| 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. Ng cpegrdnieadnoapabliepobrer ekt i MGEOr Bek THHkE Mekd ow i nk, cyan

i nk, and magenta ink, for exanple, is nounted on a carriage and in addition
to text print in black ink, full-color print 15 is nade possible by
changing the ink ejection percentage. } Thus, ink cartridges for supplying
bl ack i nk, yellow ink, cyan ink, and magenta ink to the record head are
placed in the main unit of the apparatus. In the ordinary ink jet record
apparatus, the ink cartEEﬂ§§§9H§E_§ELEEﬁpHEﬁEﬂ§EE$ack ink, yellow ink, cyan
i nk, and nagenta,ink are nounted on a carriage and-are noved together with

the carriagéhifnipKentdeantelatss dtappar brtkisCaE el 498 Uy SUYPRI Wdsh noved -

1 at high_ speed for_the purpose of Jincreasing the recor eed.,
?,ngc toea xelead of a rep:org apparatus an% a method o% _?n is Jec.gu.on
thereinto.

5 An ink jet record apparatus generally comprises 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 moved



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, that 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 i?gc‘é hi &L HDeH A ngEEBBL:léaB%%hté CRLAL g LQedfe ink

. OF, ?:Qu:?: Jiga ;
cartri negative pressufe ts generated on ead Si de by negative

pressure gengr ahicpn am?‘:%'&%rdlép%@fﬂ'attﬂ_%,dbf:f:gkﬁf'éi 2lupreseise s&aating valve
i s-opened accordingly for supplying ink"'to the record head, so that the

adver serefihgéetn@n ink $saduced Bypplessure i usiteaidedn aRENbERNEM tigbove is
| essened and ink can be supplied to the record head at the optimum water

head diskfcerlenceio?0aBE dbechayationidf edie icalk riiage, sxuahing dmktsekd ri dge,
the tip of an ink injector is positioned at an opening that is made in the
outier syefcddmgob ft haki dkopdetsi dgem( theeyeanddt hatd. conmuni cates with an ink
tank chanber. Thus, in the beginning of injecting ink, the distance between
‘the ink inj &WiSen spedi Bhod X5 CAEBERCAE) Landrehesedt t bpabfcamrrisas t ank
chanber is large, and - 2 .
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 differentizl 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 By the way, to inject ink into such an ink cartridge, the
tip of an ink injector is positioned at an opening that is made
in the outer surface of the ink cartridge (case) and that
communicates with an ink tank chamber. Thus, in the beginning

of injecting ink, the distance between the ink injection position

25 {opening) and the bottom of the ink tank chamber is large, and



al so, after ink is injected (after the ink liquid level rises), thereis a
hei ght difference between the ink injection position and the ink liquid

| evel . Thus, when ink is injected, air is easily mxed into the S ink and
there is a problem of bubbles occurring in the ink tank chanber. It is
therefore an object of the invention to provide an ink cartridge and a

met hod of ink injection thereinto for making it possible to avoid air
mxing into ink at the ink injection 10 tine and therefore prevent bubbles
fromoccurring in an ink tank chanber. SUMVARY OF THE | NVENTI ON To the end,
accor di fgsd 0 4 i€ NYENE L0, dbEE& (=SrH¥Othdednkan dudg @il d98cB¢i ng

det achably connected to a head of a record 15 apparatus and conprising a
case hawhé&ge als iankelighk ghefdhemaperedced the atipusPedon Bodighighe in

whi ch the head and the cartridge are connected, and an openi ng through

whi ch iankd celne benk nj Bgiiadl 14vdla t he i nk tank chanber. The ink cartridge
further conprises an internediate wall partitioning the ink tank chanber
into two 20 Bpase waen sinh dcedigicdd diy siide disn easilgkminpdcthba theecti on.
The internmediate wall is disposed in the ink tank chanber, and is forned
with a imk aagh theme dir augfrNREIPT bubbdeshecrareir@dn Shecdnknhbankk
cartrig%$ is thus configured, ink injection can be conducted at a deeper
posi ti FAT t he opening of the 25 case (in the vicinity of the through

part) In tryﬁsfga%%bgegore an object of the invention to provide an
ink cartridge and a method of ink injection thereinto for making
it possible to avoid air mixing into ink at the ink injection
10 time and therefore prevent bubbles from occurring in an ink tank
chamber.
SUMMBRY QF THE INVENTION

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

an ink cartridge being detachably connected to a head of a recoxrd

15 apparatus and comprising a case having an ink tank chamber opened
to the atmosphere in a state in which the head and the cartridge

are connected, and an cpening through which ink can be injected

into the ink tank chamber. The ink cartridge further comprises

an intermediate wall partitioning the ink tank chamber into two

20 space parts placed side by side in an ink injection direction.
The intermediate wall is disposed in the ink tank chamber, and

is formed with a through part through which ink can be injected.
Since the ink cartridge is thus configured, ink injection

can be conducted at a deeper position than the opening of the

25 case {in the vicinity of the through part). In this case, in



- 3 the beginning of injecting ink, the distance between the ink injection
position and the bottomof the ink tank chanber is small and thus air
entraining is small and ink bubbles are | ess produced. If Lhe ink |liquid

| evel rises and is higher than the 5 internediate wall, air entraining does
not occur and ink bubbles are suppressed. Therefore, it is possible to
prevent air frommxing into ink at the ink injection tinme, and bubbl es
fromoccurring in the ink tank chanber. 10 Here, it is desirable that an

at nospheri c conmuni cation port for discharging air in the ink tank chanber

as ink dre iHHRGAGg oF Rh9kcted goRnkhethangistdecasbéhRe&Qr A | DK POSi tion
of the opening. Since the ink cartridge is thus configured, ink is injected

15 i nt drijketinh paad tdhamaed whiel Botibmi 6fdiEehdrgetakhk oghitieer ai grospheri c
comuni cation port. It is desirable that the through part is disposed on the
axi s ofsmalld @pénthygs Sinenttrded nimg dar smadpeand iMkdbubbikisgaredles i nj ect
ink 20 into the ink tank chanmber with an ink injection machine (ink

i nj ect grpedudea .i nfEcthenimgarltigitiidp)evelt hbsenlkerndhjischdgheanthen flsert ed
into the opening of the case and positioned at the through part. Further,

it 9s dedieramddatisavalbhe ali 60§KapaL NI dogHNFEJOCCUr and 1nk bubbles

are suppressed.

Therefore, it is possible to prevent air from mixing into
ink at the ink injection time, and bubbles from occurring in
the ink tank chamber.

10 Here, it is desirable that an atmospheric communication
port for discharging air in the ink tank chamber as ink is injected
is provided on the same side as the formation position of the
opening.

Since the ink cartridge is thus configured, ink is injected

15 into the ink tank chamber while air is discharged from the
atmospheric communication port.

