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

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

i nk, and nageRKacARERIDOF ANBIMPETHOD SONDINK el BT T GrarTHERR N@Nnd i n addi tion
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 supplying black ink, yellowink, cyan ink, and
magenta ink are mount edBieKG P | QB el Hindl Y FN TGN d t oget her with the
carriage. In_the recent, record apgaratus, t.he carrjage has been noved - 1

at high speetf8r INVHRIAR pbrk2bes | 1 Fasthy I F¥peapplying

ink to a head of a record apparatus and a method of ink injeclion

thereinto.
5 An ink jet’record apparatus generally comprisés a record
head mounted on a carriage and moving in the width direction
of record paper, and paper feed means for moving the record paper
relatively in a direction 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
.15 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 noved



In such a record apparatus, pressure fluctuation occurs in internal ink as
an ink supply tube is extended and bent with acceleration and decel eration
of the carriage, making unstable 5 ejecting of ink droplets fromthe record
head. Thus, such an ink cartridge is proposed, Lhat conprises a |ower ink
storage chanmber (ink tank chanber) opened to the atnosphere side, an upper

i nk storage chanber (ink end chanber) for head connection, connected via an
ink flow passage to the 10 | ower ink storage chanber, and a differenti al
pressure regulating valve placed at mdpoint in a passage connecting the
upper ink storage chanber and a head supply port. According to the ink

cartri dge,hiayegaddy ef i asflfirdos Jreialed a@inkhe nkead «sirde spyeaggat i ve
pressure generation neans 15 and the differential pressure regulating valve

i s opened acnordgliatygly Fedorslpppararus)k dresishe or €tarduleddn secukat the
adverse effect on ink produced by pressure fluctuation nmentioned above is
| esseneih amd exle lcamkbes samplnle d upgp itvheubec b s detearideditarichdenyit witzhn wat er
"head difference. 20 In the ink cartridge, an opening portion for ink

i nj ect i dPcelaraloirt ranst declhy e asiingl ef opedi ey L iate t maskiingk upatabilebe
injected, under ink injection conditions respectively required for the ink
tank cHARELhPE ek ik GHE Ih &8 thmdreaedd fgédi-nk end chanber nust

contain no afrDSPMOLS, 37 A JRNS A WD AP ia Thchlig giher hand.

a lower ink storage chamber {ink tank chamber) opened to the
atmosphere side, an upper ink storage chamber {(ink end chamber)
for head connection, connected via an ink flow passage to the

10 lower ink storage chamber, and a differential pressure regulating
valve placed at midpoint in a passage connecting the upper ink
storage chamber and a head supply port.

According to the ink cartridge, a negative pressure is
generated on the head side by negative pressure generation means

15 and the differential pressure regulating wvalve is opened

accordingly for supplying ink to the record head, so that the

"adverse effect on ink produced by pressure fluctuation mentioned

above is lessened and ink can be supplied to the record head
at the optimum walter head difference.

20 In the ink cartridge, an opening portion for ink injection
is constructed by a single opening, and thus ink cannot be injected
under ink injection conditions respectively required for the
ink tank chamber and the ink end chamber.

That is, the ink end chamber must contain no atmosphere

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



chanmber nust have a proper ink anount. Therefore, ink needs to be inj ected
into the separate chanbers under different conditipns. Particularly, if ink
is injected into the ink end chanber 5 in the cartridge under the ink
injection (atnosphere injection) conditions required for the ink tank
chanber, air is mxed into not only the ink tank chanber, but also the ink
end chanber. Consequently, bubbles 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 nmethod of ink injection into the ink cartridge, for nmaking
it possitin®dr0 Ry entvd b epdr amibe@ant, xed into ink supplied to a head
when ink is used, and ensure stability 15 on printing. SUMVARY OF THE

| NVENTI ON TarHdrefend,, hackaedbBgddise theete€dhitonhd HesLritse phavbded an ink
cartridge being detachably connected to a head of a record apparatus, and
conpri sitmen didfedeat mpradi tigast.ank chanber opened 20 to the at nbsphere in
a state in which the head and the cartridge are connected, and an ink end
chanber comfafitdaileg M.t B & hek Lakindedtehdider thed inkagndgchambas head,
wherein the case is, formed with a first opening comunicating wth the ink
tank chidhbde CaRbridgechfPbidie AGXcHRRAT QR | (RETwsPherige IRARCEABN thanber .
25 Since_the .ink cartnid%gfgﬁ Ehus qg@gggured, i nk can be

conaf%lons require e in chamber, air is mixXed into

not only the ink tank chamber, but also the ink end chamber.

Consequently, bubbles are mixed into ink supplied to the head

when ink is used, and stability on printing cannot be ensured;
10 this is a problem.

It is therefore an object of the invention teo provide an
ink cartridge and a method of ink injection into the ink cartridge,
for making it possible to prevent bubbles from being mixed into
ink supplied to a head when ink is used, and ensure stability

15> on printing.

SUMMARY QF THE INVENTION

To the end, according to the invention, there is providad
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



- 3 injected into the ink tank chanber through the first opening under

at nosphere injection condition, and ink can be injected into the ink end
chanber through the second. openi ng under vacuum injection condition. 5
Theref ore, bubbles can be prevented frombeing mxed into ink supplied Lo
Lhe head when ink is used, and stability on printing can be ensured. Here,
it is desirable that the case is formed with an atnospheric comuni cation
port for discharging the atnosphere 10 in the ink tank chanber, and a
suction port for conducting vacuum suction of the ink end chanber. Since the
ink cartridge is thus configured, ink is injected into the ink tank chanber
whi | e thejedt@sphete tise dirse hedrge dhadnyeau gh rdieyhathes ghekitC opeAikgi cati on
port, and ink is injected 15 into the ink end chanber while vacuum suction

i s condunder 4tmagmHerd henjsamcticon quorditildn,i sndednkakbe beatintketsdcti on
port is an ink supply port for supplying ink to the head. Since the ink

cartri dgeto $hehuskcemd idnameer theougk Buppleyong0opening amdsuppiyiung i nk to
the head of the record apparatus can be used as the suction port for
conductimieeetumaiditiomof the ink end chanber at the ink injection tine.

On {he other hand, a nethod . of injecting ink into an ink <cartridge
accor di ng t o T1RF G 4Rt PHRPLESFRP IRGMBrEVESTEA fRRM being mixed into

lnk supplied Lo Lhe head when ink is used, and stabilityonprinting
can be ensured.

Here, it is desirable that the case is formed with an
atmospheric communication port for discharging the aztmosphere

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

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

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

It is desirable that the suction port is an ink supply port
for supplying ink to the head.

Since the ink cartridge is thus configured, the ink supply

20 port for supplying ink to the head of the record apparatus can
be used as the suction port for conducting wvacuum suction of
the ink end chamber at the ink injection time.

