| 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 magenkachRifRIDEE ENE"HE?HODSOETDWReﬂN@Eb@I@@rTHmNﬁgd in addition
to text print in black ink, full-color print '5 is nade possible by
changing the ink ejection percentage. Thus, ink cartridges for supplying

bl ack i nk, 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
i nk, and magenta ink arBAGHGROEGND 0DF aTBEr FNGENTEIN are noved together with
the carriage. In the recent record apparatus, the carriage has been noved -
1 at high spbéd ﬁ@Wethéan?bEEESotolﬁ%rb@k|¢@F¥¢%dQ%ciﬂti%#Rnﬁylng|1 such a

record apparatus, pressure fluctuation occurs in.internal, ink as an ink
suppl y iLE Lo & gfgflgngjeda ZRACKERPRG¥FHLUS and a method of ink injeclion

thereinto.

5 An ink jet record apparatus generally comprisés a record

R

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 orthogonal 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, 1s mounted on a carriage
and in_addition>to text print in black ink, full-color print
.15 is made possible by changing the ink ejection percentage.
Thus, ink cartridges for supplying black ink, yellow ink,
cyan dink, 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
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 fi@ﬁfiﬂ{(ﬂ 3 pd¥ @SB ectiee P 3 d St o\@li\f@:ﬂe%sqagn%ea%%%ngb)ée_HQr
supplying ink to the record head, so that the adverse effect on ink
produced by 1 essdh e flatednitdgsnrEnis, onats sabev e lue thassencdcandsi nk can be
supplied to the record head at the optimumwater head difference. 20 In the
i nk carimiidgesrral. dpéniergapoink crudpdry itmke b eettended ssrebisituetiedt by a
"single opening, and thus ink cannot be injected under ink injection

condi t i &iRe Ferspieionn aeld) desgdierad 1bor of hehe | eik nimde c maiiary amd tebdei nk end
chanmber. That is, the ink end chanber nmust contain no atnosphere 25 and
have a Prepernd mé Mo EhE hdP h&fFerehdeprk tank - 2 chamber nust
have a proper, i nk ampunt. Therefare, ink needs to be injected into the
separate chalfitts SHAYEA™ diHF érddit™ WHTdilS SHOPOBE i LRk CPPPEL SRSk i s
|njectq9 ié%é%t{h 'é%%fﬂé%‘%%%. %&‘(ink tank chamber) opened to the

atmosphere side, an upper ink storage chamber (ink end chamber)

S

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 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 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

t he inwgption i.S provided .an ink c%rtridge bei ng detachably

h y
ponnect%xf%q?ﬁaﬁgfag%ovgaar§5SPEI &Bﬁa?ﬁ?ﬁ?, and conprising a case having an
|k Lank cha apench 2l s k0% ALAPSPRES EntB A SLALE 1L whLED.Lbe head

and the cartridge are connected, and an In er connunlcafing wth

the inkdankicharker angdieadinag to the head, wherein the case is ' forned
with a first opening communicating with the ink tank chanber and a second

openi ng compytGakilag1w,t At hexi DK Bife ehadberso ZheSiRkechhechakpeartridge
is thus configured, ink can be - 3 injected into the ink tank chanber
t hrbughirt hief t&8tr Dpga i etinter iAk Mshherion Njaeaiisphegendhteobioand i nk can
be injected into the ink end chanber through the second openi ng under
vacuumedinjiddtanen regadiredofor S iThdrdf drek bbdhibes, cair hes pigedniedofrom
being mxed into .
not only the ink 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 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
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
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 heathiRigee ifi® itHe GaIK magge chemblus ceeshygurrd, fibheri Bkesupgly 20
port for supplying ink to the head of the record apparatus can be used as

t he suatndey pomodpirereondeidtigny acnditivet, i andoinkt bani bk entlecbagber at
the ink injection time. On the other hand, a nethod of injecting ink into an
i nk camtd dbe awkomtl ghambetrhehrowantthensesongpbperabl e undeanvankum?25
cartridge being detachably connected to a head of a record apparatus 4 and
conpri dMigE icase€amdiitigran i nk tank chanber opened to the atnosphere in a
state in which the head and the cartridge are_ connected and an ink end
chahber commiREEEECAG WERPLRR Gk DeaRECSVERARB et r AmPaiesumigetoiRhe head,

and is .diirected. to . an.ink injection 5 nethod f i
At

on ¢ ink into the ink
ok cnGremEhied e inateaRyten e s e r sr e} I et heb o Pk s
i nj ect %%rl ri'afao ensured.

Here, 1t 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 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 to the invention is applicable to an ink

25 cartridgebeingdetachablyconnectedtoaheadof axecord 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 such
a nmet 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 nkarenGoepaikamnoviefakBkhhsitgesh Bnd tSabichialbe@NopdBelr £Bt £RE can be
ensured. It is desirable that vacuum suctieon of the ink end chanber is
conductzmhddpheugh ian d catiephny widkch ehet heabdnkngathei dgetrifyetes, it is
desirable that, in injecting ink into the ink tank chanber, the ink tank
chanbercworenbsEd andsami iink ehd cl2Entat nusptremd catifig Withridisngnkotsukh a

met hod, there can be provided an ink cartridge wherein ink can be injected
i nto tHhEen ank lerdiperto thedeagy moxphedd fegites: foandordinieat Ldhepr esent
di sclosure relates to the subj ectmatter contained 5 in Japanese patent
app? i cRYGIPNFC230T E4 1981 %i%%BOOEP%kﬁPk:FPPKZG@fFPEQOGTg1E§§1Sn filed on