It is desirable that the through part is disposed on the
axis of the opening.
Since the ink cartridge is thus configured, to inject ink

20 inte the ink tank chamber with an ink injection machine {ink
injector), the injection part (tip) of the ink injector can be
inserted into the opening of the case and positioned at the through
part.

Further, it is desirable that the through part is formed

25 so as to permit the tip of the ink injector to be inserted and



25 so as to permt the tip of the ink injector to be inserted and - 4
passed through the through part into the deeper space part. Since the ink
cartridge is thus configured, in the ink tank chanber, the tip of the ink

i njector can be inserted into the opening of the case and further,
positioned at the deeper 5 space part for reliably injecting ink. It is
desirable that the through part is a through hole circular in cross section
or a through hole U shaped shaped in cross section. On the other hand,
according to the invention, there is 10 provided a nethod of injecting ink
into anpdduesarifhdae ORl NhrAgiRehal neenraet adeherabgade 0bagtr ecord
apparatus and conprising: a cdse having an ink tank chanber” opened to

at nosphere i mincd ale ink Whirékidee headnhasdcbheigaréaj doe ae Lomnect ed,
and an opening through which ink can be injected into the ink tank chanber;
15 and tamk nitemiedi attenalip b8ving bnkt himougitgpaican bei hgsdrspasefitoi n the
case, and partitioning the ink tank chanber into two space parts placed

si de bytlsi depgmimgn afmklienjcectd emdifuedhiegnpobntibhedi ak the edéepar net hod,
ink is injected through the through part into deeper one of the space parts
relati dPaee R toga melizblacdeddicotdmdo inki-s net hod, ink injection can be
conducted at_ a deeper, position than the opening of the case (in the

vicinity of Ithé st HesUgRPp&r )3t thRe thARUEANRS Chahbet . LFHRIBT dIAe it s
poss't”éiééﬁf&%eyﬂ1€?gskn§eggagklggeattegough hole U-shaped shaped in

cross section.
On the other hand, according to the invention, there is
10 provided a method of injecting ink into an ink cartridge being
detachably connectedtoaheadofarecordapparatus and comprising:
a case having an ink tank chamber copened to atmosphere in a state
in which.the head and the cartridge are connected, and an opening
through which ink can be injected into the ink tank chamber;
15 and an intermediate wall having a through part, being disposed
in the case, and partitioning the ink tank chamber into two space
parts placed side by side in an ink injection direction. 1In
the ink injection method, ink is injected through the through
part into deeper one of the space parts relative to the opening.
20 According to this method, ink injection can be conducted
at a deeper position than the opening of the case (in the vicinity
of the through part) in the ink tank chamber,
Therefore, it is possible to obtain an ink cartridge that
prevents alr from mixing into ink at the ink injection time and

25 bubbles from occurring in the ink tank chamber.



prevents air frommxing into ink at the ink injection time and 25 bubbles
fromoccurring in the ink tank chanber. - 5 It is desirable that the
through part is a through hole <circular in cross section or a through hole
U-shaped in cross section. Here, iL is desirable that to inject ink, the
tip of the 5 ink injector is inserted into the through part and is
positioned at Lhe deeper space parL of both the space parts. According to
this method, when ink is injected, in the'ink tank chanber, the tip of the
ink injector can be inserted into the opening of the case and further

posi ti oned -he de ceyn-10 r eliably.inj I Iy 1t 1S
desirabl e tﬁgtH%nngggﬁﬁﬁgc?gakwﬁpgekg?gﬁ?% %ﬁgpi%i atgﬁtééﬁ%é e%eis

di scharged:,146CahdiRg sk0 skbicS oPELROE, thPkugRhbEe S@DQIEJ&[%é(d' &gt into the
i nk tank chanber. 15 The present disclosuré relates to the subject matter
cont ai Begtilbh.Japanese patent application No. 2001-148296 (filed on May 17,
2001) and 2001-262037 (filed on August 30, 2001, which are expressly

i ncor por at edHBeeei bLbys rad ef e1eke i thdtheior igfkicteihis. th20t BRl &fF PESCRI PTI ON
OF THE DRAW NGS I n the acconpanying drawings: FIG 1 is an expl oded
perspednikvényeetwt d showeriedwhote the thiheughkpaet tanidddge pesirihiregl t o an
enbodi nent of the invention;

al Lhe deeper space parl of both the space parts.

According to this method, when ink is injected, in the ink
tank chamber, the tip of the ink injector can be inserted into
the opening of the case and further positioned at the deep space

10 part for reliably injecting ink.
It is desirable that ink is injected while air in the ink
tank chamber is discharged.

According to this method, ink can be smoothly injected into
the ink tank chamber.

15 Thepresentdisclosurerelatestothe subjectnatter contained
in Japanese patent application No. 2001-148296 (filed on May
17, 2001) and 2001-262037 (filed on August 30, 2001, which are

expressly incorporated herein by reference in their entireties.

20 BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings:

FIG. 1 is an exXploded 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

25 appearance of the ink cartridge according to the embodiment of



FIGS. 2 (a) and 2 (b) are perspective views to show the 25 appearance of the
ink cartridge according to the enbodinent of - 6 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; 5 FIG 4 is a perspective view show ng the internal
structure 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 the

enbodi s iL.nvention; 10 FIG 6 is a rear view to show the internal
struct 35?16% (%?‘fv:tehg%ior?lé cartridge according to the enbodi nent of the invention;

FIG 7 is anrenl aj 4@d; $RGIHRAA v #Yel AhalR Wt e daticre a 1P €8S grgener at i on
system st orage chanber "of the ink cartridge "according to the enbodi nent of

the ineantheninkdbakl&iagel Scdvr el prgethseaboanakbnti €ivthe shewnesal ve
storage chanber of the ink cartridge according to the enbodi nent of the
i nvent iz@nyvikeh@d Friom aplkaed ivi ewslanshow dbheecbhoecti on state of the ink
cartridge according to the enbodiment of the invention 20 to a cartridge
holder; FI GSFIG0 4 aF apdrkpech)ivareiew ehowtlogddse dinferanli skruafjwoti on fl ow
passage of the ink cartridge according to the enbodi nent

of the ink cartridge according to the embodiment of Lthe 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:;

10 FIG. 6 is a rear view to show the internal structure of
the ink cartridge according to the embodiment of the inventicn;

FIG. 7 is an enlarged sectional view to show a negative
pressure generation system storage chamber of the ink cartridge
according to the embodiment of the invention:

15 TIG. 8 is an enlarged sectional view to show a valve storage
‘chanmber 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

20 to a cartridge holder:

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,

25 and FIG. 10(b) is a bottom view to show-an ink injection hcle;



of the invention, in which FIG 10(a) is a sectional viewto schematically
show the internal structure of the ink cartridge, 25 and FIG 10 (b) is a
bottom view to show an ink injection hole; - 7 and FIG 11 is a schematic
drawing to describe a method of ink injection into the ink cartridge
according to the enbodi nent of the invention. 5 DESCRI PTI ON OF THE
PREFERRED EMBODI MENT Referring now to the acconpanyi ng drawi ngs, there are
shown preferred enbodi nents of an ink cartridge and an ink injection

met hod thereinto incorporating the invention. 10 To begin with, the ink
cartridgggw || be discussed with reference to FIGS. 1 to 10. FIG 1 is an
expl oded perspective viewto show the whole of the ink cartridge according
to the enbadigrentl ek &hechéwenid ArawinGSto2déagr aivd 2 rdhodr e fpergpect i ve
views to show t he appearance of the ink cartridge according to 15 the
enbodi nenteafidrheininvertia ohnk Fe&BE r Bdgedadcardiper specthevembwdemsnshow ng
the internal structure of the ink cartridge according to the enbodi nent of
t he i nwehttihen jaweriteéad from upward and downward in a slanting direction.
FIGS. 5 and 6 are a front view and a rear view to show the internal
stricture of the ink 20 cartridge according to the enbodi ment of the

invention. FIGS. 7 and 8 are enlarged_sectional views to show a negative
pressur e DESCRIPTION OF THE PREFERRED EMBODIMENT

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

10 To begin with, the ink cartridge will be discussed with
reference to FIGS. 1 te 10. FIG. 1 is an exXploded perspective
view to show the whole of the ink cartridge according to the
embodiment of the invention. FIGS. 2 (a) and 2 (b) are perspective
views to show the appearance of the ink cartridge according to

15 the embodiment of the invention. FIGS. 3 and 4 are perspective
views showing the internal structure of the inkcartridge according
to the embodiment of the invention as viewed from upward and
downward in a slanting direction. FIGS. 5 and 6 are a front
view and a rear view to show the internal structure of the ink

20 cartridge according to the embodiment ¢of the invention. FIGS.
7 and 8 are enlarged sectional views to show a negative pressure
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

25 cartridge according to the embodiment of the invention to a



generation system storage chanber and a val ve storage chanber of the ink
cartridge according to the enbodi nent of the invention. FIG 9 is a front
view to show the connection state of the ink 25 cartridge according to the
enbodi nent of the invention toa - 8 cartridge holder. FIGS. 10 (a) and 10
(b) are views to describe an ink injection now passage of the ink cartridge
according to the enbodi nent of the invention, in which FIG 7.0(a) is a
sectional viewto schematically show the internal structure of the ink 5
cartridge, and FIG 10 (b) is a bottomview to show an ink injection hole.
An ink eartridge Hobdomn ImMdsl.Go0 2Za) andand o) kirehasets oOrRicAidi@benai n body
(l ower case) 2 alnost rectangular in a plane view, and opened to one side,
and a | ad bnRyitgppeionasedwIpinsadd stathaginhexpenidyy afccoreliagnt ai ner
main body 2. The interior of the ink cartridge 1 is generally constructed

t o havetamhiesmbddioeniasthge isyensarand nafhiah FI¢ oW palssages esytsoaml( bot h
described later). Formed in the |ower portion of the container main body 2
15 are EheVnkosephepaporalhyt vlagw cllne b eoimek tearud e iadk theppny  needi e
72 of a record head 112 (bath are shown in FIG 9%, and, a first opening
(open hoPEFT8898n@T4 E&@ond (Seh? APBE-IHILRY L BUSHGM Pk 1St i8Nand 5)

pl aced side by side adjacent to the ink supply port 4. The ink supply port
4 is mad®'fo communicate 20 with an ink end chanber (differential pressure

regul ating V&lxvfnk 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

10 sealing the opening of the container main body 2. The interior
of the ink cartridge 1 is generally constructed to have an ink
flowpassage system and an air flow passage systenm (both described
later).

Formed in the lower porticen of the container main body 2

15 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
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 ink supply port 4 is made to communicate

20 with an ink end chamber (differential pressure regulating valve
storage chamber) described later, and the first opening 85 is
made to communicate with a first ink storage chamber (ink tank
chamber) 11.

A substantially cylindrical seal member 200 made of rubber,

25 etc., is placed in the ink supply port 4, as shown in FIG. 1.



storage chanber) described later, and the first opening 85 is nade to
comuni cate with a first ink storage chanber (ink tank chanber) 11. A
substantially cylindrical seal menber 200 made of rubber, 25 etc., is
placed in the ink supply port 4, as shown in FIG 1. 9 A Lhrough hol e 200a
axially opened is nmade at the center of the seal nenber 200. A spring
bracket (valve body) 201 for opening and closing Lhe through hol e 200a as
the ink supply needle 72 is inserted and renoved is disposed in the ink
supply porL 4, S and further a helical conpression spring 202 for urging the

SPring aDERgkahn2AL1£02bhE $£8L) PSS90 Sl GAT it sggand sopeni ng 86

Is made to co nicate wth the first 1nk storage chanber 11 through an

at MSPhglel S LOREWBESHION AYHr i rB08ya AL GORTVRIYRIG 201 ho&%dﬂ&r%nd
chanber (second ink storage 10 chanber. 16, third ink storage chamber 17

etc.,) ahlr ecughiag iths thepeghi RE1POZLOSEHs €se ShoMsupp Kt Geedl® (7@ and 10
(b). Retention nenbers 5 and 6 that can be attached to and detached from a
cartri dge ihskderdanadprembded isaténspbdiydoin tties uppersumtldepoafl tdhe
container main body 2. A circuit board (I1C board) 15 7 is disposed bel ow
oné r etk fwnthenbdre Sicmsl shopnes it Gpringald 2 dnd wraizia/shs tsprdges chanber 8
i s disposed bel ow the other retention nenber 6 as shown in FIGS. 2 (a) and
2 (b). braeketr ¢Qilt thokbe PephsmemBenra@R Hewk¥ce®taining information data
concerning ink, for exanple, color type piqgfnt/dye based )
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
10 chamber 16, third ink storage chamber 17, ete.,) through an ink
injection port 86b, as shown in FIGS. 10 {a} and 10 (b).
Retentionmembers 5 and 6 that can be attached to and detached
from a cartridge holder are provided integrally on the upper
sides of the container main body 2. A circuit board (IC board)
15 7 is disposed below one retention member 5 as shown in FIG. 2
{a), and a valve storage chamber B is disposed below the other
retention member 6 as shown in FIGS. 2 (a) and 2 (b).
The circuitboard 7 has a steragedevice retaining information
data concerning ink, for example, color type, pigment/dye based
20 ink type, ink remaining amount, serial number, expiration date,
applied model, and the like so that the data can be written.
The valve storage chamber 8 has an internal space opened
to the cartridge insertion side (lower side} as shown in FIG.