On the other hand, a method of injecting ink into an ink
cartridge according to the invention is applicable to an ink

25 cartridgebeingdetachablyconnectedtoaheadofarecordapparatus



25 cartridge being detachably connected to a head of a record apparatus 4
and conprising a case having an ink tank chanber opened to the atnosphere
in a state in which the head and the cartridge are connected and an ink end
chanmber comuni cating with the ink tank echanber and | eading to the head,
and is directed to an ink injection 5 nethod for injecting ink into the ink
tank chanber and the ink end chanber in the case. in the nmethod, ink is
injected info the ink tank chanber under a predeterm ned ink injection
condition, and ink is injected into the ink end chanber under an ink
injection condition different fromthe predeterm ned ink injection 10

condi ti omd Reqatisaigf Sueelzcahawthgdant hek e fan deinyevicgeeeantonkheartri dge
wherein ink can be injected under the ink i-njection conditions respectively
requi r egltifi@ephidiee i ink 4 astke tohanbevhianid tihee hienld and tékanbetridfeHere, it is
desirable that, in injecting ink into the ink end chanber, vacuum suction
of the ¢omneritkdlradben, ik edshdbaredr coNguuridiatgndowsibhtize metkhbdpkt here can
be provided an ink cartridge wherein bubbles can be prevented from occurring

in i fkhameemanidiessidaachaibehagtenapARk 5 Sl upedd bagnstpbiriegténn 20
o111, S0, b ST UL s, dept T bLe DAL acyumucten, o (g Lk end
Furtherén&tcﬁéhé¥¥“fﬁﬂ%ﬁ%téggé.i Eni@k%cﬁgﬂgogpkiﬁﬁtfst;ﬁﬁected into
the ink tank chamber under a predetermined ink injectien condition,
and ink is injected into the ink end chanber under an ink injection
condition different from the predetermined ink injection
10 condition.
Becauseof suchamethod, therecanbeprovidedan inkcartridge
wherein ink can be injected under the ink injection conditions .
respectively required for the ink tank chamber and the ink end
chamber.
15 Here, it is desirable that, in injecting ink inteo the ink
end chamber, vacuum suction of the ink end chamber is conducted.
Becording 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 injeeting ink into the

ink tank chamber, the ink tank chamber communicates with the

25  atmosphere.



I nk tank chanber, the ink tank chanber communicates with the 25 atnosphere.
5 According to such a nethod, there can be provided an ink cartridge
wherein ink can be injected into the ink tank chanber under atnosphere

i njection condition. Thepresent disclosure relates to the subj ectmatter
contained 5 in Japanese patent application No. 2001-147418 (filed on My
17, 2001), 2001-149315 (filed on May 18, 2001), and 2001-262036 (filed on
August 30, 2001), which are expressly incorporated herein by reference in
their entireties. BRI EF DESCRI PTION OF THE DRAWNGS 10 In the acconpanyi ng
drawings: FIG 1 is an expl oded perspective view to show the whole of the
i nk cartri dgecanodin nte teuean @rvathowgnt tlofre hean nveproni dedEl 88,12k (a) and
2 (b) are perspective views to show the appearance of the ink cartridge
accor did#f il dFr Wigsdimenk 6aN s tmetir@nmitonthel énk3tesk chambeect i ve
view showing the internal structure of the ink cartridge according to the
enbodi fEYe o2 PSR RREHt I BHRCTasoR | @MYL §+¥m upward in a slanting direction;

FIG 4 is a perspective,view show the internal structure 20 of the ink
cartridge addGrRlas PR BTG RRIRE S5 CS haS SHEERCE G b LAE S EwARed om

f'g;"é;‘r"ﬁg% 'S arpalﬁ:rf%ﬁegt%q{‘ LK &G L0 FLGNS. 1 SofuT1 PR 8T BN 18 SO e
1%, 2061), 2001-149315 {[lled on May 18, 2001}, and 2001-262036
(filed on August 30, 2001}, which are expressly incorporated
herein by reference in their entireties.

BRIEF DESCRIPTION OF THE DRAWINGS

10 In the accompanying_drawings:

FIG. 1 is an exploﬁed 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 smbodiment of

15 the invention;

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

FIG. 4 is a perspective view showing the internal structure

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

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

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

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



the ink cartridge according to the enbodi nrent of the invention; FIG 6 is a
rear view to show the internal structure of 25 the ink cartridge according
to the enbodi mnent of the invention;, 6 FIG 7 is an enlarged sectional view
to show a negative pressure generation system storage chanber of the ink
cartridge according to the enbodi nent of the invention; FIG 8 is an

enl arged sectional view to show a valve storage 5 chanber of the ink
cartridge according to the enbodi nent of the invention; FIG 9 is a front
view to show the connection state of the ink cartridge according to the
enbodi nent of the invention to a cartridge holder; 10 FIGS. 10 (a) and 10
(b) are viewsigo deser bheenbargkdi sgetitwnl F1ow passage Dfnddees ik
cartridge according to the enbodi ment of the invention, in which FIG 10(a)
i s a secteissmale geperibioschesimdn cdlonposhohenber iof ehraingt cactuidgef the ink
cartridge, and FIG 10(b) is a bottomview to show an ink injection hole;
15 and eRlc@rding $oatbehemaeféngniweigthe desertbena nmethod of ink injection
into the ink _cartridge according to the enbodi nrent of the invention.

DESCRI PTI ON &EGTHE L PREFERREDIENBEY MENT LU IR T FRRY #@1VE $Herag®onpanyi ng

rawi n her r hown referr i n f an ink rtri n n
?n% i nj% ; '8% gfatl?e SJ'.n car r?d%e Sgcggggggn'{?o tt%eoem%odimen%ao% tlgege and a

invention;

FIG. 8 is.a front view to show the connection state of
the ink cartridge according to the embodiment of the invention
to a cartridge holder;

10 FIGS. 10 (a) and 10 (b) are views to describe an ink injection
flow passage of the ink cartridge according to the embodiment
of the inventiocn, 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

| ~FPIG. 1l is a schematic drawing to describe a method of ink
injection into the ink cartridge according to the embodiment
of the invention.

DESCRIPTICN OF THE PREFERRED EMBODIMENT

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

To begin with, the ink cartridge will be discussed with
reference to FIGS. 1 to 11. FIG. 1 is an exploded perspective

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



nmet hod thereinto incorporating the invention. To begin with, 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 nent of the invention. FIGS. 3 and 4 are perspective views
showing the internal structure of the ink cartridge according 5 to the
enbodi nent of the invention as viewed fromupward and downward in a
slanting direction. FIGS. 5 and 6 are a front view and a rear view to show
t he i ntednadirsgniuol whe bivédei omk Fd@st.ri dge aactdrich) ngré petrbpeentodi nent of
the invention. FIGS. 7 and 8 are enlarged sectional views to show a

negat i vial g dsuséor0 thenepreboansysoEnilse ditdy eacttaisare agdoadiakvéost or age
chanber of the ink cartridge according to the enbodi ment of the invention.
FI G 9 ke gmbostimepte@ft Bhe hoWarHe ConnEEEFons A & G et BersRRCtEHEt ri dge
according to the, enb?ldi_mant of the invention to a cartridge holder. FIGS.