Ry 18,0 2001),..000 2003202030 (11 Led QNAUGISELP% . 200 ac I G B

the ink tank chamber under a predetermined ink injection condition,
and ink is injected into the ink end chanber 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 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 oceurring 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 invemrd@rdiasy WeveatH rromatowniarthd e a8 Y gl udidRetdromndEl G S is
a front viewto show the internal structure of the ink cartridge according
t 0 t he cartadidgenwhefretine inkveat imn;infddlied indcatheainkiteam it aadnbed he
internal structure-of 25 the ink cartridge according to the enbodi nent of

t he i nvedeiromtmospherd GnjZdtsicon camidirtgedh .secti onal view to show a negative
pressure generation system storage chanber of the ink cartridge according
to the enmbodiheemtesdnt deschoenreorlakestatissah] et nagéerseottiagmad view to
show a val ve storage 5 chanber of the ink cartridge according to the '
enbodi ABntepRIEsE Rakedtt iaRPlimagian N g F0Wml 44%8 t(disieslvathéadbnnect i on

state of. he.i nk trid accordin the e i nent . of the invention
9%, 5881 ko581 998,arE0 ding, 12,1 g, eBed] ment, oo 1S RN
(filed on August 30, 2001}, which are expressly incorporated
herein by reference in their entireties.

BRIEF DESCRIPTION OF THE DRAWINGS

10 In the accompanying_drawings:

FIG. 1 is an expldded 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
és 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 ngaRonat sngnt BRL hPYeAt s88: ideabeg dw Wd hsndines i ndgainid | dge wi | |
be discussed with reference to FIGS. 1 to 11. FIG 1 is an expl oded

per speciressurabgehenat bos hoye i dre swealagreothtiiee + ¢ tavet Lhdgeaveccddgk ng to the
7 enbodi nent of the invention. FIGS 2 (a) and 2 (b) are perspective Vviews
t o showddvedipgedoante efibtHémenk cdrthedyevextdewing to the enbodi nent of
the invention. FIGS. 3 and 4 are perspective views show ng the internal
structure of Flfe § AR wacnirdgedazeerbingl Jiew thehewbodicAest stPrage
invention as viewed fromupward and downward in a slanting direction. FIGS.
5 ghd 6Par@ex Plohke Wilewaaid 18%CeaF or W et SHOR EREOPARERRaPTsERRict ure of
the ink _cartridge according to the enbodi nent of the invention. FIGS. 7
and 8 ary“¥it%Fded 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 invention, in which FIG. 10{(a) 1is a sectional 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:

15 and

| ~FIG. 11 is a schematic drawing to describe a method of ink
injection inte 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 (lemierdicass)o® thkmMsterteicirang@lias.in (&) phank (byi=v pardpepebed to one
side, and a |id body (upper case) 3 for sealing the opening of the

cont ai ndrewsmite bbdy RheTheréatar¢eorof dfhd hak nhr¢aﬁﬁgbdgec¢rﬁ$ngeneraIIy
constructed to have an ink 25 flow passage systemand an air flow passage
syst emtfisorrbaddaented! the invanddpn.FoFREd. iH antk 4 owerPpoFPEEhivE the
contai ner main body 2 are an i_nk suppl ort 4 that can_be connected to an

i nk suﬁﬁcwb fr#é%\mrég the gpterpadoid ©195 LhBgers %ﬁ%t@rféﬁwpﬁomﬂ@gg) and
5 a fi t I 85_and, a d bot h [
fd PR pPBRasing 48 bhe seaigaafaei‘é%’”ya%’@ﬁa PPeR ShBBFY S6Rt 4. The
k I de .t te - k. end ch
23Iffgg§H¥ﬁg E%Hé%gﬁﬁg%rgguoaﬁlng @éﬁg © 5 ora enchgﬁ%gﬁ$3§%ggggbed | at er,

2Egmt32$7 (e:v{] Eﬁrxdoléle%gg &Pelr Scd iR e Heo 19&@1’1‘1%'10%%%\%'&1% okl kAL LRK st or age
cartridge according to the embodiment of the invention. FIGS.
7 and 8 are enlarged secticnal views to show a negative pressure

10 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 (g) and 10 (b) are views to describe

15 an ink injection flow passage of the ink cartridge according
‘tothe embodimentof theinvention, inwhichFIG.10(a) isasectional

" view to schematically show the internal structure of the ink
cartridge, and FIG. 10(b) is abottom 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 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 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 nade at the center of 15 the seal nmenber 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 chamssri(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 dranmmd nenbdres leowend oo rtthian odnthbe abhbshedrtmaandbddyazhed 9
froma cartridge holder are provided integrally on the upper sides of the
cont ai rigre il AnFodYPRLY etk clithafogrd b Covmehed 14 andiisposedpbgl ow one
retention nmenber 5 as shown in FIG 2 (a), and a valve storage chanmber 8 is
di sposeeBEIDWZ RE Gt KeFord hegent 1 dn(hrftherr % SHoWshdnn FiLR - Fﬁ%s apd(a) and 2

(b) The circuit board 7 has_a _stor evice retaining inf rnatlon dat a
er fi nigt 5k, CROH Rk PR Kodiedr @%’ ﬁléﬁﬁﬁPﬁd9EeBg§€d8 i BR°EHpe, ink

renalnln anDunt ?&bal Eunber expi. |rat|on dat e I|e and t he

like sO that the l&a can baenc\l/vr%tpe *10°The J?/"é\lsvledest 5&3 gﬁbg}rl €8 has an

| Nt er Al SRAEE 19PEREE 4 10 THReS RRT S4B S0P JdiReut ] Ol die ol ORnsEdEL as shown

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 sterage 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 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}.

