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

| NVENTI ON This invention relates to an ink cartridge for supplying ink to a
head of a record apparatus and a nethod of ink injecLion thereinto. 5 An
ink jet record apparatus generally conprises a record head nounted on a
carriage and noving in the width direction of record paper, and paper feed
means for noving the record paper relatively in a direction orthogonal to
the nove direction of the record head. 10 Such an ink jet record apparatus
prints on record paper by ejecting ink droplets froma record head based on
print data. A record head capable of ejecting black ink, yellowink, cyan
ink, and magent idHRTRIUGESRNIPMETHOD euRked TROEATECANT TAERETRNG 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 supplylng black |nk yel | ow i nk, cyan ink, and
magenta ink are nounted &t s yHE aNEENGEBH t oget her with the
carriage. In the recent record apparatus the carriage has been noved - 1
at hi gh speed #ors #ﬂﬂ?ﬁ&kﬁ§o§@l@¢eﬁn69e&§lh@ktﬁérFéé ga §Eée§uPPFHl§Ech a
record apparatus, pressure fluﬁ{uatlon occurs in gﬂtehﬂﬁ ink as an ink
supply t FQ 2MSARRE ARFIas SRPERACHE S AaPPERCS R dokeBISELORAR0f t he

carriagetheggf%; unst abl e

5 An ink jet record apparatus generally comprisés a record
3 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, is mounted on a carriage
and in-addition.to text print in black ink, full-color print
215 is made possible by changing the ink ejection percentage.
Thus, ink cartridges for supplying black ink, yellow ink,
cyan ink, and magenta ink to the record head are placed in the
main unit of the apparatus.
In the ordinary ink jet record apparatus, the ink cartridges
20 for supplying black ink, yellow ink, cyan ink, and magenta ink

aremounted on a carriage and are moved together with the carriage.

In the recent record apparatus, the carriage has been moved



5 ejecting of ink droplets fromthe record head. Thus, such an ink cartridge
is proposed, that conprises a |ower 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 differential pressure regulating valve is opened accordingly for

suppl yi ngti Akghosphedr eeer €nbegdrps8et At i hbLea stV €6 efd @St d Odpd K.
produced by pressure fluctuation nentioned above 1s |essened and ink can be
supplied to the kgedrd beadrdabppbbeatps) ppesedes Hpgaetehf e eseeur20 In the
ink cartridge, an opening portion for ink injection is constructed by a

si ngl e opaningeraad idmkisad rn daknetppeyi niectied exttadeed akdi beettwidth
conditions respectively required for the ink tank chanber and the ink end
chanber . aThal eksLibheandkderel eheider gfusheconataiagap mtkbDspherstal?Be and
have a proper ink ampunt. On_the other hand, the ink tank - 2 chanber nust
have Sa pragEEinAkCAnbOIst ArFRELEF 0FECM| BRke needard die¢di nj ected into the
separate chanbers wunder different conditions. Particularly, if inkis

i nj ected into*PHE i ARCBNARCARFDERTEBIHRS t he REFRIF e 'iirier cHmRF 1 56S

|y ect i o (atgospher ¢, LaL egt Lonk,o£OPThE! RIS SHL S TQADE Lok Ak

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, 2 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



not only the ink tank chanber, but also the ink end chanber. Consequently,
bubbl es are m xed 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

met hod of ink injection into the ink cartridge, for making it possible to
prevent bubbles frombeing mxed into ink supplied to a head when ink is
used, and ensure stability 15 on printing. SUMVARY OF THE | NVENTI ON To t he
end, according to the invention, there is provided an ink cartridge being
det achably connected to a head of a record apparatus, and conprising a case

havi ng aphipket-aflis€haaber 20peBedr 20nkOahdigr @it NDSphere in a state in which
the head and the cartridge are connected, and an ink end chanber

communi cat i ngTWekBrbhe, iinkndanktehaiiereciid ieedltRE dep g chandibapher ei n

the case is fornmed with a first opening conmunicating with the ink tank
chanber uvadedradiécemdnopeshddgteéonmuni cating with the ink end chanber. 25
Since the ink cartridge is thus configured, ink can be - 3 injected into
the ink tank Ehafberlehipughitiekfis sinjewdridngntontibe avkosphertengection
condi tion, and ink can be injected into the ink end chanber through the
secord opBnkhy aafderidar diser hpecinlorAndesdicnohatBosnbe e ot edidshlles can

be prevented m xed into .ink supplied Lo Line head when ink is

used, an&oé‘fiégirigfq]ﬁsle'%&gﬁ?ﬂt#% LheahDKet @M FBHPYter @15 45 81%e3i 1 e t hat
the caseniO% fogrlgegh\é\li Egkagank chamber, but also the ink end chamber.
Consequently, bubbles are mixed inte 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 amethod 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
formedwitha 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



at nospheri c conmuni 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 chanber while the atnosphere is discharged through the

at nospheri c conmuni cation port, and ink is injected 15 into the ink end
chanber 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

t he suct iafjepaetl fiatocahduthkngankcobamisect tionowdh the finksternspatianper at
the ink injection time. On the other hand, a nmethod of injecting ink into an
i nk car vnddge asnospbieng tojeheipnvenndbhies, appdi tablean danniketad
cartridge being detachably connected to ahead of a record apparatus - 4

and conpihR&pPngha iduasendavh#abean thiendnkhensaberd opend® st BRERE VagnEspher e
in a state . in which the head and the cartridge are connected and an ink end
chanber &BARGALEEt FRAEIMERTthe i nk tank chamber and |eading to the head,

dis di t t i i,nj.ecti t hod f i nj_ecti, i nk into the ink
o0, 5, 910 oo e, LI LT Lo BTEL N 81 S B8 ke e
i njected.i.nt t- i . .ynder erained ink injecti
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injectiopyncgpdihicaRedifferent fromthe predetermned ink injection 10
condi tion.

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 peort, and ink is injected

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

It 15 desirable that the suction port is an ink supply port
for supplying ink te 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 1s applicable to an ink

25 cartridgebeingdetachablyconnectedtoaheadof arecordapparatus



Because of such a nethod, there can be provided an ink cartridge wherein
ink can be injected under the ink injection conditions respectively
required for the ink tank chanmber and the ink end chanber. 15 Here, it is
desirable that, in injecting ink into the ink end chanber, vacuum suction
of the ink end chanber, is conducted. According to such a nethod, there can
be provided an ink cartridge wherein bubbles can be prevented from occurring
in .ink in the ink end chanber when ink is used, and stability on 20
printing can be ensured. It is desirable that vacuum suction of the ink end
chanber is conducted through an ink supply port of the ink cartridge.

Further, ah8l éSmeless iapl£ ddwd haviinighpacihRotamK dHdMbdhepdied ark tqeanmber,
the ink tank chamber conmunicates with the 25 atnosphere. - 5 According to
such a nethosphéher encansbeterovivdettlaniankexbrand dipe wienaidgenkrean be
injected into the ink tank chanber under atnosphere injection condition.
Thepr esentnuéstctdsand anel ak emd chehbegubjmeat e tiorg edmbathedinis tismklapanese
patent application No. 2001-147418 (filed on May 17, 2001), 2001-149315
(filed oghishengnddopadinghd the01eab2686 1441 et eohtargusnk3@iezgdpn, which
are expressly _ incorporated herein by reference in their entireties. BRI EF
DESCRI PTRERPETE HHE BRSINGY Y FRtPhEREcEBRpEIRK ihaibal ARd HBEeGink s an
fgpgﬁdgﬂﬁgg{ ShGn ey eﬂi'e-%’N%f,gﬁs?hg‘r’lv;%h%h‘é’h%'e%no%‘i the L0k geLLEigog,pgeording

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 into the ink
end chamber, vacuum suction of the ink end chamber is conducted.
According to such a method, there can be provided an ink
cartridge wherein bubbles can be prevented from occurring in
.ink in the ink end chamber when ink is used, and stability on
20 printing can be ensured.
It is desirable that vacuum suction of the ink end chamber
is conducted through an ink supply port of the ink cartridge.
Further, it is desirable that, in injecting ink into the
ink tank chamber, the ink tank chamber communicates with the

25 atmosphere.



FIGS. 2 (a) and 2 (b) are perspective views to show the appearance of the
ink cartridge according to the enbodinent of 15 the invention; FIG 3 is a
perspective view showing the internal structure of the ink cartridge
according to the enbodi rent 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
invention as viewed fromdowward in a slanting direction; FIG 5 is a
front viewto show the internal structure of the ink cartridge according to
t he enbodi nent of the invention; FIG 6 is a rear viewto show the internal
structure. ofa@bstdiendg nko candh i ageebioed) dilmgré ocdhebenboovivked @d 1tk
invention; 6 FIG 7 is an enlarged sectional view to show a negative

pr essur eegeierdgd otheysine mndt eragee chrbetedfitte thek ioér tahdgehamigeor di-ng
to the enbodi mnent of the invention; FIG 8 is an enlarged sectional viewto
show a vwalder saoregrhese clhteriol edrdifkorartri dge according to the

enbodi rent of the invention; FIG 9 is a front viewto show the connection
state of thefheRTeaPRECAGEIRECERGITIG tas tnEResubdrrEma Prer Fantaieadi on to

a cartridge_holder; 10 FIGS. 10, (a). and_10 ar | e to describe an ink
o o IR ne Bt SRRk Rt e e gt S I Tt fed R ront o
the i fi i i.ch.El 10( i t.i L, Vi t icall
e et o, YRl sL0CR) ol R SRF Bt 042 o SEERE bl Y
bottom vigy &9 SO0, @0t Mol M EET ] ONAPLE: are expressly incorporated

herein by reference in their entireties.

BRIEF DESCRIPTION QF THE DRAWINGS

10 In the accompanyingldrawings:

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

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

15 the 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 perspactive 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;



15 and FIG 11 is a schematic drawing to describe a nethod of ink 1injection
into the ink cartridge according to the enbodi nent of the invention.