10 (a) ‘GriRISIENeHILY £Pe N TERD S ettt 1 B8 KT I £29¢ 6RCPF Gk Passage of
the i trid di to.th nmbodi t of .t i ti
e ol A S R 4 R ekl JECHOHEP R e na

oL B Rl K SO SAYCRL G KD a1 2 Bl vgple show on
has @ yjew and a rear view to show the internal structure of the ink
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
totheembodiment of the invention, inwhichFIG.10-(a) isasectional

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

20 An ink cartridge 1 shown in FIGS. 2 (a) and 2 (b) has a
container main body (lower case) 2 almost rectangular in a plane
view, and opened to one side, and a lid 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



contai ner main body (lower 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 fl ow passage system and an air fl ow
passage system (both described - 8 later) Fornmed in the |ower portion of
the container nmain body 2 are an ink supply port 4 that can be connected to
an ink supply needle 72 of a record head 112 (both are shown in FIG 9),
and 5 a first opening (open hole) 85 and a second opening 86 (both are
shown in FIGS. 4 and 5) placed side by side adjacent to the ink supply port
4. The latkesiupply port 4 is nade to communicate wth an ink end chanber
(differential pressure regulating valve storage chanber) described |ater
and the firsfompehiing 85 iloweEr medd o edmingi cansawnel aafinr bpdiynR st or age
chamber (ink 'tank chanber% 11. A substantially cylindrical seal menmber 200
made ofa¥&iEerdnk eupplyiBop a%édlﬁtncﬁﬁebﬁnﬁowm%mg gor A Inssshphi in FI G
1. A through hole 200a axially opened is nmade at the center of 15 the seal
nmember BRRALA g BR&EKE: Resal 5%2 b&RR/YR 2R Y Bpem §gG-afd cPBEi ng t he

t hrough ho] e 200a as the ink._s ly. needle 72 is inserted_and, repoved is
di s%ogéad '%Fstmeof?ﬂkl%pmafrbmﬂ%ﬂ, y85ar?al &r CREFPTE RBFPLEF égngpﬁg i on spring

202 for, W difid.d e $RELNYs DIPEPE15RE! 9:60% 84 ad WA oS cRLaced:
ink supply port 4. The ink supply port 4 is made to communicate
with an ink end chamber (differential pressure regulating valve
storage chambex) described later, and the first opening 85 is

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

A substantially cylindrical seal member 200 made of rubber,
etec., is placed in the ink supply port 4, as shown in FIG. 1.
A through hole 200a axially opened is made at the center of
15 the seal member 200. A springbracket (valvebody) 201 for cpening
and closing the through hole 200a as the ink supply needle 72
" is inserted and removed is disposed in the ink supply port 4,
and further a helical compression spring 202 for urging the spring
bracket 201 to the seal member 200 is placed.

20 The second opening 86 i1s made to communicate with the first
ink storage chamber 11 through an atmospheric communication port
86a, and communicate with the ink end chamber {second ink storage
chamber 16, third ink storage chamber 17, etc.,} through an ink
injection port 86b, as shown in FIGS. 10 (a) and 10 (b).

25 Retention members 5 and 6 that can be attached to and detached



20 The second opening 86 is made to conmmunicate with the first ink storage
chanber 11 through an atnospheric communication port 86a, and comruni cate
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 nmain body 2. Acircuit board (1C board) 7 is

di sposed bel ow one retention nenber 5 as shown in FIG 2 (a), and a valve
storage chanmber 8 is disposed below the other 5 retention nenber 6 as shown
in Fl GXr&u (a)catk Zigd)ho Idwer & re proiakrd ihitlegyrad 19t onagbedepree retai ning
information data concerning ink, for exanple, color type, pignent/dye based
ink typsidéplofr dimai npongaaneuntaisdrddy 2nunbetirexdpl ratdoh (&t boardppli ed
model , and the l.ike so that the data can be witten. 10 The val ve storage
chanber” 8L hiadl P T ¢ DNV PR EVFEHSPT TTHRE CaPEr SAGENI ABeFEFon?si de

(lower side) as shown in FIG 8, and ap jdentification piece(s) 73 and a
val ve ofﬁ’rfaﬁl ard’cil‘“’?osﬁ@ﬁ'&% Fha’iﬁg@ @)l%dﬁ%ﬁ%&e&é‘pﬁﬁa%geﬁatchi ng
opePat i SHEHITGb SIS (Gt 1100 | Bh HBck 267 WA 2 S5l ot ated a5 the
Lo Vo P SlhaneLod, ORI SR od sebpunef shigbis. VBT Pl
whet herqofa N d18: 1K 1 ARY LEb AR 1€ 0lor type, pigment/dye based
ink type, ink remaining amount, serial number, expiration date,
applied model, and the like so that the data can be written.
10 The valve storage chamber 8 has an internal space opened
te the cartridge insertion side (lower side) as shown in FIG.
8, and an identification piece(s) 73 and a valve operation rod
70 {shown in FIG. 9) on the record apparatus matching with the
ink cartridge 1 advance and retreat in the internal space. An
15 operation arm 66 of-an identificatién blog:k 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
cperation rod 70 (the identification piece 73) of a cartridge
holder 71 (shown in FIG. 8) kefore 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_



with a given record apparatus is formed in the |ower part of 20 the internal
space. The identification convex part 68 is placed at a position for mnaking
possi ble 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 conmuni cate
with 25 the ink supply port 4 (before an atnospheric open val ve described -
10 later is. opened). A through hole 60 as an atnospheric comruni cati on hol e
opened and cl osed by the opening and cl osi ng operation of an atnospheric
open valve 601 is made in a chanber wall 8a of the valve storage 5 chanber 8
(at nosphetée ppespehadper 501), as shown in FIG 8. The operation arm66 is
pl aced on one opening side of the through hole 60, and the atnospheric open
val ve 601 i sApghaoeghdmoldél cf e topepheg isi cewofnitded: itdr bagd opelhed60. The
operation arm 66 has an operation part 66b for pressing a pressurization
film 10ar@lustseshbyychiePoemibeand Ichpsang epriratlyl afeth grigjosphierdcin an
upward slanting direction into the path of the valve operation rod 70 and
is fixedPed IV Sittatl Acradmill Bod)aBLeRrdh 82 P&t BRE oFR L &6 EI98g poi nt

66a, The pressurization film6l is attached t.Q the chanber, wall 5 .sa so
as }50 b?%%&b?ﬁeat h?%%‘??rh?ﬁ’ec &fe%n‘g‘at’ﬁ?f‘?/ﬁbqlg 10f2% RSO é§’s!§rI|Gza iron film
?ér In;df glgrﬁg)éﬁefr gogllr %g:%slhﬁ ;%&%loagc?erg)gﬁ oorzfle o%:%rblglenr;’sfc;ecbf-r ee It?ltr%ql%%l space