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 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 desdni fa ozed i gee deo IHr Gfrea paatidedge nteolrddd yv7dn( shewnpparFl G 9)
before the ink supply needle 72 (shown in FIG 9) on the record apparatus

i s madesidez orfmiphiecarptaiinhr28atimécddik Zsuppl giporit bqdsst dI€ hnaatdiospheric
open val ve described - 10 later is ‘openeg%’. A through hole 60 as an

at nospherit ToiRAAE S a5 61 191 Peidd Craf§rerss d 2By SPRENopBnFAG- aAd cl osi ng

operation of an atmpspheric open valve 601 js made in_a chanber wall 6a of
t he val fstad\fgg"e"@l ﬁaﬁﬁ@?age(ﬁgﬂ’ﬁgﬁﬁe%%s é&é&oa%%los’of?? g§"&Rown in

Elalje gge%%ﬁkfeﬁﬁr@%ﬁ%e&ﬁ%ﬁsﬁ6%@xp A3 Ve Bo1 % 3o3l BBba%oibthe. ot hor E‘LSE?Egb
or pressind s oF Soelr PEaR e P 2Pk Tor PG WP RaRPERRLLAN £ ong

i's pl acgt DIQnRE NG g Pnk AN PR G3leBNEL RO A JRL ! ARty dfaeppath of the
val ve operation rod"70 and is fixed to the container” main Body 2 through a
rotati orhk 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 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 determiningwhethex 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

- 10 -



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 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
the 25 opeskngspepepbaral 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 proj ecti onAGhrouighrisel ¢ €d £0an raegudsphiend of denmel BasdtiombBoberoE2&ddn nove
(guiding). On the other hand, the elastic nenber 62 is fixed at a | ower end
part onkndtdiepmhbgi niee opSnimionaid dyl o2 inlgr opgha Bl g ojfezh izdma@Phdm d-| G 1,
nuneral 66 denotes an identification |abel put on an upper face part of the
cont ai nePeRaY il BodpP 12 isorede pondi rambert tiel blfsc k fahe miakralst®Fadenot es a
filmfor sealing the ink supply port 4 (through hol e 200a) , and numeral 90
dendt esCB2FPRR go‘%‘ﬁ"%@%ﬂh@ then f shab ety &5 SRPHhe s &déhd fopeni ng
86. Nunpral 91 denotes aﬁﬁ’)e/acu

, cuum pack for wapping the ink cartridge 1
Al eady THEIBESACRA RES GEAE B IHET AR THoRPRasedoet &5 Stehr &g HHEtai 11 ow
passagey e 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 61 is attached to the chamber wall

15 . 8a so as to block the through hele 60, -and the whole of the
pressurization f£film 61 is formed of an elastic seal member of
‘rubber, etc. The internal space formedbetweenthepressurization
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. 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 constently 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 FLG 9), as shown in FIGS. 3 to 5. The | ower area of
the i ntresmizgr 62 1 Spaced @towrdespptere ehidar phritcnkishosagbrohghbrslél opened
to the atnosphere in the connection state to the record head 112. Two

i nt er meekiatientwalvwisl G0 amb B0 idirf fedr erst iinselrgieghtforposiptilehingetliesposed in
the first ink storage chanber 11. One 5 internediate wall 300 is placed
with a pradeterfiiiar Ghacdih@fiondidisidde sOrfble parer dtandte Fhest ink
storage chanmber 11. e other interpediate wall 301 is _opposed .to the
bottomiﬁaﬁt%fﬂe{"?ﬁ@rf 53&5 ifﬁ%eglt%#@éowﬁsrﬁdﬁ%ﬂta%w Sh5 aEBE2dREhe i nk
supply port .side .of _.the internedi at I1l, 300. The internmediate 10 wall 301
par iting% nt%oecg‘fifsﬁhﬁon%ghstaorpggoéec%g‘r?%\{aralsﬂ into two space parts l1lla and

e AT bRt ke e oo o gn hunmod dpun) The
axi s aspd he 8xperofacd Mafd bE tRPRYHAA i8R r 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 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 containermainbody 2will be discussedwithreference
15 to FIGS. 1 to 10.
[Ink flow passage system]
The ink cartridge 1 is formed with an internal space by
joining the 1lid 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 to the rear of the container main bodj
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

25 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 chanmber 11 is connected to the second ink storage 13
chanmbersdfre Brewiamainiicatiioetf 1ok passage Liahdsrcommupenadi oo tperts 18a
and 18b at | ower and upper positions. The communication flow passage 19 is
f or med dfynespresEssipditte Bniresiidwm istakleGto Bheopereddt beatieli2ar of the
container main body 2 and extending 5 in the up and down direction and an
air shield fidmitgstedigtn WAL &0ChaoekiPRd éhéf§éaptngnth@1@bénlng of the
recess part 18c. A partition wall 19 having two | ower and up

comuniR&E i GPn Fé glﬁgﬁsaﬁdlﬁgﬂq%dﬁﬁﬁf& &aﬂcu AGCHREH ‘Ehﬁé“ki‘#‘sllde o@the first

i nk_storage c er rovi ded upstreamfromthe co nication 10 fl ow
pas3age- g Wﬁéig;ﬁnﬁﬁi%xﬂqj éﬁﬁcfgaWlS%pFaEESdﬁgeﬁmbgnatFBﬂClB%ened to

t he | ower n.the fiLrst st ge; cha t c ni cation
por t 191bmm mleac?ege at “a  posi ‘lir&(l}n op ed f%ﬂb Hek u"’p Oe]:rd‘i;r é’g‘ F'% fhie)mr st ink

storageﬂﬁgggQg lgF%?mEB€a9Ehﬁélfa@@& 1 ddU e LRk + %OﬁéﬂﬁoﬁhBHPﬁa 17 is

formed 15 mnth a erential pressure re l'ati ng va ve st orage 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 1la 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 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