DESCRI PTI ON OF THE PREFERRED EMBCDI MENT 20 Referring now to the acconpanying
drawi ngs, there are shown preferred enbodinents of an ink cartridge and an
ink injection nethod thereinto incorporating the invention. To begin wth,
the ink cartridge will be discussed with reference to FIGS. 1 to 11. FIG 1
is an expl oded perspective 25 viewto show the whole of the ink cartridge
according to the 7 enbodinent of the invention. FIGS. 2 (a) and 2 (b) are
perspective views to show the appearance of the ink cartridge according to
t he enbodi nentrref. the s Rverhiargell &8ctIonnld 4iawetpesipRchi Ne€gaviens
showing the internal structure of the ink cartridge according 5 to the
enbodi mpnte afutd @enrrent bans pst s eved fgoomhapharde finthe dewngardridga
slanting direction. FIGS. 5 and 6 are a front view and a rear view to show
t he i nt evqrdinqidtartdoferbesiment odr thhiedgovaotording to the enbodi nent of
the invention. FIGS. 7 and 8 are enl arged sectional views to show a
negative pressiCe 80 SgeReraErGieSSSEERPBRbNAGY BRaRser adiid Ve $EPVAYSt or age
chanber of the ink cartridge according tqQ the enbodi nent, of the invention.
FIG29 iasomt FPewtb ke AGTRECEREn TSt e FRAHEGHK OTcEREr i dge
according to the embodi nent of the invention to a cartridge holder. FIGS
10 (a) aﬁﬁ”ﬂﬁ”ﬁﬁ%— are views to describe 15 an ink injection flow passage of
Lhe ink cartrigee 3cqarding,ntoyilG eaPAHLIPRhe OLohRELYENLLSRe 4P i ch

FIG 10 (a) is'a séction
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) is 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 into the ink cartridge -according to the embodiment
of the invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT

20 Referring now to the accompanying drawings, there are shown
rreferred 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 1l. FIG. 1 is an exploded perspective

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



view to 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 nain body (I|ower
case) 2 alnost rectangular in a plane view, and opened to one side, and a
|id 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 systemand an air flow passage system (both described -
8 later) Forned in the |ower portion of the container nain body 2 are an

i nk supply port 4 that can be connected to an ink supply needle 72 of a
record headcdizefibaithtiae ensveotdonn FFI&S 9P, (dinand® &b f hrstpapsse digi Yopen
hol e) 85 and a second opening 86 (both are shown in FIGS. 4 and 5) pl aced

si de by midesatipaskow the tdmpedndocupdl ghpoinkicafheidgk scppityipdrto 4 is
made to communicate wth an ink end chanber (differential pressure

regul at i Aevenhedivent afe isadbEpRtdeser i PP | &t apd andire Heerspatt Bpeni ng 85
is 10 made to conmunicate with a first ink storage chamber (ink tank

chanber ) V3$WS Ly GimMe AP EGTRIT PRIMCERF eSdaf P e &2 1266 s R T ¢ sber |
etc.,. is _placed in the ipk supply, port, 4, _as shown in FlIG 1. t hr ough

ol & 520055 a 8181 PYPBRaRERTT Sf nale HEVEHE SR er TR vaG FHRN U ATk AR 200, A
spring bracket (valve body).201 openi ng..and .cl osi ng the .t hrough hol e
200a as 9§3nwéﬁésﬁﬁpfysg%%éf%g7319%%€$%£ér%g 4n F%ﬁbyeérféadggﬁggbd in the

it Elé :gpp{%ew%ﬁa% r &0 18 RS stohelheal nEQPRE €SSt PR SREE NGr 202 QL Urgi ng

cartridge according to the embodiment of the invention. FIGS.

7 and 8 are enlarged sectional 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 (a) and 10 (b) are views to describe

15 an ink injection flow passage of the ink cartridge according
‘tothe embodiment of the invention, inwhichFIG.10{a) is 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.

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



bracket 201 to the seal nenber 200 is placed. 20 The second opening 86 is
made to communicate wwth the first ink storage chanber 11 through an

at nospheri ¢ conmuni cati on port 86a, and conmunicate with the ink end
chanber (second ink 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 Retention nenbers 5 and 6 that can be attached to and detached 9
froma cartridge holder are provided integrally on the upper sides of the
container main body 2. A circuit board (I1C board) 7 is disposed bel ow one
retention nenber 5 as shown in FIG 2 (a), and a valve storage chanber 8 is
di sposedlbhekew.the other 5 retention nenber 6 as shown in FIGS. 2 (a) and 2
(b). The circuit board 7 has a storage device retaining information data
concerni ng i nkprfied émratpeeloget opotypen Pf dnentdaym rasedizimibadpe, i nk
remai ni ng anount, serial nunber, expiration date, applied nodel, and the

| i ke so ahatarhinkauprdah Pestwdi theh. calp bEheopakrgsedt b age EharbwPld has an
internal space opened to the cartridge insertion side (lower side) as shown
in FIG n82dhAd’ancf denigdqchticnd gildcdbsrbraranghavyaly & Yperdti dibd od 70

(shown 1 B3 Sy hgRleh be ESzer AP0 R us, el ik Lhe gd g Gart 11 dge 3
et 5Bk ol o5k Vs Sl 5 B RLEY 5 58, WS YALUE SRELAR LOD 0 10,
L Caol SRR e, DL L) phorpOet o Nk aers M e e
of 20 thgitAte N3k SRACEhanberi d8Nt#diGalii 0N peaBY AKX e PAEdu B8t {5y RIAGRd
storage chamber} described later, and the first opening 85 is
10 made to communicate with a first ink storage chamber {ink tank
chamber) 11.
A substantially cylindrical seal menber 200 made of rubker,
etc., 1is 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 (valve body) 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
chanber 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



at a position for making possible a determ nation 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 nade to comunicate with 25 the ink supply port 4 (before an

at nospheri c open valve described - 10 Ilater is opened). A through hole 60
as an at nospheric conmmuni cati on hole opened and closed by the opening and
cl osing operation of an atnospheric open valve 601 is made in a chanber
wal | Ba of the valve storage 5 chanber 8 (atnospheric open chanber 501), as
shown in FIG 8. The operation arm66 is placed on one opening side of the
t hrough fhrohe a6@aramddohehainesphtei propédedalveeGrdaily @i dderl wapdrhe ot her
openi ng side of the through hole 60. The operation an 66 has an operation
part 66b sfiéesppésthacan riasiimadat PORYf # t mA Gigsmast bearPy (Hefknarbl e film
61, and is_plaqed~p%§iecting in an ugmard slanting direction into the path

n

of the vdl #& GpEPREEENLELBY ?BaRBTPRLEPRBCTRSY e DNt Weri e 1P body 2

th h tati ti i,nt 66a.. Th i i film6l

at' ached (£o/1 ABSCRARRETS VBT 295 FPUFaE 15 DESERSENCOLAPRUGH HOPET0. and
th I £ _th [ [ .l m6l-ks f ti | nb
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61 and the opgggr&mﬂtp@@mvwsga QtBP?ﬁQ%eB@%Q%@aQ‘Hi%g ﬁ@fr%]ﬁzﬁ%@?ﬂfd to a.

t hrough hol e comuni cating with the frrst 20 ink stordge cha i nk
tank chawgher)cddcéPRifgaltk,sFeWekBmplt G cdlor ThReat BRERBRE ) GyORSIL ARl ve 601

has a val ve body 65 for opening

ink type, ink remaining amount, serial number, expiration date,
applied model, and the like so that the data can be written.

10 The walve storage chamber 8§ has an internal space opened
to the cartridge insertion side ({lower side) as shown in FIG.
8, and an identification plece{(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 operaticn arm 66 of -an identification block 87, which is rotated
as the valve operation rod 70 advances and retreats, is housed
in the upper part of the internal space. An identification convex
part (s) 68 for determining whether or not the ink cartridge matches
with a given record apparatus is formed in the lower part of

20 the internal space. The identification convex part 68 is placed
at a position for making possible a determination by the valve
operation rod 70 (the identification piece 73) of a cartridge
holder 71 {shown in FIG. 9) before the ink supply needle 72 {shown

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

25 the ink supply port 4 (before an atmospheric open valve described

_10_



and closing the through hole 60, and an el astic nenber (plate spring) 62
for constantly urging the val ve body 65 agai nst the 25 openi ng peri pheral
margi n of the through hole 60. The elastic - 11 nmenber 62 is forned at an
upper end part with a through hole 62b into which a projection 64 is
inserted for regulating the elastic nmenber 62 in nove (guiding) . On the

ot her hand, the elastic nenber 62 is fixed at a | ower end part onto the
container 5 main body 2 through a projection 63. In FIG 1, nuneral 88
denotes an identification |abel put on an upper face part of the container
mai n body 2 corresponding to the block 87, nuneral 89 denotes a filmfor
seal i ng 1dwe=it nks epgrdd) port 4 (through hole 200a), and nuneral 90 denotes a
film10 for sealing the first opening 85 and the second opening 86. Nuneral
91 denot es a AabuunyhacK o 60 asrappicngspherinkoreminiicdgdonlhal ¢ epdyefli | | ed
with ink. Next, the ink flow passage systemand the air flow passage system
in the cand gilesediny rhsodperinglandeldeseasumtatiidr péfar efhesphsrie FIGS. |
to 10. [Ink flow passage system The ink cartridge 1 is formed with an

i nt er naloOBPad@IRE 6061 AF MFdhdn rdchwayer Wad it Ra ¢F dite o ke SEBKEERNer nain
body_ 2 thrqugh jnner filns (air shield fil 56 and_502 and_j gining 20 a
pr ot &ct i S Ié8‘3at("&9§ E T lea R tcl%t?“l,b(‘frﬁ g‘:sc)r]rér' i ﬁhﬁﬁﬂylnzfﬁﬁroégh an
outer film (air _shield fil.m.57,,_as sh in FlG 1. The i.nternal space is
Givi ded P CREREF Gher e £ EReltEHR s Poro ron Shds o bR Rk

ol i gnt Ilgmgg%\gf GALVEE diifos gl tRYh RANveSIedl 2BPBIGLLHOChNEREECOT

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 . Ba so as to block the through hole 60, -and the whole of the
pressurization film 61 is formed of an elastic seal member of
‘rubber, etc. Theinternal 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 constantly urging the valve body 65 against the

25  opening peripheral margin of the through hole 60. The elastic
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25 FIG 9), as shown in FIGS. 3 to 5. The |ower area of the internal - 12
space provides the first ink storage chanber 11 opened to the atnosphere in
t he connection state to the record head 112. Two internediate walls 300 and
301 different in height position are disposed in the first ink storage
chanber ii. One 5 internediate wall 300 is placed with a predeterm ned
spaci ng fromone side surface part of the first ink storage chanber 11. The
other internmediate wall 301 is opposed to the bottompart of the first ink
storage chanber 11 and is placed on the ink supply port side of the
internediate wall 300. The internediate 10 wall 301 partitions the first ink
st or age ehaibeer 621 iisntfortawd agpaceuppetsehdapand with pd aclecwsjlderdiye side in
the ink injection direction (up and down) The internediate wall 301 is
formed Wi2bhiatchwbdgh paptro3etaihavbfglshénseneedxfer aseqhkstakis Wie the
first opening 85. 15 On the other hand, the upper area of the internal space
i s definedalfis fﬂleél#él’l@zvmlphmﬂﬁé psawim@h wém the eShemdenem thert. The
i nt er nal ipace of the frane of) the ink end chanber
connect e& 126 Lt ReMERRYTF Phé&d Jﬁ‘?d E‘émﬂ Jt%ée‘f iEBFhPa%'Fc?é‘-Lé’f ERReME@ BIRE chanber
divided.into | eft _an ght arts 20 _by_a vertical wall 15 having a
corrm]nsnlcgtalgntb gytg groﬁﬁb 8f ¥ ?cha?gﬁsg?nto whi ch the internal space i's
di vi ded provi ‘i%sgi‘s seconth, 10Ky Sésorc?e%%{ﬁ;@agﬁeidéﬁtlﬁﬂg EES oL gLy