hole 60, and the atmospheric open valve 601 is placed on the
other opening side of the through hole 60. The operation arm
66 has an operation part 66b for pressing a pressurization film
10 (elastically deformable film) 61, and is placed projecting in
an upward slanting direction into the path of the valve operation
rod 70 and is fixed to the container main bedy 2 through a rotation
supporting point 66a.
The pressurization £ilm él is attached to the chamber wall
15 . 8a so as to block the through hole 60, -and the whele 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 €5 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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film61l and the opening peripheral margin of the through. hole 60 is opened
to a through hole 67 conmmunicating with the first 20 ink storage chanber
(ink tank chanmber) 11 (both are shown in FIG 5). The atnospheric open
val ve 601 has a val ve body 65 for opening and closing the through hole 60,
and an el astic nenber (plate spring) 62 for constantly urging the valve
body 65 agai nst the 25 opening peripheral margin of the through hole 60. The
elastic - 11 nenber 62 is formed at an upper end part with a through hole
62b into which a projection 64 is inserted for regulating the elastic
menber 62 in nove (guiding) . On the other hand, the elastic nenber 62 is
fixed atembéowst ehdQamed it @it hreontesicn@ar ts wikhn abdtdyofghhholigh a
projection 63. In FIG 1, nunmeral 88 denotes an identification |abel put on
an uppe?Zh acetparhi@i a e cmmtdianert indisn ibsgy t2dcdrrespondihdnat thehe bl ock
87, nuneral 89 denotes a filmfor sealing the ink supply port 4 (through
hol e 20035t hdusibir 2 900 MGV eIUd ingh- 100R obhg eaFh iy Radf i FR2 openi ng
85 and tﬁe second opening 86. Nuperal 91 depotes a vacgyum pack for w apping
the i nkCtHFtrT AGEPEE &f ready*fA F 6@ WPYRTIH .pﬁlé%t?nH’léH'l?nEoPl‘gé\;\PBéssage
system H?e [ ow passage . system..n the container main body 2 will be
di s%:usse dnvm %dfeé egljérnocu %5 o .O%l 6;3(5 10. [Ink flow passage systenj
In FIG. 1, numeral 88 denotes an identification label put
on an upper face vart of the container main body 2 corresponding
to the block 87, numeral 89 denotes a film for sealing the ink
supply port 4 (through hole 200a}, and numeral 90 denotes a film
10 for sealing the first opening 85 and the second opening 86.
Numeral 21 denotes a vacuum pack for wrapping the ink cartridge
1 already filled with ink,.
Next, the ink flow passage system and the air flow passage
system in the 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 joining
20 a protective label 83 to the rear of the container main body'
2 through an outer film (alr 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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The ink cartridge 1 is forned with an internal space by joining the lid
body 3 to the front of the container main body 2 through inner filns (air
shield filns) 56 and 502 and joining 20 a protective |abel 83 to the rear of
the container main body 2 through an outer film(air shield film 57, as
shown in FIG 1. The internal space is divided into upper and | ower parts
by a partition wall 10 extending slightly dowward toward the ink supply
port side opposed to the record head 112 (shown in 25 FIG 9), as shown in
FIGS. 3 to 5. The lower area of the internal - 12 space provides the first
i nk storage chanber 11 opened to the atnosphere in the connection state to
t he recaratdheadhvikdes Toke |filrertradikatse owakks cB8thand130dpdhesietenthéeén hei ght
position are disposed in the first ink storage chanber 11. One 5

i nt er nediratspheald i30GHes quiraeed iwnt Istater édetbenirredrdpheadgliZom one si de
surface part of the first ink storage chamber 11. The other internediate
wall 301 is TG@pds‘é(PItn@qlﬁeteb@tatldm Bt andf 30Redfiiftsrentikist behglet chanber 11
and is placed on the ink up port side of the internediate wall 300. The
|nt er methtte OF0 aR&| F11§89559r% t HEhS 1088 $PESPEPRRISIIERE e HedmbeP™e1 i nt o

o P PN b i B B8Rt RS o
G D 2 My e 08 SBI55 10
The other intermediate wall 301 is opposed‘to the bottom part

of the first ink storage chamber 11 and is placed on the ink
supply port side of the intermediate wall 300. The intermediate

10 wall 301 partitions the first ink storage chamber 11 into two
space parts 1la and 11b placed side by side in the ink injection
direction (up and down}. ﬁhe infermediate wall 301 is formed
with a2 through part 30la having the same axis as the axis of
the first opening 85.

15 On the other hand, the upper area of the internal space
is defined by a frame 14 with the partition wall 10 as a bottom
part. The internal space of the frame 14 forms (a part of) the

. ink end chamber connected to the record head 112, and the front
side of the ink end chamber is divided into left and'right parts

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

A communication flow passage 18 communicating with the first

25 ink storage chamber 11 is connected to fthe second ink storage
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Is defined by a frame 14 with the partition wall 10 as a bottom part. The

I nternal space of the frame 14 forns (a part of) the ink end chanber
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 vertical wall 15 having a
communi cation port 15a. One of the areas into which the internal space is
di vided provides a second ink storage chanber 16, and the other area
provides a third ink storage chanber 17. A communi cation fl ow passage 18
communicating with the first 25 ink storage chanber it is connected to the
second ink storage - 13 chanber 16. The communication flow passage 18 has
communi ¢adiber ifor t Thegommniksly ian Fdarrpasrk I pérhpd siommums catien

comuni cati on flom/gassa e 18 is formed by a recess part 18c (shown in FIG
6) openee” td lfRe2R€APLAT {AVCE ARBIRARET PRt tedy -2 BRe COMMERdicRdi%i n the up
and down, direction and an air shield film (outer film 57) faor bl ocking and
Seal | norHHK GEEHETG B The TS S (oSS RTS8t | (R 718 Favi ng tvio
| ower a upper, ¢o ni catio rts J19a and 19b. c nicatin i.th the

et de B EEq BBTTHE GEL 8 pB o e PSP R D e o e
conmguni caty 0_tloupass : L caty of 11,498, I d at a
COTgUN 41400 1P SHLOMRBSAPLE { AP IUCALLOD BOEL Rk Plaged o A
other c L30b0R 1RGN Lnd Hed 1S Y 26@Jo8ER 8n P BH Tth@”r@@ﬁ@@ a0 18Re upper

area in the first ink storage chanber 11. on the other hand, the third ink
st or age xheaercioh ivafOri®ehaving two lower and upper communication
ports 1%a and 1% communicating with the inside of the first
ink storage chamber 11 is provided upstream from the communication
10 flowpassage 18. Onecommunicationportl9aisplacedataposition
opened to the lower area in the first ink storage chamber 11.
The other communication port 12b is placed at a peosition opened
to the upper area in the first ink storage chamber 11.
| On the other hand, the third ink storage chamber 17 is formed
15 with a differential pressure regulating valve storage chamber
33 (shown in FIG. 6) for storingadifferential pressure regulating
valve 52 (membrane valve) shown in FIG. 7 and a filter chamber
34 (shown in FIG. 5) for storing a filter 55 (nonwoven fabric
filter) shown in FIG. 7 by a laterally elongating partition wall
20 22 and an annular partition wall 24. The partition wall 25 is
formed with through holes 25z for intreducing 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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15 with a differential pressure regulating valve storage chanber 33 (shown
in FIG 6) for storing a differential pressure regulating valve 52
(menbrane valve) shown in FIG 7 and a filter chanber 34 (shown in FIG 5)
for storing a filter 55 (nonwoven fabric filter) shown in FIG 7 by a

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

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

conmmuni G&Ll ay paid tReaphetweesntdiel pard, tnenisléormal! o4 afidid haopartition
wall 10, and is fornmed on a side with a partition wall 27 having a
comuni € gfd omni (pioyt wW24d Bét heeing e comanmilidadionabbr 242 andbdtheedr ame 14. A
comuni cati on passage 28 communicating with the conmuni cation port 27a and
ext endeplaBtihiehevapl atdl alowwnthi recineon 4.s provindedibethernpeheagartiti on
wail 27 and Lhe franme i4. A through hole 29 communicating with the filter
chanber?2 84cempenbhat hed cohnitatORpbraatien pedt Faardd Bxtiesdsdaced in
an upper gg{t of the connunica%ton assage. 28.. 10 The throu%p_hqle 29 is
forred By E'AR iADFUWR PLEERRGPEr TSWRFPYider RtSsTodd s #aH &Mt i ti on

o 2T TS0 e BB R O SIS B U 70 00
the filter chamber 34 through the communication port 24a and
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
15 communicating with the through hole 29) and shallow at an opposite
end part (portion communicating with the filter ci'lamber 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 nembrane valve 52 has
a through hole 52c¢, and is urged te the filter chamber side by
a helical compression spring 50, and has an outer peripheral
margin fixed through an annular thick part 52a to the container
mainbody 2byultrasonic welding. The helical compression spring