- 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

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

partiti chameer 160, Zhd dommfwrimstiom dloWwdeasvade 14 pas tdommumiwatiic?7 havi ng
a conmuni cation port 27a between the partition wail 24 and the frane 14. A
comuni Baf & fgezrddéd P8 LeyrmanduPPAY RAUT itne -cofhe masIindFaidion 27a and

extended 5 in the up, and down direction is provided between the partition
wal | 27t4AY Bﬂéswerﬁea 1% BOIPRIUGH A RSt ishevR ¢ BlFe filter

e R I e 8 S i il
0
2180, DY 8,090 LR LoOPULAT ot L 0cRoml vt Ll gt L on

part' L 9) Wun pI0RkiAOMs! bl g Ghe E@ﬁlﬁge@f bl SeckeL ek dagp. at one

end part of the container malin body 2 portlon conmmuni c |ng with the
through i@%@reﬂ&lmdﬂﬂmlwmﬁu@ RPOTWR 28 uRRlkl ee%nlheeaegeﬁunl cating

with 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, Opecommunicationportl9aisplacedataposition
opened to the lower area in the first ink storage chamber 11.
The other communication port 19b is placed at @ pesition opened
to the upper area in the first ink storage chamber 11.

| On the other hand, the third ink storage 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 introeducing 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
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 fferepsilnlzprassdhe Fggﬁhe‘ibﬁ%é{@i VD, Stiede EHAMBEMon 33.sikhe wResI tion
accuracy of the helical conpression spring 50 to the nenbrane valve 52 is

an i npo4 tygntt el e nta ifloe 7t hev ngli £ feememiniiala tRoASHUEE 2B W tidith \tadeve toO
control the differential pressure, and the convex part of the nmenbrane
val ve SRarnieeiisn walbe2plawediloy fdmmdeld.cah compnessabhosppeagad® w t hout
bend, fosition shift, etc., as shown in FIG 7. Nuneral 54 denotes a frane
formed 4 hteopmitkyCak ik tweth hilek camugrircaBza glonthe 7eemdama tealded 52. The
filter 55 for allowng ink to pass through and capturin dust, etc., is
pl aed B & YR 130t dg’Wé‘nﬁ‘éFe%,m&sl§hB%V’r‘F\e¢llt§tweﬁn HFetiltgosr the
filter chamher 34 is sealed wjth_the inner gil 56 and the opening of the
i 1 or HRTaIZ prAREs P FagtPal Fng PLEDFAIGE BPOF e SATMBHYCEEERS "Wk od i th
t he out f'% 57. When _t ressure.n th in%i RRI rt., 4 | rs, the
menbr antgﬁ?/a# ‘gjr'egzdil% s?a‘i)a'-§r1dlzité<}‘dr T metaheva 0\5@“ ey aﬁ:&g& )bf%%' ;&31 ﬁl& t he
UrgiNg an 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 hole 29) and shallow at an opposite
end part (portion communicating with the filter chamber 34} .
The differential pressure requlating valve storage chamber
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 52c¢, 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 52Za to the container

mainbody 2 byultrasonic welding. The helical 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 nembeafedvabromkt Ardraabanwpibo &i teamdepagt dove S6riog braicddig fl ow
passage resistance, and a w de concave groove 37 (hatched portion) opened
to the athusphbeaifiudniridiepr assecesegpdeat 138 (spacetpasyy chrankiary an

al most rectangul ar shape in a plane view leading to the first ink storage
chanber 331 (Browrsht RITG a@uracthe i ddesielo Ggar coBpresatahnspaifgame 39 and
ribs 40, onto which an air perneable film84 is stretched and fixed to

t her eby5Boben BlicaNABEEAREI B2L1VRnd? | BE i &M @Wrt@ %ﬁgﬁ%l@%l i s made
in the hottom part (wall part) .of the recess part is mad

conmuni Gaf E¢XGPEh2 4R TESGHYSEF aridd a3 Hets F.%aoa‘yr?héhﬁadrltﬁ%wm% 42

hown 15 h d_j nk hanb 43 h
" hr ouBRERBPEC a4 RRaPPE HERREE oFEbhmith LA GVI TG A Ao AITES open

e 50k a1 3, Eh B L Ul 2 B0 PG " b
position shift, etec., as shown in FIG. 7.
Numeral 54 denotes a frame formed integrally with the thick
10 part 52a of the membrane wvalve 52.
The filter 55 forxr 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 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£ilm 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
52¢ 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

chamber, 11 shown in FIG 5. is opened to, the recess part 38 (atnosphere)
shown i hSFPEPH-89 ti ddtfh e ﬁuﬁpgggﬁoﬁgl %sw%?ie%,coéﬁ%t%& 99 9r6ove 45,

t he througg hgle,44ai£g§.§r§a 43, the through hole 41, etc. The valve body
201 i n PReSPRk sﬁ%ﬁ?y P Ft ﬁ is opened by insertion of the ink supply
needl es 72. -th I i, the ink supply port 4 is opened 10 and
ink is consuﬁ§é£b§l¥ﬁe¥§%%%?% %g%%é@ﬁz, the pressure of the 1ink supply port