8, and an ldentification piece({s) 73 and a valve operation rod

25 70 (shown in FIG. %) on the recoxrd apparatus matching with the

_10.._



20 ink type, ink remaining anount, serial nunber, expiration date, applied
nodel, and the |like so that the data can be witten. The valve storage
chanber 8 has an internal space opened to the cartridge insertion side
(lower side) as shown in FIG 8, and an identification piece(s) 73 and a
val ve operation rod 25 70 (shown in FIG 9) on the record apparatus matching
with the - 10 ink cartridge 1 advance and retreat in the internal space.
An operation arm 66 of an identification block 87, which is rotated as the
val ve operation rod 70 advances and retreats, is housed in the upper part

of the .1 eral, shace. AR LAEnLLL! cation. canvae § pant sk 681 oy

det er m'ni'ng Athret e I nk™car ge a gi ven record

t f
appar atds J-% 10 GBfl ¢4 otﬂﬂs‘mesg B f dat0fon B'i%ck“&?”?ﬁhc?gi‘ge e Dossi bl e a

identifi'cation convex part ace at p05| ion

det er makin@N vRY veh8p¥2h¥8on0PsE i d UuvRE e ahlihgctdenthti cations i ece 73)
of a cartridge 10 holder 71 (shown in FIG 9) before the'ink supply needl e

72 (shawnthé mpple® pit oFf 1€ ineeond] apRdeat UAn i i smAdE ilarGomasneaie Wi th
the ink supply port 4 (before an atnospheric open valve described later is

opened)parA (tshr &&1@b it tee (i raish gawh &t Hexs p b evoitct oo ik i v iy ehed teclogeened. 15
and cl osed by the opening and cl osing operation of an atnospheric open

val ve 6Grh & gaden wezockappbprrasll 8a 6frinvd Yml Vee stovegeparthanber 8

(at mospheric open_chanber 501), as shown in FIG S. The operation arm66 is
pl aced t&% 6REeBpRAi TRRESS deTHE t@RnEhfsiafion 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
10 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
the ink supply port 4 (before an atmospheric open valve described
later is opened).
A throughhole 60 as an atmospheric communication hole opened
15 and closed by the opening and closing operation of an atmospheric
open valve 601 is made in a chamber wall 8a of the valve storage
chamber 8 {(atmospheric open chamber 501}, as shown in FIG. 8.
The operation arm 66 is placed on one opening side of the through
hole 60, and the atmospheric open valve 601 is placed on the
20 other opening side of the through hole 60. The operation arm
66 has an operation part 66b for pressing a pressurization film
(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

25 supperting point 66a.

- 11 -



hol e 60, and the atnospheric open valve 601 is placed on the 20 ot her
openi ng side of the through hole 60. The operation arm 66 has an operation
part 66b for pressing a pressurization film (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 25 supporting point 66a. - 11 The pressurization film
61 is attached to the chanber wall Sa so as to.block the through hole 60,
and the whole of the pressurization film®61l, is formed of an el astic seal

nenber of  rbere sRNGi ZERG onNEEINAE L SRR LEPHERIBSIMRER LRGP §ESYTr | Zat i on
5 film6l and the opening peripheral margin of the through hole 60 is

opened 8d @ 4 rlBL ot ecHel GHPBIYN eflien@ow thdt BRef Whele bpktgéorage
chanber (ink tank chanber) 11 (both are shown in FIG 5). The atnospheric

open varwes OO Aretsi om VBl lwe d10dys Gmriverd offeannglak@iandeal osemfet heft hr ough
hol e 60, and an el astic nenber (plate spring) 62 for constantly urging the
val ve Boiypss ayai nsthed hele opehspgepdoirpldital twemmgie pfesberi haolugh hol e 60.
The elastic nmenber 62 is formed at an upper end part with a through hole
62b° i ntidt Whi&h aa"ldprfdjeeétﬂ%ﬂm rey iphsaedemarginr egulhei hgrengh iso kg ast i ¢
menber 62 in nove uiding). On the other hand, the elastic nepber 62 is
fixed &° a9 %Fleéin Cp&r {-nBﬂP%ht‘H%*%oqﬂ a%wmﬁ@tﬁnsowtb F’H?o@gﬁb%

prOJethéﬁléidrage chamber (ink tank chamber) 11 (beth are shown in

FIG. 5).
The atmosphericopen valve 601 has a valve body 65 for opening
10 and closing the through hole 60, and an elastic member (plate
spring) 62 for constantly urging the valve body 65 against the
opening peripheral'margin of the through hole 60. The elastic
member Gé is formed at an uppef end part with a through hole
62b into which a projection 64 is inserted for regulating the
15 elastic member 62 in move (guiding). On the other hand, the
elastic member 62 is fixed at a lower end part onto the container
main body 2 through a projection 63.
In FIG. 1, numeral 88 denctes an identification label put
on an upper face part of the container main body 2 corresponding
20 to the block 87, numeral 89 denotes a film for sealing the ink
supply port 4 (through hole 200z}, and numeral 20 denotes a film
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.

25 Next, the ink flow passage system and the air flow passage
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In FIG 1, nuneral 88 denotes an identification | abel put on an upper face
part of the container main body 2 corresponding 20 to the block 87, nuneral
89 denotes a filmfor sealing the ink supply port 4 (through hole 200a) |,
and nuneral 90 denotes a film for sealing the first opening 85 and the
second opening 86. MNuneral 91 denotes a vacuum pack for w apping the ink
cartridge 1 already filled with ink. 25 Next, the ink fl ow passage system
and the air flow passage 12 systemin the container nmain body 2 will be

di scussed with reference to FIGS. 1 to 10. [Ink flow passage systen] The

3o YT SR Aol e RRER Aehgt DB URE st AL PR AEe O PPeY

films) 26y 5Q2.and g oining a protective label 83 to the rear of the
contai%%% ﬁ%ﬁ% boé& thhrough an outer film(air shield film 57, as shown

in FIG 1. b ifler Palss2RRC8ylste@yvi ded into upper and |ower parts 10 by a
partition wall 10 extending slightly dowward toward the ink supply port