25 50 is supported at one end part by a spring bracket 52b of the
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forned deep at one end part of the container main body 2 (portion 15

communi cating with the through hole 29) and shall ow at an opposite end part
(portion communicating with the filter chanber 34). The differenti al
pressure regul ati ng val ve storage chanber 33 stores the nenbrane valve 52 as
a differential pressure regulating valve that can becone elastically

def ornmed, such as 20 an elastomer, as shown in FIG 7. The nenbrane val ve
52 has a through hole 52c, and is urged to the filter chanber side by a
hel i cal conpression spring 50, and has an outer peripheral margin fixed

t hrough an annul ar thick part 52a to the container nmain body 2 by

ul t r asonini vl dlivag veTHE il headn 4% @ﬂd%ﬁﬂmﬁ{\)’% 2tiny pépRREEEd at one
end part by a spring bracket 52b of the - 15 nenpbrane valve 52 and at an
opposi tzanehd e tiilffeaespt ahg darsacket re@0Bat Ing ke Ldkeffiermrdd ghapbessure
regul ati ng val ve storage chanber 33. The position accuracy of the heli cal
conpr eski onToer ipwg 1 t30nt ectheanygnbfanbevhklecsd? compne $mor tsptied enent f or
the 5 differential pressure regulating valve to control the differential
pressurd Ehdhanaemane parliveofod HE mantimged tealkyvelspenteéds the be pl aced
by the helical conpression spring 50 w thout bend, osition shift, etc., as
shon iH K ent I aRERSF UL BERsE BLDY VRLYRE f Rt | BeegRAEPFeRELRALt he t hi ck
10 part_52a of the qprane val ve ﬁf. TQ&@filt r 55 foi alggmﬁgg,tnk to pass
t hr ougP R Wit (PR PRV e $25G O DthselFR=PRE PPMEr SehBRESF 34, as
shown gy %Eeplaced.by the helical compressien spring 50 without bend,
position shift, etc., as shown in FIG. 7.
Numeral 54 denotes a frame formed integrally with the thick
10 part 52a ¢f 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 of the filter chamber 34 is sealed with the inner
film 56 and the cpening of the differential pressure regulating
15 valve storage chamber 33 is sealed with the outer £film 57. When .
the pressure in the ink supply port 4 lowers, the membrane valve
52 is separated from a valve seat part 25b against the urging
force of the helical compression spring 50 (the through hole
52c¢ is opened). Thus, ink passed through the filter 55 passes
20 through the through hole 52c¢ and flows into the ink supply port
4 through the flow passage formed by the recess part 35. When
the ink pressure in the ink supply port 4 rises to a predetermined
value, the membrane wvalve 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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7. The opening of the filter chanber 34 is sealed with the inner filmb56
and the opening of the differential pressure regulating 15 val ve storage
chanber 33 is sealed with the outer film57. When the pressure in the ink
supply port 4 |owers, the nenbrane valve 52 is separated froma val ve seat
part 25b against the urging force of the helical conpression spring 50 (the
t hrough hole 52c is opened). Thus, ink passed through the filter 55 passes
20 through the through hole 52c and flows into the ink supply port 4

t hrough t he flom1passage formed by the recess part 35. When the ink
pressure in the ink SUR y ort 4 rises to a predeterm ned value, the

menmbr anes VARRE 58 0t $P8nIRReSVRPVE RES 'lpét"rrtﬂ?Sb' cepStRBLUPEFREIFSr ce of
the helical conmpressi.on spring 50, shutting 25 off the flow of ink. Such
operal|QﬁFﬁ%?‘ﬁbﬂéhf%&}daﬂﬁﬁﬁégy ink - 16 is supplied to the ink supply port

4 while a, ﬁpSt%ﬂ% %%?%%G%Jéy §ﬁre is maintained. [Air flow passage

systen] As s ainer main body 2 is formed 5 on the

rear with a e gip 2 3¢ fahg r%bik%gnglomﬁgﬁsgggﬁe rgglfgﬂﬂgg and a

wi de concave groove t‘’chéd portion) opene at nosphere, and

furg herod dHRCESS Pt B] GERACR PIrbbvenayi #Yrapadkipst fllSQt %EQE?&&& shape in
a plane view leading to the first ink storage chanber own in FIG 5)

The necassaH:dashd3Bweastaimisave §ra88e3Y andiehba ﬂu@m)%p@n@b an air
perneable film84 is stretched and fixed to thereby form an atnospheric
to the atmosphere, and further a recess part 38 (space part}
having an almost rectangular shape in a plane view leading to
the first ink storage chamber 11 (shown in FIG. 5). The recess

10 part 38 contains a frame 39 and ribs 40, onto which an air permeable
film 84 is stretched and fixed to thereby form an atmospheric
ventilation chamber. A through hole 41 is made in the bottom
part (wall part) of the recess part 38 and is made to comux}icate
with an elongated area 43 defined by the partition wall 42 {shown

15 "~ in FIG. 5) of the second ink storage chamber 16. The area 43

- 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 to the configuration, when the ink cartridge 1
is mounted to the cartridge holder 71 as shown in FIG. 8, the

valveoperationrod70of thecartridgeholder 71 abuts theoperation

25 arm 66 shown in FIG. 8 formoving the convex part 66b {pressurization
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ventilation chanber. A through hole 41 is made in the bottom part (wall
part) of the recess part 38 and is made to communi cate wth an el ongated
area 43 defined by the partition wall 42 (shown 15 ' in FIG 5) of the
second i nk storage chanber 16. The area 43 has a through hole 44 and is
made to communicate with the atnospheric open' chanber 501 (shown in FIG
B) through a conmuni cation groove 45 defined by a partition wall 603 and a
t hrough hol e 46 opened to the comruni cation groove 45. The opening of the
at nospheri c 20 open chanber 501 is sealed with the inner film(air shield
film 502 shown in FIG 1. According to the configuration, when the ink
cartrid§élm 61y mpubhedvabve heodwnrsidelge Aeshgdingivas theowrlve FPdy 9, the
val ve operation rod 70 of the cartridge holder 71 abuts the operation 25 arm
66 showR?i¥d ERBAraLeer AR hE et PReRHRY SR rpRIerasapy B3 & thatingouah 17 film
i de. Accordi e val ve bod 65 is,_separated

?rlémt ?hégislﬁbxéaﬁﬁ%%e 5F S Frat iyt ns‘g‘?‘-l'%lq’rfe.t? h 1 hoi®v8b *mafd She first
0K Lot OB IATORC (AL SRS, DEL G Ol ISR LAl fesERs Bl 30
SrPa EsobHE AU pUEPRLEKgs E SSRd s IR OE 4o e The
supply peedhga KéieAB4! Nenyabyves bosly 204 dnrd g iHik SUppl YeROr t TAei S Opened
10 and ink is consunmed by the record head 112,” the pressure of the
valve body 201 in the ink supply port 4 is opened by insertion
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 inkin the recordhead 112 proceeds,
ink in the first ink storage chamber 11 flows into the second
20 ink storage chamber 16 through the communication flow passage
18 shown in FIG. 4.
On the other hand, as ink is consumed, air flows in through
the through hole 67 {shown in FIG. 5) communicating with the