4 falls bel ogsazgtiRuiat eicval Uerhd Nushcd 16 r TROD! aN&iyYal M& 52k d he

differential pressure regulating valve storage chanmber 33 shown in FIG 7

i s gpenefl thé therPwesEUs eme Mfdéhegt s UpP| Fo di <l g Sasvahawe e
stipul ated val ue, the 15 nenbrane valve 52 is closed), ink in the

di fferentbabtanessuwngl andgld abhogvealnoewt 87 aga ieiranbpo r 88ohi ) @penieat 0 t he
record head 112 through the ink supply port 4. Further, as consunption of
i nk in thethecatdospladrdl2apd ofeetiser 4 nkedess lrdft r3t (specst weage chanber
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 €4 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 commun_icate
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
- hasathroughhole 44 and ismade 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 cpened
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. 2, the

valve operationrod 70 of thecartridge holder 71 abuts the operation

25 arm 66 shown in FIG. 8 formoving the convex part 66b {pressurization

_17_



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 sLorage chanber 16 via the conmunication flow
passage 18 5 together with air. Since bubbles are noved up by a buoyant
force, fanhyoclhetbnkhtl oasvenbodiheiddi r ddook dihorlgge thlrarmadwelBotipr ough

t he conmuni cation port 15a in the |ower part of the vertical wall 15,
passes Ehrbugepeire tedninom daei opepory 264 poerefanpagin tifohhevididowd f rom t he
third i nk storage chanber 17, noves up on the 10 communi cati on assage 28,
and floWglenf8.t Redupber fpast bRkt HEOrage tearkinbiek @mwzrolmtﬂigﬁ

comuni ¢ati on passa ge. 28 through the  area 31 and the connunlcatlon port
24a Af%érOPﬁP§ Fﬁethﬁkr?ﬁe?ﬁeP?FFt%§ EHERERR IR Ip G tHF JUGh Qhe filter

F | th t
vaI e gggkgaghcﬁaﬁbégrggg?lgﬁ??ﬁeg? %QSL%ﬂ%‘Qg §§§S%$%§§Wﬁn4%1 o ;E?ough
the th f t f t | t
oart 255t aby0 Be2enelc AR GPEY 88T Uk (e REPIRGE B ST HBe"E ana”
flows '%%Ehﬁoh(}kzoﬁuﬁplt}hé)qrﬁk SupplyTperknk is wé-ﬁeéwlirfgierfﬁfaﬂ the ink

cartridge 1 to
of the 1nk 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 wvalue, 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 licuid 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

chanber He @t dedchd £ithes BT <. ENBootNeba oDl Efokfentniifaetr! dge 1

is drawn out from acenent positioh 1n the cartridge t he

oper at i on nid & @A f6 dh%zr%le%s'[l'lca(bb)én%@SttQV eHebeeRYSSEhELe | EhPOUERNERE
supported by the operation rod 70, and the valve body 65 is elastically

rest or ed @cAidH Rehy, 6 blackhrgibBesdd gty Rohe) 6610w it theoswbshgat i on
bet ween the recess part 38 and the first ink storage chanmber 11 is shut

of f. 15 NeMt ,slrwtehacthanbeirnk 6 njiecthenconmonibhetiok Caswrpageade Akcor di ng
to the enbodinment will be discussed with reference to FIGS. 5, 10, and 11.
FIG 31 iwestdeirewathaidrawBhgcedudsles pee moved vk biyng deivemtnBehoel, i nt o

the ink cartridge according to the enbodinent. 20 The ink injection nethod
into the AT &&ft HBGELGWF EREC i Jdhnkshi ks EhRR SR LRy By ERECYERt t hat

the ink tank chanber
%e communlcaLlon port 15a in the lower part of the vertical

wall 15, passes through the communication port 26a of the partition
wall 26 frem the third ink storage chamber 17, moves up on the
10 communication passage 28, and flows into the upper part of the
filter c¢hamber 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 52c¢ 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 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 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 chanmber 17, etc.,), and a

nozzl e 1Q0g,§ @ar&@f:fd%fe”hgﬂdé’fcﬂu”b%HEMH&etnoc S¢ &%a%é dﬁbfaﬂidrﬂk 10

end chanbér. The nozzZl’'e 100a is connected’to the Ink supply port 4,

nozzle 1088 0.t hendiésdrOpest it Sonca sk the izl alQﬁ%fteQemekiﬁaond
openi ng 86. The nozzle 100b is preferably inserted into and placed at a

deeper pes$i tih@nchftrhageatkr pgeetihaantbe phevsgbedar ind3@hds t%azek,t he
intermediate wall 301 shown in FIGS. 3 to 5 and 11. Thus, the nozzl e 100b is
i nsert edthet vadvned qgrased dhmoulfi Ot Heeki nst amperd By 8Beavpetdhel ¢hmraammgh part
30l1a so that the ink injection position is |ocated deeper than the through
part 3301&6(atthedeg thmlﬁethgrv%)]a?@ befdt Bé tamaindgdnedihor ey ahrErd nk is
injected, 20 ink bubbles can be prevented fromoccurring. That is, in the
begi nni n§aéVei Ataser ngTPHRNLLRE REFBAEAHEPR P Enele bEt et (o JthEhi] ect i on

rt of the n n nk, |
port of t estoggkes%ggggg dyingetnk lLguid level o standing.

