamber.

32. The method as claimed in claim 31, wherein the injecting step continues until the ink

supply port is filled with ink.

33. The method as claimed in claim 31, wherein in the injecting step, ink is injected from the

ink end chamber to the ink supply port through the differential pressure valve.

34. The method as claimed in claim 31, wherein in the injecting step, ink is injected into the

ink end chamber through the second opening.

35. The method as claimed in claim 34, further comprising the step of:

injecting ink into the ink tank chamber through the first opening.

36. The method as claimed in claim 35, further comprising:

sealing the openings after both of the injecting steps are completed.

37. The method as claimed in claim 34, further comprising:

sealing the second opening after the injecting step is completed.

38. The method as claimed in claim 31, wherein the injecting step is executed in a state that

the ink end chamber is isolated from the ink tank chamber.

39. The method as claimed in claim 31, further comprising the step of:

injecting ink into the ink tank chamber.

40. The method as claimed in claim 31, wherein the discharging includes conducting a

vacuum sucking.
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