si de opposedHeo iklke dae¢eridqieaditlZzoabaWMiith affl ht&inaBsssheapyn FIGS. 3
to 5. The |lower area of the internal space provides the first ink storage
chanberjoihiopentd Ladtbedyad nos ey €rontt e tcheneohtabnstahein dbddye record
head 112. 15 Two internediate walls 300 and 301 different in height
posi ti @éntareudhsposed finlnshdaficrr shipnk EidnapedTlrambéP21dndQeining
a2 protective label 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 lower parts
10 by a partition wall 10 extending slightly downhward toward the
ink supply port side opposed to the record head 112 (shown in
FIG. 9), as shown in FIGS. 3 to 5. The lower area of the internal
space provides the first ink storage chamber 11 opened to the
atmosphere in the connection state to the record head 112.
15 Two intermediate walls 300 and 301 different in height
position are disposed in the first ink storage chamber 11. One
intermediate wall 300 is placed with a predetermined spacing
from one side surface part of the first ink storage chamber 11.
The other intermediate wall 301 is opposed to the bottom part
20 of the first ink storage chamber 11 and is placed on the ink
supply port side of the intermediate wall 300, The intermediate
wall 301 partitions the first ink storage chamber 11 into two
space parts lla and 11b placed side by side in the ink injection

direction (up and down). The intermediate wall 301 is formed

25 with a through part 30la having the same axis as the axis of
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internediate wall 300 is placed with a predeterm ned spacing from one side
surface part of the first ink storage chanber 11. The other internedi ate
wal | 301 is opposed to the bottompart 20 of the first ink storage chanber
11 and is placed on the ink supply port side of the internediate wall 300.
The internmediate wall 301 partitions the first ink storage chanber 11 into
two space parts Ila and Iib placed side by side in the ink injection
direction (up and down). The internediate wall 301 is fornmed 25 with a

t hrough part 301a having the sane axis as the axis of 13 the first opening

85. Theddrough pgtdn 3lad s TREMBHr88gRNpaPPEBI DY (HOfCHd Us ald owi ng the
nozzle tip of an I'nk injection machiné (ink injector) described later to be

A nsertQﬁpéﬂe{@itrﬂmcrﬁn@toﬂomlwﬂﬁﬁ e hezdeepisee arPanl hh?‘e@fzi@@t h the
space parts 5 Illa and |ib. The through part is not limted to the through

hol e sh&pgdind ikekaihgetesr U ddb S ioshi Setkirotc Sbw\Whsielr tielethégeigto and nay
be a through hole circular in cross section. On the other hand, the upper
ar ea ofandeosntecnald spate déépispalsd paed byaa ff bahk W wipklcet berpartiti on
wall 10 as a bottom part. The internal space of the frame 14 forns (a part
of )2t hétla adkrddchanber connected to the record head 112, and the front
side of the ink end chanber is divided into left and right parts by a
vertical walThe$hEQRIRGPATEoMtcdilditepoFe bR thaivkiodr hedet paarpdas into
whi ch tlrﬁcel na;[ rertl:%lers qﬁcien Icsrcglsws%ec i%gf‘éhg%% %n the figure, and may
be a through hole circular in cross section.
On the other hand, the upper area of the internal space
10 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
by a vertical wall 15 having a communication port 15a. One of
15 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
ink storage chamber 11 is connected to the second ink storage
20 chamber 16. The communication flow passage 18 has communication
ports 18a and 18b at lower 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 container main body 2 and extending

in the up and down direction and an air shield film (outer film

25 57) for blocking and sealing the opening of the recess part 18c.
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second i nk storage chanber 16, and the other area provides athird ink

st orage chanber 17. A communication flow passage 18 comunicating wth the
first ink storage chanber 11 is connected to the second ink storage 20
chanber 16. The communi cation fl ow passage 18 has comruni cation ports 18a
and 18b at | ower and upper positions. The comunication 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 in the up and down direction and an
air, shield film(outer film25 57) for blocking and sealing the opening of
the recess part .18c. _.- A parlLition wall_19 having two |ower., and upper
comuni &afiEd lﬁbSPtgaféa%énaafgﬂgckﬁﬁuﬂ?%%fiﬁﬁng?$Fﬁrﬁ§WWﬁﬂ%ﬁg%ﬁoq:he first
i nk st r i i,ded.unst,k omt c fnqﬂp'c t] fl ow
passaggkﬁ%%.qgﬁgggghéégi%gﬁﬁgﬁlgggﬁHQQQE?EH%&%CQ%°gﬁea8p03| i%%#%Eopened to

the | Oueh, 8¢82a bd hRREEENSH 1 b Hcot 0cadS ShARE rdd chelBomAlDEEa cosTUNI cat i on

port 19b is placed at a position opene to the upper area in the first ink

Storagaﬂ@w@@gaagumon driec ohher i bantn et ibiarik pnkcsd Qtagso shaader 17 is
formed with a differential pressure regulating valve storage chanber 1.0
33 § shawened EoGthe) lbokersteezndnatdef Eerett ink pressye echagdmtliing val ve 52
(menbrane valve) shown in FIG 7 and a filter chanber 34 (shown in FIG 5)
for st ofiiege Bhél IdeamBh qatdmmopen bl iic piakedrat shpwsithokldperkedy a

| aterally elongating partition wall 22 and an annul ar partition wall 24.
The para thhenumpier 2%eps in5ther fdgshi Lnkt AEotigtie hehaeesal ¥ or i nt roduci ng

i nk passed through , , )
On theé other hand, the third ink steorage chamber 17 is formed

with a differential pressure requlating valve storage chamber
10 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 -
22 and an annular partition wall 24. The pa;‘tition wall 25 is
15 formed with through holes 25a for introducing ink passed through
the filter 55 into the differential pressure regulating valve
storage chamber 33 from the filfer chamber 34.
Thepartitionwall 24 is fornedat a lowerpartwithapartition
wall 26 having a communication port 26a between the partition
20 wall 24 and the partition wall 10, and is formed on a side with
a partition wall 27 having a communication port 27a between the
partition wall 24 and the frame 14. A communication passage
28 communicating with the communication port 27a and extended
in the up and down direction is provided between the partition

25 wall 27 and the frame 14. A through hole 29 communicating with
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the filter 55 into the differential pressure regulating valve storage
chanber 33 fromthe filter chanber 34. The partition wall 24 is fornmed at a
| ower part with a partition wall 26 having a communi cation port 26a between
the partition 20 wall 24 and the partition wall 10, and is fornmed on a side
with a partition wall 27 having a comunication port 27a between the
partition wall 24 and the frame 14. A conmuni cation passage 28
comuni cating with the conmuni cation port 27a and extended in the up and
down direction is provided between the partition 25 wall 27 and the frane
hol e .29 .communi ca

14. At ti Lth - 15, the filt hanb 34

throughtq{‘%gig]};]ofrﬁﬁjrﬁllfﬁﬁecfn Aor rf’lzfzﬁn i’ar’f' € &ﬁmﬁ‘Pé‘é%fgf’El Bnge@?naﬁa upper |
t of i i . 3 , h | 29 is_ f db