provides a third rnk st'orage chanbe onmuni catr on Iom1pa sage 18

conmmuni Cahi B i aﬁé’!r tf'&%ef bé%E o@EtHenEoﬁEQEﬁQ? RRRayld ESrropIBedad to the

second ink stor
to the block 87, numeral 89 denotes a film for sealing the ink

supply port 4 (through hole 200a), and numeral %0 denotes a film
10 for sealing the first opening 85 and the second opening 86.
Numeral 91 denotes a vacuum pack for wrapping the ink cartridge
1 already filled with ink,
Next, the ink flow passage system and the air flow passage
systemin the containermainbody2will be discussedwithreference
15 to FIGS. 1-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 jeoining
20 a protective label 83 tc the rear of the container main bodyi
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
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chanber 16. The communi cation fl ow passage 18 has commruni cation parts 18a
and 18b at | ower and upper positions. The communication flow passage 18 is
formed by a recess part 18c (shown in FIG 6) opened to the rear of the
contai ner main body 2 and extending 5 in the up and down direction and an
air shield film(outer film 57) for blocking and sealing the opening of the
recess part 18c. A partition wall 19 having two | ower and upper

comuni cation ports 19a and 19b comunicating with the inside of the first

i nk storage chanber 11 is provided upstream fromthe comuni cation 10

fl owpassage 18. One communi cation port 19a is placed at a position opened
to the | speteapeavidethehéi fstst nknst stagmye handererl 111 ofemert Heer the

comuni cation port 19b is placed at a position opened to the upper area in
the firsatmpkpkéoeage thanbernddtign shetotierthmndgcatk hdad dli2nk st or age
chanber 17 is formed 15 with a differential pressure regulating valve
storage chanbéwvo 3atesnedihara W s6¥0¢ oandt ]} iyl Bl el driterientiediohdr essur e
regul ating _valve 52 (nenbrane valve%,shown in FIG 7 and a filter chanber
34 (showACFRLEPES Aty GigrPassst ithgtherFixer B8 GlorrRePe RIABBEr LY fi %) shown
in FLG 7 a laterally. elopngating partition wall 20 22 and an annul ar

bar  Fi ofmbbFReg s eareabhr ¢P07Eh RErPEOs L’ s GrtRar R TR T I G co 25a

for LIt r ogugl ige I passed Lpauan e, Thlter 05 Lpteabbegilier antia

pressure regu Ve Sstorage chanber o I er 34.

The part ity on, ald 3t d sind PrRM w@illa3|OQV"§Ee8gng¥‘ﬁF-€'oatt?@%dﬁwlba%isc wal | 26

having a conmuni cati on port.ZBé between the partition o\ “. 24 and
the parti¥i @ReWaiEs#0inRNtbeabor SRS a1 Biflea Wd b1 Ac@rdd tien vad | 27

havi ng a comuni cation port 27a between the
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). The infermediate wall 301 is formed
with a through part 30la having the same axXls 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
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partition wall 24 and the frame 14. A communicati on passage 28

communi cating with the comuni cati on port 27a and extended 5 in the up and
down direction is provided between the partition wall 27 and Lhe frame 14.
A through hole 29 comunicating with the filter chanber 34 through the
communi cation port 24a and an area 31 is placed in an upper part of the
communi cati on passage 28. 10 The through hole 29 is forned by a partition
wal | (annular wall) 30 continuous to the partition wall 27. The area 31 is
formed by the partition walls-22, 24, and 30 and a partition wall 30a
(shown in FIG 6). The area 31 is f or med deep at one end part of the

cont ai nerchgaiberbody Zheorwinpnicstionmiitivw pesAguni tth helsecommenita hivde 29)
and shall ow at an opposite _end part (portion communicating with the filter
chanber #Orts e agof ¥t aftiuichredsiRRe RYal ai¢ny. vAhrecoByREea Ehaber 33

stores the nenbrane valve 52 as a differential pres regul ati ng val ve
that can ﬁé@bﬁ@séﬁg§t@@aﬂ?nyEFSPngH ashEReSSs pg ig%lé§$% lnagﬂghomn in

filter c %ﬁ?ﬁgﬁaﬁe&éﬁ KR8 B SR SLEREn b 50, SAHARGS R But or
i nboay "2 By B pA St R O AR L B 20 (FhRGTSEED S

suppor t ed gt 189%?&9&:1}?& Ldzﬁys@ﬁ@ﬁlg“@n@ro%%}ﬁqtngf’g? e tz@"cebb é§rt.”13 e'r ane

val ve 52 and at an opposite end part by a spring bracket I'n the
di fferent papaptessvhewaeyuh 8t hagiMg! ¥Ro S1OwaH Carcd aARSS ¢ &?mmﬂimaopfdﬂ I on

accuracy of the helical conpression spring 50 to the nenbrane valve 52 is
an i npor tpantt selieaeandf @9bt kemmunicating with the inside of the first
ink storage chamber 11 isprovided upstream from the communication
10 flowpassage 18. Onecommunicationportl9aisplacedataposition
opened to the lower area in the first ink storage chamber 11.
The other communication port 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 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 ¥IG. 7 by a laterally elongating partition wall
20 22 and an annular partition wall 24. The partition wall 25 is
formed with through holes 25a for introducing ink passed through
the filter 55 into the differential pressure regulating valve
storage chamber 33 from the filter chamber 34.

Thepartitionwall 24 is formedat a lowerpartwithapartition

25 wall 26 having a communication port 26a between the partition
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5 differential pressure regulating valve to control the differenti al
pressure, and the convex part of the nenbrane valve 52. needs to be placed
by the helical conpression spring 50 without bend, position shift, etc., as
shown in FI'G 7. Nuneral 54 denotes a franme forned integrally with the thick
10 part 52a of the nmenbrane valve 52. The filter 55 for allowing ink to pass
t hrough and capturing dust, etc., is placed in the filter chanber 34, as
shown in FIG 7. The opening of the filter chanber 34 is sealed with the
inner film56 and the opening of the differential pressure regulating 15
val ve storage chanber 33 is sealed with the outer film57. Wen the
pressurewian it e A ShPRPrtiaTiordwaowels, ihe inemyrarel val vesi8a with
separated froma val ve seat part 25b against the urging force of the
hel i cal eoppression wpll iy B vitgeat hoxughi dwot eon Totd 2 7epbatdeenThies, | nk
passed through the filter 55 passes 20 through the through hole 52c and

fl ows i npartheiomk waddply pordt tha €hewaghdt hed fdapmysswdgef gaeshdsy t he
recess part 35. Wien the ink pressure in the ink supply port 4 rises to a
pr edet er Aiene@mmygliga Lt ipKe waféhbgaﬁecvmmélsgtm SPORL t#pféa vaing eeseemdedirt 25b
by the urging force of the helical canpressi.on spring 50, shuttinpg, 25 off
Che 1 owldf CRAKIPSHER AP AT T é‘t‘-’é?éf,ld\‘ﬁﬂeg’éBveFﬂkth‘? BB L151Qppl i ed

{2 LTS BT O S CRIGLANTRRL S cBLETRUCE LR Rl g e
et S SR 3 TERREGL0L00 ol PLeL AL Ll o s o0e
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 continuous to the partition wall 27.
The area 31 is formed by the partition walls. 22, 24, and
30 and a partition wall 30a (shown in FIG. 6). The area 31 is
formed deep at one end part of the container main body 2 (portion
i5 communicating with the through hole 29) and shallow at an cpposite
end part (portion communicating with the filter clhamber 34) .
The differential pressure regulating 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 52¢, and is urged to the filter chamber side by
a helical compression spring 50, and has an outer peripheral
matrgin fixed through an annular thick part 52z to the container

mainbody 2 by ultrasonicwelding. The helical compression spring

25 50 is supported at one end part by a spring bracket 52b of the

_15_



to the atnosphere, and further a recess part 38 (space part) having an
al nost rectangul ar shape in a plane view leading to the first ink storage
chanber 11 (shown in FIG 5) . The recess 10 part 38 contains a frane 39 and
ribs 40, onto which an air perneable film84 is stretched and fixed to
t hereby form an atnospheric ventilation chanber. A through hole 41 is nade
in the bottom part (wall part) of the recess part 38 and is nade to
communicate wth an elongated area 43 defined by the partition wall 42
(shown 15 in FIG 5) of the second ink storage chanber 16. The area 43 has
a through hole 44 and is made to communicate with the atnospheric open-
chanber b f ShoWa live Bb Gndhtt bn atgho A eoardp 08t bena Hoiey b4acteki ned by
a partition wall 603 and a through hole 46 opened to the conmunication
groove 4513 Thetlopeiifiigrefitihé mtawmpheregu2bt ope wadkanbiesr & chembeal ed with
the inner film(air shield film 502 shown in FIG 1. According to the
confi gurdi i ofhewrers itthen pikccygrryi dde the helavaht ednpoeshicwaspringe hol der
71 as shown in FIG 9, the valve operation rod7oof the cartridge holder 71
abut s t hed operidis oreIEsr &k E6- hown i 41 Gregtervp elegetie foantdr part 66b
(pressurization - 17 film 61)H1&0 the valve body side. Accordingly, the
val vé bothEt T o5 sl 3bBER ST RER FREH 2hePEPEHVSS e pHRY Bhe fdfdes eat iate
t hrough hol e 60, and the fi rvst i nk _,stotratqlseancharg)er, 1llsh0\§/? in FIG 5 is
opened tRF $HET Bc e pifts SRt Msphéte) Eh SWAOEA TR E318 S5 “FhPGEER t he
t hr ough les , A t 3 pr I t he area
43, t he rb%ugﬁgﬁa%gbh, %é%lll%gl Q{;)gr@é%s%ggg} %)iultlg ﬁ%%ugu%%in{?i’port 4
i's opengdh by idisestien, Ofclhad dasupply meedhes 72.
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, etc., is placed in the filter chamber 34, as shown in FIG.
7. The opening ¢f 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 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
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 predeternined

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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As the valve body 201 in the ink supply port 4 is opened 10 and ink is
consuned by the record head 112, the pressure of the ink supply port 4
falls below a stipul ated value. Thus, the nenbrane valve 52 in the
differential pressure regulating valve storage chanber 33 shown in FIG 7
is opened (if the pressure of the ink supply port 4 rises above the

stipul ated val ue, the 15 nenbrane valve 52 is closed), ink in the
differential pressure regulating valve:storage chanber 33 flows into the
record head 112 through the ink supply port 4. Further, as consunption of
ink in the recordhead 112 proceeds, ink in the first i nk storage chanber 11
flows inti® sNEPddedntio bhei kK stuRRlge Reantenidet ir 60BALERE BeFmUATEat i on
fl ow passage 18 shown in FIG_ 4. On the other hand, as ink is consuned, air
f1 ows |nFFWﬁ§G§ﬁ lﬁh@aﬂﬁﬁééﬁﬁdhole 67 (shown in FIG 5) communicating Wi th

t he atnosphere,. Qﬂgthe ink Ii g gvel inthe first ink storage 25
chamber 11 | o |ﬁﬁsﬁ§gﬁu Refconsuned and the ink liquid -