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

25 chamber 11 lowers. As ink is further consumed and the ink liquid
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ink supply port 4 falls below a stipulated 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 value, 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 record head 112 proceeds, ink in the first ink storage chanber
11 flows into the second 20 ink storage chanber 16 through the

comuni cation flow passage 18 shown in FIG 4. On the other hand, as ink is

consumed gkl FEOMRelNERET GbRunider 14K Bt NAg GAK Fhewn thie fHi®std)

comuni cating with the atnosphere, and the ink liquid level in the first

ink storage 2boghgeberanitet OVEr Sopdited Mo ithd Wtkidebnears ieduahd thie i nk
liquid - 18 |evel reaches the comunication port 19a, ink fromthe first

i nk st orayeocharbere kI dopenedrikosthelat ngspher)e fibweubhts hehe tdecaugh hol e
E7 at the ink supplying tine) flows into the second ink sLorage chanber 16
vi a the sohmahetrage onhéoer phssage W8 S aruyetivart iwint If laiwr paSiskge BEBbbl es. are
noved up by a buoyant force, only Lhe ink flows into Lice third ink storage
chanBer 798RR8TgH tht BEY comficEEPBAC P NS%ed HPtNE & buryanhforse t he

o Rt 3P BEReE S Hhe-Eo et ion poLt 208 oL theL
the communication port 15a in the lower part of the vertical
wall 15, passes through the communication port 26a of the partition
wall 26 from the third ink storage chamber 17, moves up on the

10 communication passage 28, and flows into the upper part of the
filter chamber 34 from the communication passage 28 through the
area 31 and the communication port 24a.
After this, the ink in the filter chamber 34 passes through
the filter 55 shown in FIG. 7, flows into the differential pressure
15 regulating valve storage chamber 33 from the through holes 25a,
further passes through the through hole 52¢ of the membrane valve
52 separated from the valve seat part 25b and then moves down
.in the recess part 35 shown in FIG. 6 and flows into the ink
supply port 4.
20 The ink is thus supplied from the ink cartridge 1 to the
record head 112.
If a different kind of ink cartridge 1 is placed in the
cartridge holder 71, before the ink supply port 4 arrives at
the ink supply needie 72, the identification convex part 68 (shown

25 in FIG. 7) abuts the identification piece 73 (shown in FIG. 9)
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10 communi cation passage 28, and flows into the upper part of the filter
chanber 34 fromthe communi cati on passage 28 through the area 31 and the
comuni cation port 24a. After this, the ink in the filter chanber 34 passes
through the filter 55. showmn 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 nenbrane 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

di fferentskifidcattkNgealdrddloe1] b ot AapentBylde theard IvadgRhalkdern 71,
before the ink supply port 4 arrives at the ink supply needle 72, the

identifigediph. Can@eiald, @ dshent2oti RrblGle7hsabusttbechderindi cation
piece 73 (shown in FIG 9) - 19 of the cartridge holder 71, blocking entry
of the vafvenbpexatriige rosl ghacdherat dre peocnienceInf thisubtetas a
different kind of ink cartridge is placed can be prevented. In this state,

t he val veheparlats ewarad ip0 dods7 oloes male agt ivkes bpdhaitdrar adrimis ag8 ei t her
and thus_the val ve bOdKB6S is maintained in the closed valve state,

prevent i ffy BVERST andohPBs e ViadwesBraEnt > iiF pRdntaipsd imkhs Glegedchanber

11 as it i | eft standing. the other hand, if the.ink _cartridge
dr awn Ouyafy%n§tate,-pre ené{hg evaporaltion of the an solvent 1ngth

% is

first ink storage chamber 11 as it is left standing.
On the other hand, if the ink cartridge 1 is drawn out from
the placement position in the cartridge holder 71, the operation
i0 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 into the ink cartridge in the
embodiment is characterized by the fact that the ink tank chamber
li and the ink end chamber can be filled with ink under different
ink filling conditions.

That is, the ink injection method is characterized by the

25 fact that the ink tank chamber 11 can be filled with ink in a
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t he placenment position in the cartridge holder 71, the operation 10 arm 66
Is elastically restored because it is no | onger supported by the operation
rod 70, and the valve body 65 is elastically restored accordingly, blocking
t he through hole 60, so that conmmunication 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 enbodinent will be

di scussed with reference to FIGS. 5, 10, and 11. FIG 11 is a schematic
drawing to describe the ink injection nethod into the ink cartridge
according to the enbodinment. 20 The ink injection nmethod intqg the ink

cartri dgetd e the Whebb FiRe ALOPSPERAFAEBRRIDRIEIRF ¢ HY 123RY Rt ™MhE&RPNKk t ank
chamber 11 .and the ian. d(fha. er. can be . filled w th ink under .different
Cnk 1111 PRPRORAAT e THeRd M th Y (70 TRPdc o R (CRBAT s ERAAAS er | zed
by the gﬁggé$g that the ink tank chanber 11 can be filled with ink in a -
20 staté 1’h"which the atnosphere remains therein, and the ink end chanber

can be filledryidgh d @_km?oaﬁhfﬂkm%féé&%qhﬁ[a%h&ﬁga&aﬁ_ag &[R4 T@IE;Ei s end,

an ink injection machine 100 as shown in F 11 is used. The in
i nj estiom Maghided 10@HeonBki S8 c2tiBAaZhachiNBb1 00N chibectt 80z imkz21d 0 the
I nk tank chanber ii, a nozzle 10Cc for injecting ink into the ink end

chanber 1s@sonsl i ik sdimpeink into the ink tank chanber ii, a nozzle
100c for injecting ink into the ink end chanber (second ink storage
chamber 16, third ink storage chamber 17, etc.,), and a nozzle
100a for performing vacuum suction to discharge air in the ink

10 end chamber. The nozzle 100a is connected to the ink supply
port 4, the nozzle 100b to the first opening 85, and the nozzle

100c to the second opening 86.

The nozzle 100b is preferably inserted into and piaced at
a deeper position in the cartridge than the through part 30la

15 of the intermediate wall 301 shown in FIGS. 3 to 5 and 11. Thus,
the nozzle 100b is' inserted into and passed through the first
opening 85 and the througﬁ part 30la so that the ink injection
.position is located deeper than the through part 30la (at a deep
interior part of the cartridge), whereby when ink is injected,

20 ink bubbles can be prevented from occurring. That is, in the
beginning of injecting ink, the height difference between the
ink injection port of the nozzle 100b and the ink liguid 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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chanmber 16, third ink storage chanber 17, etc.,), and a nozzle 100a for
perform ng vacuum suction to discharge air in the ink 10 end chanber. The
nozzle 100a is connected to the ink supply port 4, the nozzle 100b to the
first opening 85, and the nozzle 100c to the second opening 86. The nozzle
100b is preferably inserted into and placed at a deeper position in the
cartridge than the through part 30la 15 of the internediate wall 301 shown
in FIGS. 3to 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

i nteriorga hoefoddier CabtFhAYBhbpMRer &Y othedciPK iEsrdrni ectidbulB1 Lok
bubbl es can be prevented fromoccurring. That is, in the beginning of

i nj ecti ngdunk whche ihei gbt 181 éfec@ncehdelimeemddiantd malilnj3adt beevpatg of the
nozzl e 100b and the ink Iiquid level is small and thus bubbles are |ess

pr oduced:heNmroktllvs ifdon imjEichg laewkelink depbaesi dk hntecticam pebweeds, the
ink injection port 25 of the nozzle 100b goes under the injected ink and air
ent rai nitde 2tempssll atst weddurs0ls anchad:epdBisisEs cenady 8&cur. Even if ink
bubbl es occur when ink is injected, the internediate wall 301 Erevents t he

bubb? es fromTsSmgfdite LRk WA ot used rssdf8Awnt Hes PhREEFedI at e

wal | 301 and the first opening.85. 5 Thus, if. the jnk cartridge is turned
upsi de ddtur®E SLRFEC w’?rf“t ﬁgGst%‘t eafstr?o‘i/\/rlrnil]‘nlillél-‘eo‘)lﬁ'%‘?’t K Efﬁb%%anj ect ed,