Dot Dl MEeBrSTeY SPALOR (RERR B far T LRE VIR SR BaLOLIRT DY 2

area 3L, 4s formed by the partition walls 22, 24, and 30 and a partition
wall 30a (shown in FIG 6) . The area 31 is forned deep at one end part of

the contai nef, dMRiH} RQEY nd1 £PS 1 O GREMYYI £81d NG tidhwEhe { BARYDL: hol e 29)
and shall ow at an opposite 10 end part (portion comrunicating wth the

filser wdianbeso Fontinthasdidd aehentiazl iRieasuaelr egyl ati ng val ve storage
chanber 33 stores the nenbrane valve 52 as a differential pressure

regul ati ng VEHe/addmat3lcdr Hecore dlashecaklyideébar welllsspzh 28, @and
el astoner, as shown in FIG 7. The menbrane val ve 52 has
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
communicating with the through hole 29) and shallow at an opposite
10 end part (portion communicating with the filter chamber 34).
The differential pressure regulating valve storage chamber
33 stores the membrane valve 52 as a diffeérential pressure
regulating valve that can become elastically deformed, such as
an elastomer, as shown in FIG. 7. The membrane valve 52 has
15 a through hole 52¢, and is urged to the filter chamber side by
a helical compression spring 50, and has an outer peripheral
-margin fixed through an annular thick part 52a to the container
mainbody 2 by ultrasonicwelding. Thehelical compression spring
50 is supported at one end part by a spring bracket 52b of the
20 membrane valve 52 and at an opposite end part by a spring bracket
203 in the differential pressure regulating valve storage chamber
33. The position accuracy of the helical compression spring
50 to the membrane valve 52 is an important element for the

differential pressureregulatingvalve tocontrol thedifferential

25 pressure, and the convex part of the membrane valve 52 needs
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15 a through hole 52c, and is urged to the filter chanber side by a helical
conpression spring 50, and has an outer peripheral margin fixed through an
annul ar thick part 52a to the container main body 2 by ultrasonic wel ding.
The helical conpression spring 50 is supported at one end part by a spring
bracket 52b of the 20 menbrane val ve 52 and at an opposite end part by a
spring bracket 203 in the differential pressure regulating valve storage
chanber 33. The position accuracy of the helical conpression spring 50 to
t he nenbrane valve 52 is an inportant elenent for the differential pressure
regulatinaﬁ:alve to control the differential 25 pressure, and the convex

part of t® e memsieshbyvike 15 Gide gSNPT efg LooS HELRY b ¢ rcukePREA} cal
conpression spring, 50 without bend, position_shift, etc., as shown in FIG
7. Nune&%?l%hgfaeﬁg%g‘ér ae?ff-arreasrar—]kwéﬂ’ it €l 'y with the thick part 52a of
t he menbrane,val ve . ;5 The filter 55 for . allow . ng,ink. to pass.thyough and
capturi g dugEerE 8T apadhEs &6 kRhe Fotfid a2tk AT e B EREGR B G
7. Theégggpigghcg t%ﬁ?f%#46¥aﬂ§1 &fe 35 is sealed with the inner film56
and the opening o e |k%erentia pressure regul ating valve storage

chagber 33 i, %'1%%1—“55h_:otrhslpa&,fﬁgfiidmééazasi\égefsng%Qgﬂ%%épg;saéumgn the ink

supply port 4 lowers, the menbrane valve . arated froma valve seat
part 25pagaidntd. the pratdd irdf eneer of céhahalesaksCoMPrarsiPnSptENg 50 (the

t hrough hole 52c is opened) . Thus, ink passed through the filter 55 passes
7. The opening of the filter chamber 34 is sealed with the inner
film 56 and the opening of the differential pressure regulating
valve storage chamber 33 is sealed with the outér film 57. When

10 the pressure in the ink supply port 4 lowers, the membrane valve
52 is separated from a valve sealt 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
through the through hole 52¢ and flows into the ink supply pozrt

15 4 through the flow passage formed by the recess part 35. When
the ink pressure in the ink supply port 4 rises to a predetermined
value, the membrane valve 52 sits on the valve seat part 25b
by the urging force of the helical compression spring 50, shutting
off the flow of ink. Such opération is repeated, whereby ink

20 is supplied to the ink supply port 4 while a constant negative
pressure is maintained.

[Air flow passage system]
As shown in FIG. 6, the container main body 2 is formed

on the rear with a meandexr groove 36 for raising flow passage

25 resistance, and 2 wide concave groove 37 (hatched portion) opened
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t hrough the through hole 52c and flows into the ink supply port 15 4 through
the fl ow passage forned by the recess part 35. When the ink pressure in the
ink supply port 4 rises to a predeterm ned value, the nmenbrane val ve 52
sits on the valve seat part 25b by the urging force of the helical
conpression spring 50, shutting off the flow of ink. Such operation is
repeat ed, whereby ink 20 is supplied to the ink supply port 4 while a
constant negative pressure is maintained. [Air flow passage system As
shown in FIG 6, the container main body 2 is forned on the rear with a

der, f i S 5_Lesi i d
roeners R S Sl 0 S LS agEcdSrhet: SREE a0

concave (groove portion) opene

furthem g4 : & AR 1R ayvipn Fe-1N Ly A I shape in
a pl ane viler%f\aggda}qﬁ%&sttg the fi rl%t itsﬁl?pgt \(;Lr ageﬁgﬁgﬁbe?é‘flg%éﬁgﬂmﬁ ?él FIG 5)

The recess rspanhk38160AaI Asardd¥ ANME (3Rocandihi PEG 4G} ontRevWhbgbsan air
pernmeable 5 film84 is stretched and fixed to thereby form an at nospheric

vent i | gidran3 g hanrerinsfe thraeegte babe 4k 48, wade win dihenkald permeasle (wal |
part) of the recess part 38 and is nade to communicate wth an el ongated
ar da 4¥idef iffed shys ttdwt gigad ianidofiwald t42 thelmelwy fonmFafs aBhogphehic second
ink storage chanber 16. The area 43 10 has a through hole 44 and is nmade to
comunivedttd Mttien wdhaaegsphdr throvgenhehender i Souads Hewitien IRitGon8) t hr ough
a comuni cation_groove 45 defined by a gartitlon wal | 603 and a through
hol e 4@336"[37&‘@611 part) of the recess part 38 and is made to communicate
with an elongated area 43 defined by the partition wall 42 (shown
in FIG. 5) of the second ink storage chamber 16. The area 43
10 hasathroughhole 44 and ismade to communicatewith the atmospheric
cpen chamber 501 {(shown in FIG. 8) through a communication groove
15 defined by a partition wall 603 and a through hole 46 opened
to the communication grcove 45. The opening of the atmospheric
open chamber 501 is sealed with the inner film (air shield film)
15 . 502 shown in FIG. 1.
According to the configuration, when the ink cartridge 1
is mounted to the cartridge holder 71 as shown in FIG. 9, the
valveoperationrod70of thecartridgeholder 71 abuts the operation
arm 66 shown 1in FIG. 8 formoving the convex part 66b (pressurization
20 film 61} to the valve body side. Accordingly, the valve body
€5 is separated from the opening peripheral margin of the through
hole 60, and the first ink storage chamber 11 shown in FIG. 5
is opened to the recess part 38 (atmosphere) shown in FIG. 6