I I h th LL 19 f th first k

chanber 11 (oBSnGHoFY Lhe BEIoEonGrE ERESAUACE RBSLE HPRgHE hoP of ?@W%I"I he i nk
I fl t kogL

Commint o371 ool Fantpaddhof 18ERRRE B R LnR FAF PP PR RIER aPadf rovea

up by a huqyarbnkQr coid 200l Je IEI&@lcaR‘rIé &1 09 3Nt @nat@@eé oz 1ol Siorege
chanber 17 through the comunication port 15a in the [ower part of the

vertical tonahle 3%mopphees,t Bhaughrthercanpusesat bont pegt ( Apacef pdhe)
partition wall 26 fromthe third ink storage chanber 17, nobves up on the 10
conmuni cdlaivangpass admo?dl, rendahbowsci ahepehiénupppiapartvied idaeding 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 bottcm
part (wall part) of the recess part 38 and is made to-commupicate
with an elongated area 43 defined by the partition wall 42 ({shown
15 '~ in FIG. 5) of the second ink storage chamber 16. The area 43
- has athroughhole 44 and is made to communicatewith 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 tec the configuration, when the ink cartridge 1
is mounted to the cartridge holder 71 as shown in FIG. 3, the

valve operationrod70¢f thecartridgeholder 71 abuts the operation

25 arm 66 shown in FIG. 8 formoving the convex part 66b {pressurization
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filter chanber 34 fromthe comunicati on passage 28 through the area 31 and
the communi cation port 24a. After this, the ink in the filter chanber 34
passes through the filter 55.shown in FIG 7, flows into the differenti al
pressure 15 regul ating val ve storage chanber 33 fromthe through hol es 25a,
further passes through the through hole 52c of the nmenbrane valve 52
separated fromthe val ve seat part 25b and then noves down in the recess
part 35 shown in FIG 6 and flows into the ink supply port 4. 20 The ink is
thus supplied fromthe ink cartridge 1 to the record head 112. If a
different kind of ink cartridge 1 is placed in the cartridge holder 71,

before theiknkiSURBl ¥nROGhideabbliyesigs. iR oAk nguRN! ErReR@l1ge7Bodihe
identification convex part 68 (shown 25 in FIG 7) abuts the identification

pi ece 73gbsiwwrpataltlkeG £H)m thelOpenint e rddHeriadgea hgl St The dHranigng entry
of the valve operation rod 70. Therefore, occurrence of trouble as a

di f f er enbokend0, ofndnkheafirstdgénksspbreses claamter prevendwed. id Plchi $ st at e,

t he val ve operation rod 70 does not arrive at the operation arm5 66 either
and t husishepeikdetpotibe6seirssaaparii Atd(dtnasrhetsethowal e KBiGt &
preventing evaporaLion of the ink solvent in the first ink storage chanber
11 a® itt?‘§°}1§ t theanBrAgoRRolag B hefOnaart 4§, tHhe e t43dddel is

drawn out_from the placement positjion in the cartridge holder 71, the
oper at i oh* £ 9895 FP68 ﬁé’eE§§tF S?Iégreé?%rERF?ﬁﬁﬁhd§§l t4% s §iF1 onBEr

Do et BP0 L BBk U8 DO BT 7 Sl
of the ink supply needles 72.
As the valve body 201 in the ink supply port 4 is opened
10 and ink is consumed by the record head 112, the pressure of the
ink supply port 4 falls below a stipulated value. Thus, the
membrane valve 52 in the differential pressure regulating valve
storage chamber 33 shown in FIG. 7 is opened (if the pressure
of the ink supply port 4 rises above the stipulated value, the
15 membrane valve 52 is closed), ink-'in the differential pressure
regulating valve storage chamber 33 flows into the record head
© 112 through the ink supply port 4.
Further, as consumptionof inkinthe recordheadll2 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 liguid level in the first ink storage

25 chamber 11 lowers. As ink is further consumed and the ink liquid
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communi cati on between the recess part 38 and the first ink storage chanber
11 is shut off. 15 Next, a nethod of ink injection into the ink cartridge 1
according to the enbodi nent 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 enbodi nent. 20 The ink
injection nethod into the ink cartridge in the enbodinent is characterized
by the fact that the ink tank chanber 11 and the ink end chanmber can be
filled wwth ink under different 1ink filling conditions. That is, the ink
injection method is characterized by the 25 fact that the ink tank chanber

11 can be Lihl edphl bAK bhnflunic20icRtBbe [Tk [ARALISDGI. 1 emai ns

t her ei n, ink en can mnth ink so at no

at m)Sphefiﬁkf %%'r@?e EHQ&B&E 170 (6PbRe&NEl @De'aﬂ&&ldsﬂirf‘é‘xté QhrBRLH 18100 as
shown in FIG 1 is used. The ink injection machine 100 conprises a

nozzle £8@BulArhene ect 'alﬁgthdé\klrlmts@p'fphgrlh@kdlﬁé\k fakarbentbl tha swwale 100c
for inj ecting ink into the ink end chanber (second ink storage chanber 16,

t hi rd i nknkt stagegehahbebet7]l6et ta, the anchaumiozst ieon MiGar foers seayd Ardmi ng
vacuum suction to discharge air in the ink 10 end chanber. The nozzle 100a

i s cénnetpgéthertwicth pkrsupplnce pobblas adwemaved|upy B9Gbbuoyeht Térest, openi ng
85, and the nozzle 100c to the second opening 86. The nozzle 100b is
preferabP?*NnS@?ﬂéﬂfﬁﬂpﬁsah@t®ﬁdéb&n&?d i edseRrgsoshembrri h tiHeawh ri dge

t han the hr ou rt 30la
e Cco ug?catlon port 15a in the lower part of the vertical

wall 15, passes through the communication port 26a of the partition
wall 26 from the third ink storage chambexr 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 55shown 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 Irom 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.
z0 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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15 of the internmediate 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 through part 30la so that the ink injection .position is |ocated 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

di fference between the ink injection port of the nozzle 100b and the ink

liquid level 1is small and thus bubbles are | ess produced. Wen the ink

liquid Ievel rises as ink injection proceeds, the ink injection port 25 of
t he nozzgf dde 7Hnj seLedi ok @ &5 a0l oes not
occur, SO t gg?d8@§§5%6$ﬁoécu§f Ev%ﬁglp'gﬂfﬁgu %?esfbgc ur éﬁ#gﬁplnk is

i nj ect edroaheol nt’ﬁ[é&."éiﬁc%@ el dur3thdy eentsutiike laulabb@-%.fE&aﬁtr k$hAg and
i nk bubbl es do not occur between the internediate wall 301 and the first

openi ng 85. iS5k Thustrifigéhesi pkagadt cadgee lptSvdnrdred uﬂsmﬂesd@watél,s pl aced
incite state showmn in FIG 5) after ink is injected, ink bubbles nove to
the top thethel valceardtricdgeoct 7Codsesusrit larr iiviek awi the nopdatdthl s acan be
supplied through the comunication ports 19a and 19b to the conmmuni cati on
flows 10653&;139@: ERdafiiufi h1a¢I\5ﬁlom1bl@dYséépH gaitndatimed hk Shpmpsssit 4.
Wien ink is supglled t hrough the first opening 85 to the ink tank chanber
11 as i n¥ité¥ted B?ethﬁrﬁYﬁﬁﬁﬂvéoﬁV@P¢¥ﬁbyﬁHP A gk sHesdtthdsphiéd®e in the

i nk tank_chanber 11 i s escaped 15 through the atnospherjc conmunication port
86a as i hufeht 2BKpyTOTAEe aFRERP %Ha%keﬂsl}ﬁeﬁsl¥ﬁﬁﬁ(§)?Rﬁlnﬁhereby it is nade

poss!ble ¢n 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 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 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 into the ink cartridge according to
the embodiment.

20 The ink injection method inte 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



to supply ink fromthe nozzle 100b. That is, the ink tank chanber 11
comuni cates with the atnospheric open valve 601, through the through hole
67, but the atnospheric open valve 601 is closed 20 with the ink cartridge 1
not placed in the cartridge holder 71. Thus, the atnospheric conmmrunication
port 86a is provided for escaping the atnosphere (air) in the ink tank
chanber 11 when ink is injected. The atnobspheric conmunication port 86a is
opened facing 25 the second opening 86 together with the ink injection port
Beb. - 22 Thus, the second opening 86 is sealed with the film90 after

ink is injected, whereby the atnospheric communi cation port 86a_and the ink
i nj ecti oBtPBRt IBEHI EER Hee MEMARRIENY yeB@AREdthRERED, | #ka i Hredo®dht o t he
i nk end chanper through_t 5 nozz|e 100c wi |l be discyssed with reference
Lo FI G SHORRRE BRRTEFORt | GPd YRR ek QUMY i ARASERSTeS THRAGE  bet ween
the ink tg%ec;ion port 86b of the second opening 86, to which the nozzle
100c is h&tted, and the ink supply port 4. Thus, unless the pressure on

the ink suppl ¥ pogis 4,5 dgy, 1 Ny t £l ; e ink
supply port 4¥OAF$£n§E g ?8 285p$%€§%§3%95¥%ﬁgggi%g%nfie%ﬁ?%#guiﬁgkﬁnk end
chamger . 1 Thys, uy@gUuMISHGLION 4 fo AN Gleed iR 960N cligrAeEel § nd00elrom the

ink supply port 4 side at the same time as ink is supplied. through the
nozzl e 1086 .15:&!!1{;(86’61:1«5 henkOIMES| €18d | Dk Ptk k8dunirfe POV degidzy ithe

proximty of the ink injection port 86b of the second opening 86, so that
i nk suppl ted ficy bupdct heg Aaxzimtd Be iirgk énd kddmbbrougdronidénk@atigeat i on
port 18a, the conmunication flow passage 18,
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
100¢c to the second opening 86.
The nozzle 100b is preferably inserted into and piaced at
a deeper position in the cartridge than the through part 30la
15 of the intermediate wall 301 shown in FIGS. 3 to 5 and 11. Thus,
the nozzle 100b is inserted into and passed through the first
opening 85 and the througﬁ part 30la so that the ink injection
.position is located deeper than the through part 301la (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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t he second ink storage chanber 16, and the third ink storage 20 chanber 17
up to the ink supply port 4 as ink mxed with no air (atnosphere). Next,
the ink injection operation in the enbodinent 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 film89 and the first opening 85 and
the second opening 86 - 23 are sealed (hernetically sealed) with the film
90 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
openi ng 85, and the 6acond opening 86 (ink 5 injection port 86b), ink is

i nj ect ed giBkOn N8 EESt sb i a3 96189E € RRINEE okl Opgbnthe ihknsiprani ng 85
and ink is injected into the ink end chanber (second ink storage chanber