On the other hand, if the ink cartridge 1 is drawn out 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 thrcugh hole €0, sco 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 1
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 intec the ink cartridge according 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
li 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. when 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 commstiad&t Lonwhaehsthoan BreisHivtr ¢ o aned nso ihgrieday | ondf tbw 1 grdsage 18
and finally can be supplied to the ink supply port 4. VWen ink is supplied
t hr ough Fﬁ@mhe#SFa@péﬁlﬁ@léﬁdtUlﬁhelnFnROtE%thﬁﬁnﬁémoﬁﬂh%éelFﬁW%%R%d by the
arrOM/(sog id Ilne) in FIG 10, the atnosphere in the ink tank chanber 11 is
escaped F efﬁrﬁugh the atnospheric connunlcatlon port 86a as indicated by

t he arrow (daghe n FI.G, 10 ereb e.p bl suppl y

i nk fron1the ozg f@%% A% lnjFﬁglPﬁk n%ﬁ% & %%fhgoﬁﬂﬁ%ﬂ%ates

wi th  he (3t qos rj Cc é%gib t e ut the
at m)sstpher ?cq%péﬂr%%\?al vgﬁgojlﬁl S C %g%%loégﬁw t %@Ql ar psrélggge %éno% pl aced
in the carbh ¢ge B@b@%&lﬁ% inkh4sirot RReat ARSPARK T CnERPEMN £aL4 AL, POTL 86a is

provided for escaping the atnosphere (air) in the ink t ank’ chanber 11 when
ink is injo@eteshr injecting ink into the ink end chamber (second ink storage
chamber 16, third ink storage chamber 17, etc.,), 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
100c 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 30la 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 lass 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

suppl y pcerotes4n§t deediir, 30 41 LLBK1EaNNOhoBE ddil ed EuRAt OF iR bﬁleEé'.«Pp' y
port 4.. Air needs to ‘be prevented from bei ng m xed into the ink

chanber . cBuis Wwha@Uil kS Bgt i @fle & Se € pNEhke tiad: dAde@iight o h:amozsnuepr&e@ﬁté,r om t he
ink supply port 4 side at the same time as ink is supplied through the
nozzl e 10be blbpkHwst Heom ttieicgmend daki bnbpoes d8anbs prourdedtwecthe
proximty of the ink injection port 86b of the second opening 86, so that

i nk suppliibed ifvequgidiie me2dl ¢0l0eod $hei Fizdtt hpenghy BRe conmuni cation
port 18a, the conmmuni cation flow passage 18, the second ink storage chanber
16, and the t & Bk @%ta@&amrém rlswunlpe@élptaaéien ARWB US plaeed 4 as
ink mixed with no air Qﬂ{ herg%ﬁ the ink Jnjecthn 2§erat|on in
the embodfmshe REFES T SEublld FéPEnte i 451 1G4 1 FRkaRUERL PRk

cartri dgm hce 'trr';e %rpt I’Olqu:%e ?{f %rr_&ttrl%gen%_supply port 4 is sealed with

Consequently, ink with no bubbles can be supplied through
the communication ports 1%a and 18b to the communication flow
10 passage 18 and finally can be supplied te 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 1is escaped
15 through the atmospheric communication port 86a 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 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
chanber 17, etc.,) through the first ink injection port 86b. At this tine,
ink is inj ected |nto the first ink storage 10 chanber 11 whil e atnosphere in

the firstThik: sHRR agRceAnRENINg ?% I SRR & o khen & idnePpRELrE
chanbor  aLs A dact 41 HORRREYL DPG ko BArar CRERSDI GAELOR RHEL SSer i nk

t h . th hth Kk 00
fe?%?g:téagnpﬁﬁ }EkthQSFEHOHh%ggﬁh ro eé€}crf$esVaé'ﬁﬁ1suctlon
(vacuum  deqr g 100%! SnfoBileh et f r»&v@mﬁm ctdcpkchsa Y Ak i this

case, to preven f emai ni'n es and air ure, |1 |s Sa1% t hat

|k shoubdzbecl beet g1 b abgcaegemkeh?‘p@b 204 0 40% of the

vol une t ereo Excessively Injected in arged through the ink

supply port 4rnAf herripkntDhe Séi@gbnk'ﬁé nﬂg&fa ningzlmdé)% 10, aciyd 100c
is ended, the first opening 85, the second opening 86, and the ink supply

port 4 apetheefethealihy sefbetiodheoinksélh)eftiiton satpropeipainiony i8%,Nnow
conpletefo 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.

Alr 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 18a is provided in the-
proximity of the ink injection port 86b of the second opening
86, so that ink supplied through the nozzle 100c is filled through
the communication port 18a, the communication flow passage 18,
‘the second ink storage chanber 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 anmount. As seen in the
description nade above, according to the ink cartridge and the ink

i nj ecti ogy @By o0-d NGIRIMAIAG (3Q99 SeBYedl Owl PR MW IPY iRk peRRiRRgSMOOt hly
supplied fromthe ink tank chanmber to the ink end chanber, "and stability on

printing can A& sHsm e ensur ad ,- 251GAMS ndzzAcretbod 65 LopecsEng ink
into an ink cartridge for an ink jet recording apparatus having a recording
head, t heherethodi:cpaprici npdiimestlas afe danenctdiedy tbhehienkneastuppige
conprising: a lower section ink chanber; an upper section ink chanber; an
i nk suppbyripot i, thi spiosed aperadptfomana Ithef skltendnkpeacna dge (ihar
supplying ink to the recording head; an ink suction passage fluidly

connect i Fgf edlel vwmmr ts 86bi onihkikis Hamiestedo inke thpperrsecmkostienkgehanber,

and having an upper end opening di sposed proximate a = . o
chamber 11 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
86b. 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. 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 therecof. 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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bottom of the upper section ink chanber and a | ower end openi ng di sposed
proxi mate a bottom of the |ower section ink chanber; an ink flow passage
fluidly connecting the upper section ink chanmber to the ink supply port ;
an openi ng, conmunicating with the upper section ink chanber through the