through the through holes 67, 60, and 46, the groove 45, the

25 through hole 44, the area 43, the through hole 41, etc. The

_18_



to the comuni cati on groove 45. The opening of the atnospheric open chanber
501 is sealed with the inner film(air shield film 15 502 shown in FIG 1.
According to the configuration, when the ink cartridge 1 is nounted to the
cartridge holder 71 as showmn in FIG 9, the valve operation rod 70 of the
cartridge holder 71 abuts the operation arm66 shown in FIG. 8 for noving
the convex part 66b (pressurization 20 film®61l) to the valve body side.
Accordi ngly, the valve body 65 is separated fromthe opening peripheral
margin of the through hole 60, and the first ink storage chanber 11 shown

in FlG,. j : atno h in: ElG 6
!througﬁ]dt Ve(_'J ?’ﬁ?j ugﬁqhgﬁegﬂg#ﬁggﬁ&ﬁy E‘?o:i%t (ﬁelé:r %gegégébiﬁ%%%&f JJFough hol e

44, thernea 43 el eeghikel €241, etc. The - 18 valve body 201 in the
i nk supply port 4 is opened by inserLion of the ink supply needles 72. As

the val ve bady +2Q1 vial vieh@oldigk 28upphy tRer ingf isﬁgpwnl@@lrt andi ¢ dpdifeconsumed
by the record head 1.12, the pressure of the i nk supply port 4 falls

bel ow aust ipkl aseconabmed bihiuhe theordnbeanel Mal whebpriesstibe of filer enti al
pressure regul ati ng valve storage chanber 33 shown in FIG 7 is opened (if
t heéd pr ésdusaippdfy ploeti dk fauppl pepowt a4stipetabbdvealbe. sthhmsl, attée val ue, the
menbrane valve 52 is clqsedg, ink in the differential pressure 10 regul ating
val ve $edbagaccHakber-23.1¥ Lofsdi hforeniel aledaed hesdregeat R Ui kche i nk

supply port 4. , . :
sStorage chamber 33 shownh in I'IG. 7 1s opened (i1f the pressure

of the ink supply port 4 rises above the stipulated value, the
membrane valve 52 is c¢losed), ink in the differential pressure

10 regulating valve storage chamber 33 flows into the record head
112 through the ink §upply port 4.

Further, as consunptionof inkinthe recordhead 112 proceeds,
ink in the first ink storage chamber 1l flows into the second
ink storage chamber 16 through the communication flow passage

15 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
chamber 11 lowers. As ink is further consumed and the ink liquid

20 level reaches the communication port 12a, ink from the first
ink storage chamber 11 (opened to the atmosphere through the
through hole 67 at the ink supplying time} flows into the second
ink storage chamber 16 via the communication flow passage 18
together with air. Since bubbles are moved up by a buoyant force,

25 only the ink flows into the third ink storage chamber 17 through
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Further, as consunption of ink in the record head 112 proceeds, ink in the
first ink storage chanber 11 flows into the second ink storage chanber 16

t hrough the communi cation fl ow passage 15 18 shown in FIG 4. on the other
hand, as ink is consuned, air flows in through the through hole 67 (shown
in FIG 5) comunicating with the atnosphere, and the ink liquid level in
the first ink storage chanber 11 lowers. As ink is further consuned and the
ink liquid 20 | evel reaches the comrunication port 19a, ink fromthe first

i nk storage chanber 11 (opened to the atnosphere through the through hole

67 at thRei BKMEHRPLYEDNGL thoEY {50WE, i i 1N S86a1d o f R StRERGRaghanber 16

via the communi cati on ow passage 18 together with air. Since bubbles are

noved upa by 1%, BIOydH thebGeh the c%lh?ﬁuﬂif&ﬂ ith hé PR 6 Ot hB@ alrltiikd ohnk

storage chanmber 17 through - 19 the comunication port 15a in the | ower
part ofwabhe ¥ertriamltherallirkbinrassesatbr cughbhéhel TomawdLald on phet 26a of
the partition wall 26 fromthe third ink storage chanber 17, noves up on
the conmmmusatabhopassapyL® 8 arthd fdnwsi hhbo ttiee upgeyr paartt off the 5 filter
chanber 34 fromthe comunicati on passage 28 through the area 31 and the
confuni Ehtten gumbe434 Arowrthaicommind dafi onnpehgade| 2 erthyivargbeth84 passes
through the filter 55 shown in FIG 7, flows into the differential pressure
regul at#hg2 val vandt Bhageoehiamreat B3 fRth #4fé -t hr ough hol es 25a, 10 furt her

passes thr Ouglt:']tépetk}igr,o%gg Pr?llc e:LnS%ﬁeOEiftheer q:%gbn&aegeBX%!avseses through

the filter 55 shown in FIG. 7, flows into the differential pressure
reguléting valve storage chambe? 33 from the through holes 25a,
1o f_urther passes through the through hole 52c of the membrane valve
52 separated from the valve seat part 25b and then moves down
in the recess part 35 shown in FIG. 6 and flows into the ink
supply port 4.
The ink is thus supplied from the ink cartridge 1 to the
15 record head 112.

If a different kind of ink cartridge 1 is placed in the
cartridge holder 71, before the ink supply port 4 arrives at
the ink supply needle 72, the jdentification convex part 68 (shown
in FIG. 7) abuts the identification piece 73 (shown in FIG. 9)

20 of the cartridge holder 71, blocking entry of the valve operation
rod 70. Therefore, occurrence of trouble as a different kind
of ink cartridge is placed can be prevented. In this state,
the valve operation rod 70 does not arrive at the operation arm
66 either and thus the valve body 65 1is maintained in the closed

25 valve state, preventing evaporation of the ink solvent in the
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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. The ink is
thus supplied fromthe ink cartridge | to the 15 record head 112. if a
different kind of ink cartridge 1 is placed in the cartridge holder 71,
before the ink supply port 4 arrives at the ink supply needle 72, the
identification convex part 68 (shown in FIG 7) abuts the identification
piece 73 (shown in FIG 9) 20 of the cartridge holder 71, blocking entry of
the valve operation rod 70. Therefore, occurrence of trouble as a different

kind of ink cartridge is placed can be prevented. In this state, the valve
oper at i%drt Stod o SFe&: gﬁbﬁhﬁﬁae$el&taﬁhétobér ELbnSERRA1B%- ei t her and t hus

th I bad 5 i i.nt ai in th I d 25 yal t at ti

(he val ve bogy g2 Lp,fELalngd L. Uhs, closed 22 yalue ol g pherent ng
it is left Lng. . h A5t i i.d i t
LS Ll patanlpg oo LD, oLk TN e he Lok £ (LLUGE Lol aun out