16, thirdcknk whtRragr ThabRicted, &ife ihtkkieughrkhgalirsbligkevditeection
port B6b. At this tinme, ink is injected into the first ink storage 10
chanber thewbubelaknuspherésingt hedf inkt bbbkl 84 odages £ hanber bdilvden

di scharged fromthe atnospheric conmunication port 86a (shown in FIG 10)
When t hether $htenkedt.iotagwathanbeér and theffited opeminmk8Sto about 50% of
the volume of the first ink storage chanmber 11, 15 ink injection through

t he iPnk nozzl 8hegebt§ $heckmi rarégidpakt is fwnad vasidedave (LA larethanber

whi | e vacuum sucti on gvacuun1_degree 1009 is conducted through the ink
suppl y poftiie §hpte phovgade F1G- pHlefeherr hkilf AgBGHECes iBRPHRLSH xt ur e;

Dol 10BRE e sk ok b EREL FnREchBLERYRE, 0 the ik end chamber 20 to
Consequently, ink with no bubbles can be supplied through
the communication ports 1%a and 1% tfo 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 inﬁicated by the arrow (solid line) in
FIG. 10, the atmosphere in the ink tank chamber 11 is escaped
15 through the atmospheric communication port B6a as indicated by
the arrow (dashed line} in FIG. 10, whereby it is made passible .
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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may be di scharged through the ink supply port 4. After ink injection using
the nozzl es 100a, 100b, and 1DOc is ended, the first opening 85, the second
opening 86, and the ink supply port 4 are hernetically sealed. The ink
injection 25 operation is now conplete. - 24 Thus, in the enbodi nent, ink
i njection can be executed under the ink injection conditions respectively
required for the ink tank chanber and the ink end chanber, so that bubbles
can be prevented frombeing mxed 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 ercentage in the first ink storage
chanber 1Thys, sEhe tLGOW Wlb‘éérﬁfgé%rﬁe@é@,d BaEDt heei Avént POnaf§ekot
limted to it and the percentage can be changed appropriately in response
to inj etPEdS ERIGNESmolnReT 2‘% e A TP SPRE LS EPTBER bRa hbighe Riidy & 62

Rccor di g BhEREn kYRR erBIe™ (R Ca b et IS i ey ARth e | nik t ank
cneured, 25 CERFNE . SATRRCTG BT Rty T et R sy tfedge for
o s B R L e O P e e T oG = | over
section ink cfaEbgl fre AMUPPENpRELHLAN LI EMERalve 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 port 4 side is
10 jow, 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, vacuum suction 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 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 ¥IG. 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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an ink supply port, disposed on a bottomwall of the ink cartridge, for
supplying ink to the recording head; an ink suction passage fluidly
connecting the |lower section ink chanber to the upper section ink chanber,
and havi ng an upper end opening di sposed proximate a bottom of the upper
section ink chanber and a | ower end opening di sposed proximte a bottom of
the | ower section ink chanber; an ink flow passage fluidly connecting the
upper section ink chanber to the 1ink supply port ; and a differential
pressure val ve having a nmenbrane nmenber, which is disposed in the ink
cartridge and di sposed within the ink flow passage, for selectively

bl ocki nga i ks £4 0V T QPN ARG <285 EEP MW AK Shanberm tod tihe ph-plgigeap! y port
depending on a differential préssure between the ink supply port and the

upper secti omd dGRaMereEId.njiggt iaFerkhienhezthes! 0ver gsectbos bak chanber
and the upper section ink chanber such that the proportion of the ink
st or ed i théhenkppeiesendn amdhninhe Na0thaere acankeattald ol e dhk shepdgper
section ink chanber is larger than that of the ink stored in the | ower
secti on pakt ¢havtherfiosa sptming duymendgf tike skowed opetiiog Bk (dhanber. 2.
The method according to claim|, wherein the ink is injected into the upper
sect Pon }mkecthemirart §ehthouinkhbs tigtlactes dnEoothe hel ippdmnks storege nk
chanber. 3. The method according to claim1, further including the step of
reduci ngRrmRRErld tATPHEN Hike &t PAGRIRArBRGHS ABKI hk INIRIEEDEPES 4. The
met hod according to claiml,, further, including the ste f reduci ng, pressure
in the ﬁlb?)ejrn%e%?‘?oﬂ‘?r?ﬁ@%hwdeé‘.nkrﬁé:oﬁ@[g%o& E%’&rgil%g { l(?ﬁail 3,
wher ei n ' LS. hhj.ected il q%) j, N he. S ian .t i.nk
cartri dg%pfﬂ%%%%g%hatﬂhbemi 5 cri\tlz’s%%%_f S/Fpt{)hr q‘lcdé“ Ql?%efﬁg%ﬁo a?‘cn&recﬁtnlgq} éogltai m 4,
wherein ghe i nlt itpilnkenkedivRi 8 {Sduci g LG MERSSUNS Anid ReoVRRE
section ink chamber. 7. The method according to claim1, further including
t he1st epclpdmyae UM wiCkd NOcridBpgHEr® e 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 to about 100% of the volume thereof. 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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ink supply port. 8. The nmethod according to claim1, wherein the ink is

i njected using an opening. -26 9. The nmethod according to claim1, wherein
the ink is injected using an opening different fromthe ink supply port.
10. The method according to claim1, wherein the ink is injected using an
opening different fromthe ink supply port, which is fornmed through a
bottomwall of the ink cartridge. 11. The nmethod according to claim1,
wherein the ink is injected using a first opening and a second openi ng,
bot h of which are fornmed through the bottomwall of the ink cartridge. 12.
The met hod according to any one of clainms 8 to 10, further conprising

seal ing the opeRiNdn Whé Rmdoldim@hn t]3indhe jerthed @6C ekt Ndoltedhabiyrll,
further conprising sealing the first opening and the second opening with a
film 1l4chdhenkreihiod ticgocdingd tienanyeopecoi vel @i meqii 1@l Foereeiinkt he i nk
is injected into the wupper section ink chanber, the differential pressure
val ve antatkhechakbsupphy fpostink ¢rd sslhoamdesr, sb5 thEhe bmbbliled a@ecobdi ng to
claim1l1, wherein the ink is injected into the | ower section ink chanber and
t he uppepreeented fakndhaibemeisth tHa ok isvprilijesctticotheoheiadi whesf t he

| ower section ink chanber is different fromthat of the upper section ink
chanBer . 1386 1 THes gt el atedh dl Hey 1 AHRITS Gafebs grEKEecnk is injected

into the upper_section.in chamber whi |l e reduci,ng pressure thr h the ink
supply port 17M Ttﬁbe ﬁéﬁ?ﬁé“@?@&omﬂﬁg%aec‘ﬂfmﬁ 1Lf§}eg\ﬁ%é’l"é‘ipﬁ‘etrﬁeqilﬁﬁgi“§
injected_into fhe | ower. section ink _.chanber while myuni_cat ing .t.he | ower
section ?%ﬁc%%%? %rlﬁﬁé%Fafh%%gﬁgg% ?ﬁé%ﬁﬁ1%&ﬁm&hrh%spﬁgrge%0§ﬁuﬁpéation
port. 1 t&ggﬁ dili@ L@ ChaLaLL; o WheL el dy t i IS k7 gqled into
t he !omg?agggéé%p In C énbg% sﬁghh?th %ﬂe foag?:égguggg%fﬁb}gf %he i nk
suction pRspagechdaBbathbd thﬁ@e&%bp%b@&@gtekg e d et 868G KR tielk
chanber when the ink cartridge is nounted on the ink jet recording
appaoat usnk 19moddhe. net hod according to claim1, wherein the ink cartridge
further conprises a plurality of

As seen-in the desc¢ription 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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partition walls partitioning the upper section ink chanber, each of the
partition walls having an opening at a bottomof the partition wall, and
wherein the ink is injected such that an ink I evel of the ink stored in the
upper section ink chanber exceeds the opening of the partition wall when
the ink cartridge is nmounted on the inkjet recording apparatus . 20. A

nmet hod of injecting ink into an ink cartridge for an ink jet recording
apparatus having a recording head, the nethod conprising the steps of. -27
provi di ng td¢ealMsk cartridge conprising: a |lower section ink chanber; an
upper section ink chanber; an ink supply port, disposed on a bottomwall of

the ink cartrjdge, ,for. su yi.ng ink to.t ecor di 1ead: gl jty of
par t1 41 on v 2u5ed oF rissRHERN i 9y Wk ol 1B LeRRUS Qi GRADP P b | Y
partition vatFrdngiead.ily Betbehomprgnatestepotlt om of the partition wall, an ink
sucti on passage Hriwadidg the okrmasddgersgmpthsing: oner section i nk chanber to the
upper section ink chanbeersead ill@dhamberan upper end openi ng di sposed
proximate a bottom o‘jn,% sHRRE EnkSEahke?n | nk chanber and a | ower end opening
di sposed proximte a b tomlof thed.l ovdgr secbt'hon igﬁ‘git@n‘o r'aéta.ra intk fl ow
o Phé If?ﬁﬁoe,r‘sf’%ét‘i“oﬁ PAR™ W % &% BT RS uppl y

passage fluidly connéCti™
port ; and a differurbving inplodhsigradigpghssd: havi ng a menbrane menber, which is
di sposed in the ink andnk suctigepaasige Hiridhyoweetcimg the loweheeciigikink kbambgawsbge, for
sel ectively bl ockip@r bddkorf inRvhdnieMabdEavitigR@upse@ehd Sptning KisphadrBekinia@: 4 he i nk
supply port —depenging, QP & Hhdef ‘%ﬁc‘?i%'iﬁll cRARRE YhE LRUWEERY %Bf‘rﬁ:}agf‘lﬁigadégﬂ y

ort and s
AR o i P i e A A A
ink cartridge is nourngigk dawtieesapnRuidlytcoprestiraling yregspestian uek chamben ©\iky end
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;
injecting ink into the lower section ink chamber and the upper 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.

2. The method according to claim 1, wherein the ink is injected into the upper section ink
chamber to about the total volume of the upper section ink chamber.

3. The method according to claim 1, further including the step of reducing pressure in the ink
cartridge through the ink supply port.

4. The method according to claim 1, further including the step of reducing pressure in the
upper section ink chamber.

5. The method according to claim 3, wherein the ink is injected while reducing the pressure in
the ink cartridge through the ink supply port.

6. The method according to claim 4, wherein the ink is injected while reducing the pressure in
the upper section ink chamber.