I nk bUbQ&ﬁﬁeto the top of the ink cartridge 1.
Consequently, ink with no bubbles can be supplied through
the communication ports 1%a and 1% to the communication flow
10 passage 18 and finally can be supplied to the ink supply port
4,
When ink is supplied through the first cpening 85 to the
ink tank chamber 11 as inaicated by the arrow (s¢lid line) in
FIG. 10, the atmosphere in the ink tank chamber 1l is escaped
15 through the atmospheric communication port B6a as indicated by
the arrow {(dashed line) in FIG. 10, whereby it is made possible
to supply ink from the nozzle 100b. That is, the ink tank chamber
.11 communicates with the atmospheric open valve 601. through the
through hole 67, but the atmospheric open valve 601 is closed
20 with the ink cartridge 1 not placed in the cartridge holder 71.
Thus, the atmospheric communication port 86a is provided for
escaping the atmosphere (air) in the ink tank chamber 11 when
ink is injected.
The atmospheric communication port 86a is opened facing

25 the second opening 86 together with the ink injection port 86b.
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nove to the top of the ink cartridge 1. Consequently, ink with no bubbles
can be supplied through the communication ports 19a and 19b to the

comuni cation flow 10 passage 18 and finally can be supplied to the ink
supply port 4. Wen ink is supplied through the first opening 85 to the

i nk tank chanber 11 as indicated by the arrow (solid line) in FIG 10, the
at nosphere in the ink tank chanber 11 is escaped 15 through the atnospheric
comuni cation port 66a as indicated by the arrow (dashed Iine) in FIG 10,
whereby it is made possible to supply ink fron1the nozzl e 100b. That is,

t he ink ank hanber 1 communi cates with the, at nbsph C en_val ve 601
t hr ough % TG 8P§?lnﬁu%%tﬁ§ SEALEPNEL Bﬁg 4 %H §86®ﬁ £$% cl osed

he at f‘mts%ﬁgr kaw%%‘%%m'hf’%%ﬁl%b&“t& b s R b S T R B ot e
at”DSDQEX&*éﬁ%rfnﬂrliig%ﬂﬂyﬁ }QH?B%Q&ﬂQQE %Edﬂgﬁﬂetkgﬁﬁg§ h@hfS&Ed The

at m)spherl Cc comruni C a s opene acl n € second openl ng

86 Loget her Wb tfig | p}sléa?al%%' R P 8ER- eny gﬁaﬁgg.‘ésth&gﬁgﬁeﬂ%‘d openi ng

86 is sealed wi t'h m 90 after 1ink 1s injected, where
at npsphfyd £ Conpuigatl ¢ RRdcuBtad andnt herepknks) est keq, pert 86b can be

hernetical |y seal ed. hbxt ink injection into the ink end chanber through
the 5 nozzIThdiumzﬂuﬂdndxaldmﬁeuﬁﬁmﬂé\mL@h¢ﬁetﬁgenaevéosEIEs placed
between the ink injection port 86b of the second opening 86,
to which the nozzle 100c 1s connected, and the ink supply port
4. Thus, unless the pressure on the ink supply port 4 side is
10 low, ink cannot be filled up to the ink supply port 4. .

Air needs to be prevented from being mixed into the ink
end chambexr. Thus, vacuumsuction is conducted through the nozzle
100a from the ink supply port 4 side at the same time as ink
is supplied. through the nozzle 100c. |

15 Further, the communication port 18a is provided in the-
proximity of the ink injection port B6b 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 FIG. 11. As an ink cartridge,

the ink cartridge 1 before the ink supply port 4 is sealed with

25 the film 89 and the first opening 85 and the second copening 86
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The differential pressure regulating valve 52 is placed between the ink

i njection 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 low, ink cannot be filled up to the ink supply
port 4.. Air needs to be prevented frombeing mxed into the ink end
chanber. Thus, vacuum suction is conducted through the nozzle 100a fromthe
i nk supply port 4 side at the sanme tinme as ink is supplied. through the
nozzl e 100c. 15 Further, the conmunication port 18a is provided in the
proximty of the ink injection port 86b of the second opening 86, so that

i nk suppld edallletoygbribe; 8QZEY esddDed) sviftd lted rhnaugh ithereeidad) cation
port 18a, the conmunication flow passage 18, the second ink storage chanber
16, and the nbi sHoivnkiat pragei2p shaaberhd napzles t104 nko sppd yofport 4 as
ink mxed wwth no air (atnosphere). Next, the ink injection operation in

t he enbddi mevkt iwijlelctibe desbipeedOGi eher ebrrnentedt bo FLiG: ik $wpmly i nk
cartridge, the ink cartridge 1 before the ink supply port 4 is sealed with
25 t he FANtm489 thed fillmstf ppsnibgeRfngaB8 hhd sheordcopenopendhg(Bec - 23 are
segl ed (hernetically sealed) with the film90 i s provided. As shown in FIG
11,° af t jetq*féoﬁoEEngBﬁl?)ba K i6oéndectrd e e dirsh MBENFHFA® are

conneclodeb®t 0 L0IGSHPRIS £29LE dhadhif, b ShaoRE0'10 B3¢ 00d 11, Second
peni ng N
the ink end chamber (second ink storage chamber 16, third ink
storage chamber 17, etc.,) through the first ink injection port
B6b. At this time, ink is injected into the first ink storage
10 - chamber 1l while atmosphere in the first ink storage chamber
11 i1s 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. Ink
is injected into the inkiend 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 therecf. Excessively injected ink
may be discharged through the ink supply port 4.
After ink injection using the nozzles 100a, 100b, and 100c
is ended, the first opening 85, the second opening 86, and the

ink supply port 4 are hermetically sealed. The ink injection

25 operation is now complete.
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5 injection port 86b), ink is injected into the first ink storage chanber 11
through the first opening 85 and ink is injected into the ink end chanber
(second ink storage chanber 16, third ink storage chanber 17, etc.,)
through the first ink injection port 86b. At this time, ink is injected
into the first ink storage 10 chanber 11 while atnosphere in the first ink
storage chanber 11 is discharged fromthe atnospheric comuni cation port
86a (shown in FIG 10). Wen the first ink storage chanmber 11 is filled
with ink to about 50% of the volume of the first ink storage chanber il,

15 ink injection through the ink nozzle 100b is termnated. Ink is injected
into the ink meme,chanber eriid d Emamic U URMXSUCT ¢ O 1Y 2euUbe odegitedhiigri s
conducted through the ink supply port 4: in this case, to prevent renaining
bubbl es tdwed iakr injrttuien ¢ondstidesireaddesttival y meqaiaeldd fbe theextled into
the ink end chanber 20 to about 100% of the vol une thereof. Excessively

i nj ect edandk chipmpele agids dhar gad ehfoahhmbae, | ok tuppl Hupbies 4camfber i nk
injection using the nozzles 100a, 100b, and 100c. is ended, the first

openi ng FEBVarteds SEoHd DEpEHI AG486, 1BRkE LRE SYPRLsafpFy Popthaagréhen
hernetically seal ed. The ink.injection .2 eration i s now conplete. - 24