i nk suction passage; a differential pressure valve having a nenbrane nenber,
which is disposed in the ink cartridge and di sposed within the ink flow
passage, for selectively blocking ink flow fromthe upper section ink
chanber to the ink supply port depending on a differential pressure between
the ink supply port and the upper section ink chanber; and injecting ink
into the uppernsestimbhiendushaimait t REQUNY ddie APEBhKE bResUEBdandat e that
the ink supply port and the opening are directed upward, 2. The net hod

accor di ngheoiakaini dct deredmdithieor sk cspepicy vedyt ragqditbd openiing iatie for med
through a bottomwall of the ink cartridge. 3. The nethod according to claim
1, furthérnkorpendbengasdakhrgitheengenhagbatt eso tthieat rpictiey caat e 4. The
met hod according to claim1l, wherein the ink is injected into the upper
section pukvephgdbdroanbieihg honed shtei bnkisuprheadero stivh hérd wha:
proportion of the ink stored in the wupper section ink chanber to a total

vol ufe of-khéSupser: saefi shabPhklEHafPePT1RE1RT (@3 thrreRfidtedof the ink
stored in the | ower section ink chanmber to a total volume of the |ower
section ink  cRANDEF SHPOSHRe [l AEce HRRGS: bh) APRYBIGFErkh H e i nk i s
injected_int he _uppet.segt| ' r t 0 Vi unme of

t he uppepegé:%tn}tgﬁei %E’ %H%ng%r&.g@GEHl%h%Egr}g%%%dc%%%%ér%ﬁ]lg :P% éc'?%?én? 1§,H'T urther

| ncl udi ng LB e8heBeOE: LBEUC Hig ARS SHHRrt1obNEs HBRCT1RPELACR, | T Afmber

t hrough the 1nk supply port. -26

the percentage canbe changed appropriately in response to injected
10 ink amount.
As seen-in the desc¢ripticn 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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7. The nmethod according to claim®6, wherein the ink is injected while
reduci ng pressure in the upper section ink chanber through the ink supply
port. 8. The method according to claim1, further including the step of
vacuum sucking through the ink supply port. 9. The nethod according to
claiml1, wherein the ink is injected into the upper section ink chanber,
the differential pressure valve and the ink supply port in this order. 10.
The net hod according to claiml, wherein the ink is injected into the | ower
section inkcpgciveber and t he upper section ink chanmber such that an ink
injection condition of the | ower section ink chanber is different fromthat
of the uppes sectijon | t hod accordi.ng to claim10,
wherei n t hel-i fk™mEdoq § &f’fté% ’fr’rﬁf"('f)o "["h‘ékﬁﬁﬂéllgng’é@? ANt TR "!]B%%ﬁ%@ws ' &e?
reduci ng priegsdipghaagrtoqgethedeonipaiging thspteps ¢fort . 12. The nethod according to
claim 11, wher eimotitieg thaknk carttidgesom@dsingait 0 t he | ower section ink chanber
whil e comuni cating tjugwkOd&ionSACiHaRBeri Nk chanber with atnmosphere through an
at nosphere comuni catg% Q%ctn n}n:f(chgr‘n thod of injecting ink into an ink
cartridge for an inkje P 8 tus havi ng recordi ng head, the
met hod conpri si ng thea“s’c ps.%‘P d@ﬂpa‘?eﬁg"“t APOFAR \‘fa} ef ity ko oHpidesi y:  a

| ower section ink émbml"ktoaheﬁgpémgb@dtl on ink chanber; an ink supply
port, disposed on a bmtihlosactied paseize fibidlyi dokneedrid the thaer sd‘cﬁdin ink Wgphber wghd Nk to

the recording headup[ﬁpsécﬂgn M Chdrhr ARPRAGHR chlupbdl it GRARECAHBG] DRSirMNET
section ink chanbe[, ‘?he Pg}pr se%mP i chz%mr\{%ﬁ amgl E}W er enéj enm%glsgﬁgﬁg

end openi ng dlspose prOXI Sec

e
[+
and a | ower end opéWH‘@f‘?ﬂ%‘ﬁ'@g’éﬁ ed?‘éﬂ‘i{ls?fﬁ‘f’%l"écbﬁi’t"?e&m of the |ower section
i nk chanber; an ink fdnownk pawspgagd Auidl opnewtimethe iupper tshaion pplechagwbert foahe | nk
chanber to the i Nkoksupy porport ;  and

an opening, communicating with the upper section ink chamber through the
ink suction passage;

a differential pressure valve having a membrane member, which is disposed in
the ink cartridge and disposed within the ink flow passage, for selectively
blocking ink flow from the upper section ink chamber to the ink supply port
depending on a differential pressure between the ink supply port and the upper
section ink chamber; and

injecting ink into the upper section ink chamber through the opening in such a state
that the ink supply port and the opening are directed upward.

2. The method according to claim 1, wherein the ink supply port and the opening are formed
through a bottom wall of the ink cartridge.

3. The method according to claim 1, further comprising sealing the opening after the injecting
step.

4, The method according to claim 1, wherein the ink is injected into the upper section ink
chamber and the lower section ink chamber such that the proportion of the ink stored in the
upper section ink chamber to a total volume of the upper section ink chamber is larger than that
of the ink stored in the lower section ink chamber to a total volume of the lower section ink
chamber.

5. The method according to claim 4, wherein the ink is injected into the upper section ink
chamber to about the total volume of the upper section ink chamber.