7. The method according to claim 1, further including the step of vacuum sucking through the
ink supply port.

8. The method according to claim 1, wherein the ink is injected using an opening.
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opening of the ink suction passage is placed in the ink stored in the |ower
section ink chanber, and an ink level of the ink stored in the upper
section ink chanber exceeds the opening of the partition wall. 21. An ink
cartridge for an ink jet recordi ng apparatus, conprising: a |lower section

i nk chanber; an upper section ink chanber; an ink supply port, disposed on a
bottomwall of the ink cartridge, for supplying ink to the recordi ng head;
an ink suction passage fluidly connecting the | ower section ink chanber to
the wupper section ink chanber, and having an upper end openi ng di sposed

proxi mate a Bl LeWb@hcdoRfEndBRELimSE GiHeRth hEKnkCRATRRLd Mtk & bRWRE dgReknPPENi NY

di sposed proxpaLe a bog&on1of the | ower section ink chanber; an ink flow

passage fIU|%?;wé%Hﬁ8%¥Png t he upper section ink chanber to the ink supply

port ; and a differential pressure valve having a nmenbrane nmenber, which is

di sposed i nl0.tTe metkodcaeerding de claiml | dvhaneis g ink tshiniactedhpsinghn frieoing piffsage, for
sel ecti vel yfrorbthe Gk sagply phrt,flosk if foaied MeugippBsttosewili emhd ink catiaigher to the ink
supply port depending on a differential pressure between the ink supply

port and th er ection ink ch er .. rein.ink is stered in the ink
Dot r e atlenfRgnEtdiRe |l ATRFn WOSAC ubdld el fCebohile Wil | N6
i nk chanberseedoPeiga Poth 8T Wiish aie lRrAsd thsossk thedetters yvatl okthe ik f3erddes | ar ger
than that of the ink stored in the | ower section ink chanber to a tota

vol ume of t{pe 1heWwRthod @Edotddily torally o eTfaGHs 8 1048, fAdher Th@prisig atirgtheigRning
according tQcl gjim 21, wherein the ink is stored into the upper section ink
chanber to about the total volune of the upper section ink chanber. 23. The
ink cartridge according to_claim?21, further caonprising an atnmosphere
comuni cat i gh Thsopethed aasprdingde ickdn t hefurthirermaesing @ﬂalmaq%e dtd rppetngidnthe

at nospher e. second opening with a film.

14. The method according to any one of claims 1 to 5, wherein the ink is injected into the
upper section ink chamber, the differential pressure valve and the ink supply port in this order.

15. The method according to claim 1, wherein the ink is injected into the lower section ink
chamber and the upper section ink chamber such that an ink injection condition of the lower
section ink chamber is different from that of the upper section ink chamber.

16. The method according to claim 15, wherein the ink is injected into the upper section ink
chamber while reducing pressure through the ink supply port

17. The method according to claim 16, 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.

18. The method according to claim 1, wherein the ink is injected into the lower section ink
chamber such that the lower end opening of the ink suction passage is placed in the ink stored
in the lower section ink chamber when the ink cartridge is mounted on the ink jet recording
apparatus.

19. The method according to claim I, wherein the ink cartridge further comprises a plurality of
partition walls partitioning the upper section ink chamber, each of the partition walls having an
opening at a bottom of the partition wall, and

wherein the ink is injected such that an ink level of the ink stored in the upper section
ink chamber exceeds the opening of the partition wall when the ink cartridge is mounted on the
ink jet recording apparatus .

20. 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:
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24. The ink cartridge according to claim 21, further conprising an opening.
25. The ink cartridge according to claim 21, further conprising an opening
different fromthe ink supply port. 26. The ink cartridge according to
claim 21, further conprising an opening different fromthe ink supply port,
which is forned through a bottomwall of the ink cartridge. 27. The ink
cartridge according to claim?21, further conprising a first opening and a
second opening, both of which are fornmed through a bottomwall of the ink
cartridge. 28. Thevidil tiednk cdreigge @opoisiegng to any one of clainms 24 to 26,

further conprising a il%se@@ﬁ‘hhﬁ&naﬁﬂ@r opening. 29. The ink cartridge
according to claim 278“§urtslggtr | ng a filmsealing the first opening

and second opening. 3 |d e according to claim 21, wherein the
| ower end opening of thdk FHPPE’UE‘B"F jspo s%‘bg“ebqt@mplwé%eﬁ they ik gantrifige.s fo5r ed i n

the | ower section ismkphdhgintsée thotpsprdingdeddnk cartridge is nounted on the
i nkj et recording appai glutsdity 6 partifiewalltlpagdivhing thg @ppe catidh g chantet, ahamoz 1,

further conprising g ﬁahwoauanyhmn PATLileOR 2 Bdnof RAfddddnQRiNG. the upper

Dol om o the onctl ti B fioh iy °°HP%'§"%§“52?W°§5%P% FRRERNR ke 2

stores ink such thaPPeeqtiar inkshanbesrand fiavingan upgercnd APening Hpossd s iaee #i on
i nk chanmber exceeddeottéte dpbniupperofectidneinparhambdromdwalldwenhead dpeeng rfisposed
cartridge i s nmount eebx@até BBottodkof tRd [oweICREbin Mk ch@BErat Us. 32. An ink

cartridge for an ink &xﬂnkrfﬁﬁ%ﬂéa{gg %E&B%n g BRI @élsée@t%n mﬁ‘cké??gﬁ toofel i on

I nk chanber; an upp elctl an i nk supply port | sposed on a
bottomwal | of the "ﬁ?ﬂ? PRIAP ‘Sr @é’e for suppl yi ink to the recordi ng head;
an ink suction passagé differgnti! presemnedys haying Hé“elffg’Wé‘F meabes yhich ixdignessdter to
the upper secti on thanknkctramides andrigspbsad i withimnheu piseflowe nasape nfong sdésipds ed
proximate a bott omgkink ek WeRefof &R iper istfiof NATBRIMERNEL ehel ANWBLPEANGo@PENI NQ
di sposed depending on a differential pressure between the ink supply port and the upper
section ink chamber;

injecting ink into the lower section ink chamber and the upper section ink chamber
such that when the ink cartridge is mounted on the ink jet recording apparatus, the lower end
opening of the ink suction passage is placed in the ink stored in the lower section ink chamber,
and an ink level of the ink stored in the upper section ink chamber exceeds the opening of the

partition wall,

21. An ink cartridge for an ink jet recording apparatus, 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;
wherein ink is stored in the ink cartridge 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.
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proxi mate a bottom of the | ower section ink chanber; -29 an ink flow passage
fluidly connecting the upper section ink chanber to the ink supply port ;
and a differential pressure valve having a nenbrane nenber, which is

di sposed 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; a plurality of partition walls
partitioning the upper section ink chanber, each of the partition walls

having an opentGndlar@d it Qg to Lt Nhhddih B4R M8k Etore\’.i’*i'rﬁ!ti ﬁigrﬁipfr)]é? KeckiSn kO ed

inthe ink cartrid ch that "t he .l ower end opepi of k suction
passage i s gﬁg'ggogﬁnﬁﬁgtWHngwgfggwﬂﬁp?ﬁ%mP%ﬁgfﬂgggfion i nk chanber when
the ink cartridge is mounted on ink jet recordi ng apparatus and the upper
secti on i nk2&hErbek cstidgescondmg tsclaim 2 1h ftrtharcoimpkisihgaredtmo$pheleeommiinisstored i n

the upper sget t@dininiatingmeRRver QEEQEHR chdifber WieABGHhak. t he partition wall
when the ink cartridge I1's nounted on the ink jet recording apparatus. 33. A

met hod for Lpjecting ink intqg an ink cartridge used for .a printing

appar at us, ?‘ﬂeﬁledﬁk %Fgﬁ%eﬁcﬁﬂgm%%?'inﬁﬁn i ‘”Icg'?/{)ér SMER ®HUNber, an upper ink
chanber, an communi cation flow passage connected between the | ower ink
chanmber and2$.h&hewipbeartridgk achalireep claan @i fffiglree ndrmaisingpmepsningdialewtergm tei ded
bet ween t hejMpRly pdik chanber and an ink supply port, and an atnosphere
comuni cati on nechani sm comuni cated with the | ower ink chanber, wherein

t he met hod risjng;.reducin ressyre, in the ink cartridge. an

i ecti ng i i 1o Bk PitisidepatBidit BABER Zhitunty potimimbed peeing el Bauci ng

i s conduct edtkshprhuptt, thishiisfernaqddroyshyokattomavall of He infegartidgcaccor ding to clai m

33, wherein the step of ink injection includes filling the [|ower ink

chanber Wi tB7i Me ink cartridge according to claim 21, further comprising a first opening and a second
opening, both of which are formed through a bottom wall of the ink cartridge.

28. The ink cartridge according to any one of claims 24 to 26, further comprising a film
sealing the opening.

29. The ink cartridge according to claim 27, further comprising a film sealing the first opening
and second opening.

30. The ink cartridge according to claim 21, wherein the lower end opening of the ink suction
passage is placed in the ink stored in the lower section ink chamber when the ink cartridge is
mounted on the ink jet recording apparatus.

31. The ink cartridge according to claim 21, further comprising a plurality of partition walls
partitioning the upper section ink chamber, each of the partition walls having an opening at a
bottom of the partition wall, and

wherein the upper section ink chamber stores ink such that an ink level of the ink
stored in the upper section ink chamber exceeds the opening of the partition wall when the ink
cartridge is mounted on the ink jet recording apparatus.

32. An ink cartridge for an ink jet recording apparatus, 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;

9.



35. The nethod according to claim 34, wherein the |lower ink chanmber is
filled wwth ink in a condition that the | ower ink chanber is opened to
at nosphere. 36. The method according to claim 33, wherein the step of ink

injection includes filling the wupper ink chanmber with ink. 37. The nethod
according to claim 36, wherein the upper ink chanber is filled with ink in a
condition which is different fromthat for filling the | ower ink chanber.

38. The nethod according to claim 37, wherein the upper ink chanber is
filled with ink in a anCiakdiotvi ga8sagd ftidlyh@nheped th ipe hadrdarink shavibeeto the essur e
reduci ng state. -3G3gpp} ngihod according to claim33, wherein the

injecting step include e.process that the ink su rt.is filled with
k- a0, he et hod dt v pRSEE A Ravity € el BiinS BERLY, BRI o fiphieta T V1§
injected into the thepiikreartrgse Autrisposed pethyy fheeinknflgva pasress SBir esalestivedy and
the i nk supply por blocking tiks flow dieam tie1 uppEheechient fnkdchamber toi tie 38k suipdy orh i n
the injecting stepdedeftting oniandiffee@ihl presditd BedwetppBE inkNdappl9 RLRE thOupgee | nk

supply port through.dibgififilpgnti al pressure val ve nechanism 42. The

met hod according to clajm33, . wherein the .step of ink injection |s conducted
by njecting |k int®PLRAY piARioP Tt as e B R ahS stRPR IR APhF ARy om
the ink supply por ?fthewparttipn walls hayingan appping s battese ot BHrPHElen Wil t he i nk
cartridge. 43. Thereietitkod smewlon dienigk tcartrgdgaismhaBat thihlomwer end drenwmg @f thefink nk

i njection icHdnsuGEess Picedi ifjtRCnkNgrédla tholdvdr RectiofkniC akdnited 9@ert Meawgh sai d

gg,enwgrgpﬁaaﬁ ddeQs tdEnt @%Lnki jahe&?aﬁ*%%araﬂéﬁ%{ grt?eelgﬁl%m@ﬁ&lclﬁﬁewumr el @I M

e step of  I,nk i'njectjonh 1s. cC .orienting the 1nk
cart 11 dge. UBk Shhe otk devel phate ok aibeciocs dPiey SeLiok i Khaper GRtsr e { ne
step of preapsting of dsuparaPnanall prhen dhe kofartrifigeiis mgustsdi o ther ik deraensdiog
si mul t aneouspbyratas. | east for a tine period. 46. The nmethod according to claim
33, wherein the step of ink injection is conducted while the step of

ressure r 3 : : :
Becordi ng ool o EPUERE s RlOUPI'Ufidafsst RE By aniblos, I F 100,
the. Step oPTPEsSREsPEdyrey e TeBHTLEL BePe P Ehd HRTSHIBRIY (
passage connected between the lower ink chamber and the upper ink chamber, a differential
pressure valve provided between the upper ink chamber and an ink supply port, and an
atmosphere communication mechanism communicated with the lower ink chamber, wherein

the method comprising:
reducing pressure in the ink cartridge; and
injecting ink into the ink cartridge, wherein
the step of pressure reducing is conducted through the ink supply port.