ThuS | e Sosa e SRR HAFECENoRTAARIBE ERRCEE CEREWEES - (he | nk

| njection condligas LESREELIVEl v L ety 68 her (e ERSsphapk £PRTPEy and the
percentage in the first ink storage chamber 11 is set to 50%
has been described, but the invention is not limited to it and
the percentage canbe changed appropriately in response to injected

10 ink amount.
As seen in the description made above, according to the

ink cartridge and the ink injection method thereinto according
to the invention, ink can be smoothly supplied from the ink tank

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

15 also be ensured.
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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 percentage in the first ink storage chanber 11
is set to 50% has been described, but the inventionis not limted to it
and the percentage can be changed appropriately in response to injected 10
i nk amount. As seen in the description nmade above, according to the 1ink
cartridge and the ink injection nethod thereinto according to the

i nvention,crifisan be snmoothly supplied fromthe ink tank chanber to the

i nk end chanber, and stability on printing can 15 also be ensured. -25
CLAIM5S 1. A nethod of injecting ink into an ink cartridge including a

cont ai ner haw mghodeoffinjésing tlkdamban inkeamidye drludimg awbhthinathavspher e, a second

chanber conmmuni catin ith the.fi.rst.chanmber. and an ink, supply bart
conmuni cat i ng wWith t 3“%%0%%1 _ u%f%{rlr%‘r”ftﬁﬁﬁn s@’ °t £ fsg?oé'ﬁtc?j% beﬁrcgggﬁ?‘ga{?ﬁl ve
mechani s mwithrthn fetichambereand an ik supidy serpginymypanatingawith thh eecosddemliercérdnber , t he
met hod conpri si ngyfhenal foSuRlvalyt GRUGHRE RraRfATIHcEn 1 il dng farber

t hrough the ink sﬁpply p@}t? gﬁg %ﬁnjec?ﬁns %%k #ﬁ%% tﬁe %@ggﬁgncﬁgﬂger. 2.
The net hodegmdehagbel, 1, wherein the first chamber comunicates with

at nospher e wWlaRtHoB BomprikngGRd {téds@@e i s nmounted on a printing apparatus. 3.

The met hod of clajm 2, mherejnhthe figst chanber comu icates with
at mosphere vi a &gqueing a pressure in the second chamber through the ink supply port; and

injecting ink into the second chamber.

2. The method of claim I, wherein the first chamber communicates with atmosphere when the

ink cartridge is mounted on a printing apparatus.

3. The method of claim 2, wherein the first chamber communicates with atmosphere via air

valve when the ink cartridge is mounted on a printing apparatus.

4. The method of claim 1, wherein the injecting step continues until the ink supply port is
filled with ink.

5. The method of claim 1, wherein the injecting step includes the process that the ink supply
port is filled with ink.

6. The method of claim 4 or 5, wherein in the injecting step, ink is injected from the second

chamber to the ink supply port through the differential pressure valve mechanism.
7. The method of claim 1, wherein in the injecting step, ink is injected into the second
chamber through an opening which is formed through an exterior wall of the container and

which communicates with the second chamber.

8. The method of claim 1, wherein the injecting step is executed in a state that the second

chamber is isolated from the first chamber.

9. The method of claim 1, further comprising the step of:

injecting ink into the first chamber.
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val ve when the ink cartridge is nounted on a printing apparatus. 4. The

nmet hod of claim 1, wherein the injecting step continues until the ink supply
port is filled with ink. 5. The nethod of claim1l1l, wherein the injecting
step includes the process that the ink supply port is filled with ink. 6.
The nethod of claim4 or 5, wherein in the injecting step, ink is injected
fromthe second chanber to the ink supply port through the differential
pressure val ve mechanism 7. The nethod of claim1, wherein in the injecting

step, inkips Twlﬁ&ﬁcﬂdafuatnwtfhﬂ)ese&ﬂmm clkaedper: t hrough an opening which is
formed through an ext.erijor nt ai ner and C nmuni, cat es
with the second™ Eﬁéﬂ%@? '“tQBthéAgﬁbdﬁﬂ’PﬁdE‘OB?% %‘P’QFfrﬁPimﬂ%\ﬂ@\ﬁg tn'hcf‘?n *PR{"YE i ng
step i s execumbiher dpaniag béiag rmbdithrdugk tiekecerick wadhehhetontsiner a0l aetinfcaem t he
first chan%%}mé#tg; b&ethod of claim1, further conprising the step of.

injecting h&"first chanber. -26 10. The nethod of claim 7, further
conprising the step of: injecting ink into the first chamber through another

openi ng d'lifeﬂ%’?ﬁetﬁord%@%l%ﬂ?? qglgﬁw(gn priskf@® anot her opening being forned
t hrough the exterior wal e cont al ner. and comunicates with the first

chanber. 11. Théﬂahﬁﬁﬁéﬂpwﬂg@lﬁa‘i% injecting $qpds cCEBWEI®-i si ng: seal i ng the opening
after the injecting step is conplete. 12. The nethod of claim 10, further

conprising; sealin Ee 0 i.-ng and the another opening after both of the
inj ect i ngqgt e mihed 8“'&5‘{‘)2@5‘."%%°°“‘Pﬁ'é'“%et hod of claim 7, further
conpri si ng: sealing the opening and the another opening after both of the injecting steps are

complete.

13. The method of claim 7, further comprising:
sealing the ink supply port after the injecting step is complete.

14. The method of claim 11, wherein the opening is sealed by a film.

15. The method of claim 12, wherein the opening and the another opening are sealed by a
film.

16. The method of claim 13, wherein the ink supply port is sealed by a film.
17. The method of claim 7, wherein the first chamber and the second chamber are
communicated with each other through an ink suction passage, and ink is injected into the

second chamber through the ink suction passage from the opening.

18. The method of claim 7, wherein ink is injected into the second ink chamber in such a state

that the ink supply port and the opening are directed upward.

19. The method of claim 9, wherein ink is injected into the first ink chamber while

communicating the first ink chamber with atmosphere.

20. The method of claim 1, wherein the reducing step is executed by a vacuum sucking

through the ink supply port.

21. The method of claim 1, wherein the first chamber and the second chamber are
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sealing the ink supply port after the injecting step is conplete. 14. The
nmet hod of claim 11, wherein the opening is sealed by a film 15. The net hod
of claim 12, wherein the opening and the another opening are sealed by a
film 16. The method of claim 13, wherein the ink supply port is sealed by a
film 17. The nethod of claim 7, wherein the first chanber and the second
chanber are communicated with each other through an ink suction passage,
and ink is injected into the second chanber through the ink suction passage
fromthe Qp@RiuRidatedBith ddRR ofiet AN gIVLn Bk Ricb/past@erein ink i.s injected into

t he second ink chanmber in such a state that the ink supply port and the
opening are directed upward. 19. The nethod of claim9, wherein ink is

i nj ect ed i2at The ethdd bBElainnk, difalstigiectedinkethe cawnd phanidici thgoughahd ink Stictionk
chanber with atnosphere. 20. The nethod of claim1, wherein the reducing
step is exXéeited by a vacuum sucking through the ink supply port. 21. The
met hod of claim11, wherein the first chanber and the second chanber are -27
comuni cated with each other through an ink suction passage. 22. The net hod
of claim2l1, ink is injected into the second chanber through the ink suction
passage. -28
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