6. The method according to claim 1, further including the step of reducing pressure in the
upper section ink chamber through the ink supply port.
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a differential pressure valve having a nenbrane nenber, which is disposed in
the ink cartridge and di sposed within the ink fl ow passage, for selectively
bl ocking 1ink flow fromthe upper section ink chanber to the ink supply port
depending on a differential pressure between the ink supply port and the
upper section ink chanber; and reducing pressure in the upper section ink
chanber through the ink supply port; and injecting ink into the upper
section ink chanber. 14. The method according to claim 13, wherein the ink

i nj ecting stegheMBhbALRE il blainhe, Withein bR i inpRicH while tddubiggproksike ih Bs. - 27
15. The ”EtUﬂﬁrﬁﬁﬁ&{ﬁkﬁgmﬂ@rﬁhﬁ-Whé%1sMﬂ§§ﬁ&ﬂ the ink is injected fromthe
supp

upper section 1nk chanber to the |n¢ y port while opening the
differential pressure valve by reducing pressure fromthe ink supply port.
16. The net fio ed&%@doﬁcwd%t%?'apmafwhewﬁémathew@epiqfwa%mi sypldeg Gepughhsugh an
openi ng. 17inkFheplyrpirhod according to claim 13, wherein the ink is injected

t hrough an opening different fromthe ink supply port. 18. The nethod

accor ding t 9. gl o UEHEND clld 11 Blfzcif AR GL AikclBIiAUGR: AP RRALfh

di fferent ?ko the Lok Uuppl ort’ ichis ?or d tﬁ? ugﬁﬂ% gotton1wa|

of the ink & Tﬂa@éﬁe@a SRV g B8R o QS ERS, f ur ¢ her
conprising injecting ink into the [ ower section ink chanber. 20. The net hod
accordi ng t d0.aiye onthodhicwldngm® c:bmt 1o whreinvthe irdi il injeited iatoi thg &stee eection tnke
lower  sect pRihbeNindcR@TRRE sdchib® HBhaned: REeh RRSRAIINYikHcGSEERAtioh 00 Met1BRer

openi ng. Zlﬁeciri&?iﬁl?gﬂé]aﬁ%gr RGN ﬁgﬁc}%é %ﬁ‘% @ﬁsm‘%‘%ﬁlﬂh’ﬁm‘o e another openi ng

is formed throug exterior wa nrcates wth the | ower section
i nk chanber. 22. The method according to any one of clains 16 to 18, further
conpri si ng $kallhngethpdaccordeng taglaim tl &r whegin thaknk isjigiedtechigtosthe pppes sestiampinkt ed.
23. The net hathbacebitededgingpresia¢ thirad@h the uwkishpply parpri si ng seal i ng t he openi ng
and t he anot her

12. The method according to claim 11, wherein the ink is injected into the lower section ink

chamber while communicating the lower section ink chamber with atmosphere through an

atmosphere communication port.

13. 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 lower section ink chamber;
an upper section ink chamber;
an ink supply port, disposed on a bottom wall of the ink cartridge, for
supplying ink to the recording head;
an ink suction passage fluidly connecting the lower section ink chamber to the
upper section ink chamber, and having an upper end opening disposed proximate a
bottom of the upper section ink chamber and a lower end opening disposed
proximate a bottom of the lower section ink chamber;
an ink flow passage fluidly connecting the upper section ink chamber to the
ink supply port ; and
a differential pressure valve having a membrane member, which is disposed in
the ink cartridge and disposed within the ink flow passage, for selectively blocking
ink flow from the upper section ink chamber to the ink supply port depending on a
differential pressure between the ink supply port and the upper section ink
chamber; and
reducing pressure in the upper section ink chamber through the ink supply port; and
injecting ink into the upper section ink chamber.

14, The method according to claim 13, wherein the ink injecting step continues until the ink
supply port is filled with ink.

27-



opening after the ink injecting steps are conpleted. 24. The net hod
according to claim 13, wherein the ink is injected into the upper section

i nk chanber while reducing pressure in the upper section ink chanber

t hrough the ink supply port. 25. The method according to claim 13, wherein
t he reducing step is executed by a vacuum sucking through the ink supply
port. 26. The nethod according to claim 13, wherein the ink is injected into
t he upper section ink chanber, the differential pressure valve and the ink
supply port 15.NThdwnsth@r &e6rding fo cibine | ATeiHeRth @€ GRridlinfi@tetl Grod] Mk WpPe? secibeiRi N t he

ink is inje o [ g the
| ower secti g]%agﬁek?jmﬁéil;%iﬁfgggsﬁﬁnﬁ E)Hr?gklgé(ghﬁr@gg%ﬁ%wg%ﬁ%g%%g Rl

comuni cat i Bﬁssure

16. The method according to claim 13, wherein the ink is injected through an opening.

17. The method according to claim 13, wherein the ink is injected through an opening different
from the ink supply port.

18. The method according to claim 13, wherein the ink is injected through an opening different
from the ink supply port, which is formed through a bottom wall of the ink cartridge.

19. The method according to claim 13, further comprising injecting ink into the lower section
ink chamber.

20. The method according to any one of claims 16 to 18, wherein ink is injected to the lower
section ink chamber through another opening different from the opening,.

21. The method according to claim 20, wherein the another opening is formed through an
exterior wall and communicates with the lower section ink chamber.

22. The method according to any one of claims 16 to 18, further comprising sealing the
opening after the ink injecting step is completed.

23. The method according to claim 20, further comprising sealing the opening and the another
opening after the ink injecting steps are completed.

24. The method according to claim 13, wherein the ink is injected into the upper section ink
chamber while reducing pressure in the upper section ink chamber through the ink supply port.

25. The method according to claim 13, wherein the reducing step is executed by a vacuum
sucking through the ink supply port.

26. The method according to claim 13, wherein the ink is injected into the upper section ink
chamber, the differential pressure valve and the ink supply port in this order.

27. The method according to claim 19, wherein the ink is injected into the lower section ink

chamber while communicating the lower section ink chamber with atmosphere through an
atmosphere communication port.
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