34. The method according to claim 33, wherein the step of ink injection includes filling the
lower ink chamber with ink.

35. The method according to claim 34, wherein the lower ink chamber is filled with ink in a
condition that the lower ink chamber is opened to atmosphere.

36. The method according to claim 33, wherein the step of ink injection includes filling the
upper ink chamber with ink.

37. The method according to claim 36, wherein the upper ink chamber is filled with ink in a
condition which is different from that for filling the lower ink chamber.

38. The method according to claim 37, wherein the upper ink chamber is filled with ink in a
condition that the upper ink chamber is under pressure reducing state.
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48. The nethod according to claim33, wherein the step of pressure reducing
inthe ink cartridge is vacuum suction. 49. A nethod for manufacturing an
ink cartridge, conprising: providing an ink cartridge which is adapted for
bei ng nounted on a carriage of a printing apparatus for comunication with
an ink supply needle provided in the printing apparatus via an ink supply
port of the ink cartridge, the ink cartridge conprising a | ower ink
chanber, an upper ink chanber, an conmunication fl ow passage connected

between t h®, ITOWRHetHod ke @ RAKEIB c1aAR 93 AR DM injdcike SBRMBRNGs the stbékemanhd al
pressure vqhyg?ﬁggthQQEdQﬁ%wﬁgn t he upper ink chanber and the ink supply
p

port, and an a ere communi cati on mechani sm communi cated with the | ower
i nk chanber; reducing pressure in the ink cartridge; and -31 injecting ink
into the i Mo cHictmsthseaccoidimgdp gny pee off dpme3gPewhiipia theods fyected iploribuct ed
t hr ough t hespperkinisehpmbat, thedifferebiial pieherareiveadd the G stpplg poroinchaiorded9, wher ei n
the step of ink injection includes filling the |ower ink chanber with ink.

51. The netho [ | al.m: ' 2 ol Ny
filled wit h‘hi gﬁ‘%ﬁeﬂg’q °<?g'r"i‘¥| ?.ﬁo‘ﬁﬁe?‘]ﬁ'g?' f ?‘%ﬁ*‘ srté‘?ﬁ‘k'J Q\ﬁ\ﬁgr%éﬁd%?"g n%pr@ﬁ%’d“f 0
at nospher e. chewber igythe ipksueply BtBrogsih e dptepntizl presgire YA RCHANHR step of i nk
injection includes filling the wupper ink chanmber with ink. 53. The nethod
accordi ng t4. clis methdd awbekig © diis 36)peiereimthe Glegrddenk iigectibh liecbndiidtddl bnk in a

condi tion WhGhelisk iftlofthEhR Bhrr[deOhrdufdRbn bRhink lul ek Db &nd iRk Ripply Por CRRBIPET -

54. The net.hod ordin cl.am5 rern the upper ink chanber is
filled mﬁtHS%WEgﬁﬁﬂggh%gﬁﬁﬁ}vggot %?kf%gﬁﬁ%per i nk chanber is under pressure

reduci ng state. 55. The nethod according to claim49, wherein the step of
pressure reBucTihrgmithod hesoidine toceritnr 4% gehetesn thacstepmisiok tinjestion S6conttsedhbst hod
accordi ng tigje@ingiink 4R, thavik catridgt theoughpad bpenidg Spapd tdtié ledesink bieanjikncess t hat
the 1ink supply port is filled with ink.
44, The method according to claim 33, wherein the step of ink injection is conducted by
orienting the ink cartridge up side down.

45, The method according to claim 33, wherein the step of pressure reducing and the step of
ink injection are conducted simultaneously at least for a time period.

46. The method according to claim 33, wherein the step of ink injection is conducted while the
step of pressure reducing is conducted through the ink supply port.

47. The method according to claim 33, wherein the step of ink injection is conducted after the
step of pressure reducing is conducted through the ink supply port.

48. The method according to claim 33, wherein the step of pressure reducing in the ink
cartridge is vacuum suction.

49. A method for manufacturing an ink cartridge, comprising:

providing an ink cartridge which is adapted for being mounted on a carriage of a printing
apparatus for communication with an ink supply needle provided in the printing
apparatus via an ink supply port of the ink cartridge, the ink cartridge comprising a lower
ink chamber, an upper ink chamber, an communication flow passage connected between
the lower ink chamber and the upper ink chamber, a differential pressure valve provided
between the upper ink chamber and the ink supply port, and an atmosphere
communication mechanism communicated with the lower ink chamber;

reducing pressure in the ink cartridge; and
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57. The nethod according to any one of clains 49-56, wherein the ink is
injected into the upper ink chanber, the differential pressure valve and
the ink supply port in this order. 58. The nethod of claim57, wherein in
the injecting step, ink is injected fromthe upper ink chanber to the ink
supply port through the differential pressure valve nechanism 59. The

nmet hod according to claim49, wherein the step of ink injection is conducted
by injecting ink into the ink cartridge through an opening different from
the ink supply ipetting imhincd theiisk tatrided wharcautb sap b pteasuravedhcing istdaeducrzk

cartridge. 60. fRagH®ME MRAugfepiti ng to claim 59, wherein the step of ink
injection is conducted by injecting ink into the ink cartridge through said

openi ng opeped_to the lower ink ch er. 61. The method according to claim
49, wher of not. hz?t‘estns OGRCCPIS tﬁj‘"’é’é’f‘%ggw{'eare‘ﬂéﬁoﬁff‘@t‘gd“‘by‘ﬁcﬂ?‘? é’ﬁ[“g?fgf%{'%tthk
cartridge uppwst ik cpoviar walpinkThe et hod according to claim49, wherein the
step of pressure reducing and the step of 1ink injection are conducted

si mul t aneous] YT méE@Plcch@ingdo biall® SQSIHRh the RhveP ik chafbdrat hfch ARCAHKIARI tO
claim 49, wher Jgﬂ&pﬁeﬁ}ep is,conducted while the step of

.of ink injectlio
pressure reduerng heg coH’u@géﬁm?eFSd%ﬂ”PHE‘WH%*%ﬁpp|y port. 64. The nethod
according to claim49, wherein the step of ink injection is conducted after
the step of2.pTeswethed pesdudigrg clam d8ndbrrtie dhet dapoafghk inestiomknckdgplilingthet . 65.
The net hod ofpecinRichan®Rr witkitnkher conprising: sealing the opening after the
injecting step is conplete. 66. The nethod of claim56, further conprising:

seal ing the_jnk suppl ort after e.njecting step is copplete. . . 67. The

rethod o or i rehaRedadB et sl 67 SRS uifts ik amByrt I ikd e nog

of clai m 665ondieR dhich isifferant fopphanforfypng the lowgnmkghdimber film  69. A met hod

of injecting ink into an ink cartridge including a case including: a | ower

i nk chanber 54, fie MER&T adcOingRAGRARMK 53, wherein the upper ink chamber is filled with ink in a
condition that the upper ink chamber is under pressure reducing state.

55. The method according to claim 49, wherein the step of pressure reducing in the ink
cartridge is vacuum suction.

56. The method according to claim 49, wherein the injecting step includes the process that the
ink supply port is filled with ink.

57. The method according to any one of claims 49-56, wherein the ink is injected into the
upper ink chamber, the differential pressure valve and the ink supply port in this order.

58. The method of claim 57, wherein in the injecting step, ink is injected from the upper ink
chamber to the ink supply port through the differential pressure valve mechanism.

59. The method according to claim 49, wherein the step of ink injection is conducted by
injecting ink into the ink cartridge through an opening different from the ink supply port, which
is formed through a bottom wall of the ink cartridge.

60. The method according to claim 59, wherein the step of ink injection is conducted by
injecting ink into the ink cartridge through said opening opened to the lower ink chamber.

61. The method according to claim 49, wherein the step of ink injection is conducted by
orienting the ink cartridge up side down.

62. The method according to claim 49, wherein the step of pressure reducing and the step of
ink injection are conducted simultaneously at least for a time period.



an ink supply port for supplying an ink to a recording head; a conmunication
fl ow passage connecting a communi cation port connected to a |lower portion
of the | ower ink chanmber and a communi cation port connected to a | ower
portion of the upper ink chanber to each other; a flow passage connecting

t he upper ink chanber and the ink supply port to each other; and an opening
comuni cating with the |lower ink chanber, and a differential pressure valve
di sposed in the case and in the fl ow passage, wherein the ink cartridge is
arranged sueh TihahethdieactdtBing fo dikid 49pPRYrein e sePparBkrinje&ion i @ahatgedhilt rem t he

i nk supply REp Efﬁr&'&ﬂygﬂu&i gls(iblﬁ(fu@{egﬂt&%lﬁ tﬁé%lyﬁl{)ﬂlgrﬂgrt.t he ink in the |ower

i nk chanber is noved to the upper ink chanber ough the conmmuni cation flow
passage as consunption of the ink in the upper ink chanber proceed, -33 the
met hod compPf-si bigfiethef] aseending 1 Haim 4 viheren thhgen gk injestioncin sprsiusted wissthgh t he
comuni cat i etep of wewspasslageg iswhndueted gaough tig iy wpplyipertby sucki ng air through
the ink supply port; and injecting the ink into the | ower ink chanber

t hrough t he 0P AGLUFRIaEDSS, f@,jfk[erj:ognpq{sﬁgzent in the lower ink chanber. 70.
a I'n

An ink cartridge conprising: ower chanmber and an upper ink chanber,
partitioned by a partition wail; an ink supply port for supplying an ink to
a recordi ng hea@aWitsitheonspingaterdee inigctipg steplis complsit y needl e of a cartridge

hol der; a comuni cation fl ow passage connecting a | ower portion of the |ower

i nk chanber ¢aNthe ethWFCIaRRBS, if@hePEorigiBingPper ink chanber to each other; an
air flow passage system for comunicating the [ower ink chanber with the

atnosphere; a valve provided in the air flow passage system a differential
pressure val ve ﬁ?%@%‘&kﬁwp ykf&’rtfalﬂSth)é{’&H‘bgeSte@dﬁWéﬁg‘?tﬁg t he upper ink

67. The method of claim 65, wherein the opening is sealed by a film.
68. The method of claim 66, wherein the ink supply port is sealed by a film.
69. A method of injecting ink into an ink cartridge including
a case including:
a lower ink chamber;
an upper ink chamber;
an ink supply port for supplying an ink to a recording head;
a communication flow passage connecting a communication port connected to a lower
portion of the lower ink chamber and a communication port connected to a lower portion

of the upper ink chamber to each other;

a flow passage connecting the upper ink chamber and the ink supply port to each other;
and

an opening communicating with the lower ink chamber, and

a differential pressure valve disposed in the case and in the flow passage,

wherein the ink cartridge is arranged such that the ink in the upper ink chamber is
discharged from the ink supply port through the differential valve, and the ink in the

lower ink chamber is moved to the upper ink chamber through the communication flow
passage as consumption of the ink in the upper ink chamber proceed,
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chanber and the ink supply port to each other; and an openi ng conmuni cati ng
with the | ower ink chanber, wherein the ink cartridge is arranged such that
the ink in the upper ink chanber is discharged fromthe ink supply port
through the differential valve, and the ink in the |ower ink chanber is
noved to the upper ink chanber through the conmunication flow passage as
consunption of the ink in the upper ink chanber proceed, the partition wall
extends in an inclined manner such that a side of the ink supply port is
posi ti oned downhamethahchngprisinge of the opening of the | ower ink chanber is
positioned upward, and the valve is opened when the ink cartridge is
attached to the &

rd hol d i i C
contains the in ?I[ %Jr;%%ﬂ% 'n@(}qgg%psefgﬁ(tﬁh%?&qg%g% %F %?ﬁg{unf&%ﬁn@%%éa Fhe
| ower ink chamb&H'°¢EHEEPR S?W&Pﬁ%&&?%?b@?@ 6 steply PR s present
therein. -34 71. The ink cartridge according to claim 70, wherein the air

fl ow passage syigjeamghavinkgntarhe ladverosiptiambectbronginihe apéniny whiathaesir Ispraskitch an
air permeabl e fihHPiboersiK @umbgd di sposed, and an opening opened to an upper
portion of the | ower ink chanber and comunicating with the atnosphere
communi cation chapber, 72. A pmethod of injecting ink into an ink cartridge

i ncl udi ng: 7% MbiREFarfridge eHBRTSIE:  an upper ink chamber; an ink supply port
for supplying an ink to a recording head while connected to an ink supply

needl e of a cardibivelgek tainberand an apIERAR icBaiben) Partitiowd Ppaapatiioc @aNect i ng a

| ower portion of the |lower ink chanber and a |ower portion of the upper ink
chanber to each other: . a djifferenti al ssure val ve .di.sposed in the flow
passage connecti™n ptslﬁjé’ lyu%oﬁeerOr X ?y’%%{]n@égo A 4erorde head ‘%@gﬁPV‘GBS‘?E" ?"omgach
other, an air fVBRiY perdleatia cafridee Ol communi cating the |ower ink chanber
with the

a communication flow passage connecting a lower portion of the lower ink chamber and
a lower portion of the upper ink chamber to each other;

an air flow passage system for communicating the lower ink chamber with the
atmosphere;

a valve provided in the air flow passage system;

a differential pressure valve disposed in the flow passage connecting the upper ink
chamber and the ink supply port to each other; and

an opening communicating with the lower ink chamber,

wherein the ink cartridge is arranged such that

the ink in the upper ink chamber is discharged from the ink supply port through the
differential valve, and the ink in the lower ink chamber is moved to the upper ink
chamber through the communication flow passage as consumption of the ink in the upper
ink chamber proceed,

the partition wall extends in an inclined manner such that a side of the ink supply port is
positioned downward and a side of the opening of the lower ink chamber is positioned

upward, and the valve is opened when the ink cartridge is attached to the cartridge holder,

and wherein the upper ink chamber contains the ink filled up to substantially 100% of its
volume, and

the lower ink chamber contains the ink injected such that air is present therein.
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at nosphere, and a valve provided in the air flow passage system wherein the
ink cartridge is arranged such that the ink in the upper ink chanber is

di scharged fromthe ink supply port through the differential valve, and the
ink in the | ower ink chanber is noved to the upper ink chanber through the
comuni cation flow passage as consunption of the ink in the upper ink
chanber proceed, and the valve naintains a closed state when the ink
cartridge is not attached to the cartridge holder and opens when the ink
cartri dge i 3l.arllkesiakestridge abvordigy for didgeroh ahéetein theasit vk @ashge dybiemilaking Sn

injected i nétﬂoiaﬂ@releemﬁ.nkmsnrchmﬁn wm@lﬁ:an fr mQAbﬁé fh 8 YdtctlelAtspbdd® anki Nk 1S
filled t her% X eﬁnRg F%en%a] Posélﬁq}cvﬁﬁag[gt)(on OQQIgé) Igwer ch bef Eiid C%H’lﬁn H%gttu{ \blth ﬁe

injected in '¢oh on

present t h¥mgiphere pammypcatipn f”éccordlng to cIa|n172, wher ei n the a|r f1 ow
passage system having an atnosphere communi cati on chanber in which an air
per meabl e f 74 m inethsd sfahjediing ik i610Q8 &k cafifidbe incBRlirgn openi ng opened to an upper
portion of the |ower ink chamber and communicating with the atnosphere
conmuni cation ¢ aan ¢ chids The met hod according to claim 73, wherein in the
upper ink chanteP " M®elPE: i s reduced by sucking air through the ink
supply port. 75. The nmethod according to claim73 or 74, wherein the ink is
i nj ect ed whi | e anhiepey aitkwbamber; cl osed. 76. A nethod of injecting ink into an
ink cartridge including: a lower ink chanber; an upper ink chanber; an ink
supply port for t 0 an
ink supply neeaclzlls“.lllpmp}S nlgmaﬁr Eybl)&;% z?n mgwaa%ccgnn%ﬁ%g%wg%%ﬁggv@%%s@gﬁ%
connecting a | & (%ﬁ %ﬁl ﬂJMBr i nk chanmber and

a communication flow passage connecting a lower portion of the lower ink chamber and
a lower portion of the upper ink chamber to each other;

a differential pressure valve disposed in the flow passage connecting the upper ink
chamber and the ink supply port to each other,

an air flow passage system for communicating the lower ink chamber with the
atmosphere, and

a valve provided in the air flow passage system

wherein the ink cartridge is arranged such that

the ink in the upper ink chamber is discharged from the ink supply port through the
differential valve, and the ink in the lower ink chamber is moved to the upper ink
chamber through the communication flow passage as consumption of the ink in the upper

ink chamber proceed, and

the valve maintains a closed state when the ink cartridge is not attached to the cartridge
holder and opens when the ink cartridge is attached to the cartridge holder,

and wherein the ink is injected into the upper ink chamber under a condition such that the
ink is filled therein up to substantially 100% of its volume, and

the ink is injected into the lower ink chamber under a condition such that air is present
therein.

73. The method according to claim 72, wherein the air flow passage system having an
atmosphere communication chamber in which an air permeable film is stretched disposed, and
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a lower portion of the upper ink chanber to each other; and a differenti al
pressure val ve di sposed in the flow passage connecting the upper ink
chanber and the ink supply port to each other, wherein the ink cartridge is
arranged such that the ink in the upper ink chanber is discharged fromthe
ink supply port through the differential valve, and the ink in the | ower

i nk chanber is noved to the upper ink chanber through the conmunication

fl ow passage as consunption of the ink in the upper ink chanmber proceed,
and wher ei mntdpeningiépensd ©LHppipp@ovtton lof therl@ss lkechamberenid celmbyicging k¥ithghai r

t hrough t heyhéshers bitthniRibA cidfbed he 1Nk is injected into a portion between
t he upper ink chanber and the ink supply port. 77. The nethod according to

claim 76, erein the ink is further injected into the upper ink hapber .
78. An ink“@ar Ei"lﬂ‘b’@sé&‘i%q'“i‘%ﬁor? ﬂahfgawfw%lwgbﬂe*ﬁaw B’é&gam‘m RIGFWE ™ 5 ca@EBer
i nk chamberbyaneking dighgepgh i inkisupheporpar titi oned by a partition wall, the

| ower ink chanber being capabl e of communicating with atnosphere; -36 an

i nk supply BorfheWhdthdd dcSoRing\b dRfh 3t of 7k OMRFeiPMHetihiER Bfectkd YRk Jafldgs Mai N
body and to, Jich an ink supply needle of a cartridge holder can be

connected; a comruni cation flow passage connecting the |ower ink chanber and
the upper ink chanber to each other; and a differential pressure valve

di sposed betowdeanethadeof iigrsing infkinte B b eprtrided inchidingnk supply port, wherein the
ink cartridge is arranged such that ink in the upper ink chanber is

di scharged fromdhgidkthambRp! y port through the differential valve, and ink
in the | ower ink chanber flows to the upper ink chanber through the

comuni cation flow passage as consunption of ink in the upper ink chanber
proceed, an upper ink chamber;

an ink supply port for supplying an ink to a recording head while connected to an ink
supply needle of a cartridge holder;

a communication flow passage connecting a lower portion of the lower ink chamber and
a lower portion of the upper ink chamber to each other; and

a differential pressure valve disposed in the flow passage connecting the upper ink
chamber and the ink supply port to each other,

wherein the ink cartridge is arranged such that

the ink in the upper ink chamber is discharged from the ink supply port through the
differential valve, and the ink in the lower ink chamber is moved to the upper ink
chamber through the communication flow passage as consumption of the ink in the upper
ink chamber proceed,

and wherein the ink is supplied while pressure is reduced by sucking air through the ink
supply port and the ink is injected into a portion between the upper ink chamber and the

ink supply port.

77. The method according to claim 76, wherein the ink is further injected into the upper ink
chamber.

78. An ink cartridge comprising a cartridge main body including:

an upper ink chamber and a lower ink chamber partitioned by a partition wall, the lower
ink chamber being capable of communicating with atmosphere;
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the partition wall extends in an inclined manner such that a side of the ink
supply port commrunicating the upper ink chanber is positioned dowward, a
first opening communicating with the | ower ink chanber and a second opening
comuni cating with the upper ink chanber are provided at the | ower portion
of the cartridge main body, and the first opening, the second opening and
the ink supply port are sealed while the upper ink chanber stores ink
injected up to substantially 100% at its volunme and the |lower ink chanbers

stores ink i npeikedppdhpdrewRtNBGPdeded at Slokviel poRtbnt dFeedaRridgedrfain body and to
which an ink supply needle of a cartridge holder can be connected,

a communication flow passage connecting the lower ink chamber and the upper ink
chamber to each other; and

a differential pressure valve disposed between the upper ink chamber and the ink supply
port,

wherein the ink cartridge is arranged such that

ink in the upper ink chamber is discharged from the ink supply port through the
differential valve, and ink in the lower ink chamber flows to the upper ink chamber
through the communication flow passage as consumption of ink in the upper ink chamber
proceed,

the partition wall extends in an inclined manner such that a side of the ink supply port
communicating the upper ink chamber is positioned downward,

a first opening communicating with the lower ink chamber and a second opening
communicating with the upper ink chamber are provided at the lower portion of the
cartridge main body, and

the first opening, the second opening and the ink supply port are sealed while the upper
ink chamber stores ink injected up to substantially 100% at its volume and the lower ink
chambers stores ink injected while atmosphere is filled therein.