66 is ¢l qskisCal '@15{56@5&{]1% ??EEHEgaiEeéaﬁ;é@ 10Ngel; SURBAL! &?«%g%%&’e& he

operation rod 70, and the~valve y 65 1s elastically” res
acopr digglohe RipRedIen ke d oQuahghehe 601ve0obbARt 65 CoEMIMY @1 &1 pet ween

the recess part 38 and the first ink storage chanber 11 is shut off. Next,
a et hatsaforenk ddgjoeetiingl vi, A oickénignkheathtbdge Hole 60, so that
communication between the recess part 38 and the first ink storage
chamber 11 is shut off.
Next, a method of ink injection into the ink cartridge 1
10 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 methed into the ink cartridge according to
the embodiment.
The ink injection method into the ink cartridge in the
15 embodiment is characterized by the-fact that the position of
ink injection into the ink tank chamber 1l is set to be deeper
than the position of the first opening 85 in the ink tank chamber
11.
To this end, an ink injection machine 100 as shown in FIG.
20 11 is used. The ink injection machine 100 comprises a nozzle
100b for injecting ink into the ink tank chamber 11, a nozzle
100c for injecting ink into the ink end chamber (second ink storage
chamber 16, third ink storage chamber 17, etc.,), and a nozzle
100a for performing vacuum suction to discharge air in the ink

25 end chamber. The nozzle 100a is conhected to the ink supply
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1.0 according to the enbodinment 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 ment. The ink
injection method into the ink cartridge in the 15 enbodinent is
characterized by the fact that the position of 1ink injection into the ink
tank chanber 11 is set to be deeper than the position of the first opening
85 in the ink tank chanmber 11. To this end, an ink injection machine 100 as
shown in FIG 20 11 is used. The ink injection machine 100 conprises a
nozzle 100b for injecting ink into the ink tank chanmber 11, a nozzle 100c
for injReFtnly ithe F‘ﬁ‘tzélﬁhgopﬁkt‘énﬁ’-%ﬁéﬁ?ﬁér OP&REBAC® P nid T GM&EgBO*&R&ber 16,
third igé st or age chaané 17 etc.gé, and a nozzle 100a for performng
vacuum SUEEi bR Fo° dF ST P IS £ S he ink 25 end chamber. The nozzle 100a

|2 comnect eiyhg 4 L0l SAPRLY 3 ris B oSl B 10LE) £11000cLgeghe 11 1St
v o S BhOLA | SR Blee deApane BN ep  am SRS [her L1
11. 5Thuspt é ARe80ZZd 64000305 dH@ o PO @3ndcpassed through the first
opening 85 and the through part 30la so that the ink injection positionis
| ocat ed deepefiu hathd heA1r0ughrpakt iB9dAted into and passed through
the first opening 85 and the through 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
10 is injected, 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 proceedé, the ink
15 injection port of the nozzle 100b goes under the injected ink
and air entraining does not occur, so that bubbles do not occur.
Even if ink bubbles occur when ink is injected, the intermediate
wall 301 prevents the bubbles from rising and ink bubbles do
not occur between the intermediate wall 301 and the first opening
20 85,
Thus, if the ink cartridge 1 is turned upside down (is placed
in the state shown in FIG. 5) after ink is injected, ink bubbles
move to the top of the ink cartridge 1.

Consequently, ink with no bubbles can be supplied through

25 the communication ports 1%a and 19b to the communication flow
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(at a deep interior part of the cartridge), whereby when ink 10 is,

i njected, ink bubbles can be prevented fromoccurring. That is, in the

begi nning of injecting ink, the -height difference between the ink injection
port of the nozzle 100b and the ink Iliquid level is small and thus bubbles
are |l ess produced. Wien the ink liquid level rises as ink injection
proceeds, the ink 15 injection port of the nozzle 100b goes under the
injected ink and air entraining does not occur, so that bubbles do not
occur. Even i f ink bubbles occur when ink is injected, the internediate

wal I 301 yen t bb fromrisj in uhbbl e occur
bet weent T he ?%t%?népg EHH l rg Fﬁgifggso %ﬁ%n?%& %Eggég p?%% if the
ink cargridge 1 is turned up5|de domm (is placed in the state shown in FIG

5) after ink is injected, ink bubbles nove to the top of the ink cartridge

1. Consequenthyn 1iMK W t5o AbDES LAD the FURRK %@ptnhhgugh téothbe
communi cation ports 19a and 19b to the comuni cation flow 22 passage 18

and finghkyt£ea deasbepl i Bdad oiddicdtdd suprhe prow 4sohaniink)i snsupplied
t hrough the first opening 85 to the ink-tank chanber 11 as indicated by the

arrbw (BDEi di0) nd)e | atmEsphdie 11} HHee iaknisphechambetrh@ 1i ak- tankpellanber 11
is escaped through the atnospheric conmunication port 86a as indicated by
through the atmospheric communication port 86a as indicated by
the arrow (dashed line) in FIG. 10, whereby it is made possible
to supply ink from the nozzle 100b. That is, the ink tank chamber
11 communicates with the atmospheric open valve 601 through the
10 through heole 67, but the atmospheric open valve 601 is closed
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.

15 The atmospheric communication port 86a is opened facing
the second opening 86 together with the ink injection port 8¢éb,
Thus, the second opening 86 is sealed with the film 20 after
ink is injected, whereby the atmospheric communication port 86a
and the ink injection port 86b can be hermetically sealed.

20 Next, ink injection into the ink end chamber through the
nozzle 100c will be discussed with reference to FIG. 11.

The differential pressure regulating valve 52 is placed

between the ink injection port 86b of the second opening 86,

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

25 © 4., Thus, unless the pressure on the ink supply port 4 side is
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the arrow (dashed Iine) in FIG 10, whereby it is nade possible to supply
ink fromthe nozzle 100b. That is, the ink tank chanber 11 conmuni cates

wi th the atnospheric open valve 601 through the 10 through hole 67, but the
at nospheric open valve 601 is closed wth the ink cartridge 1 not placed in
the cartridge holder 71. Thus, the atnospheric comrunication port 86a is
provi ded for escaping the atnosphere (air) in the ink tank chanber 11 when
ink is injected. 15 The atnospheric conmunication port 86a is opened facing
t he second opening 86 together with the ink injection port 86b. Thus, the

second ;0peni g, 86, 15, S99 4 W e of LD 90,aLLEE) o1 Py LSl N ected, wher eby

t he at nospghéri ¢ comruni cation por a an e Jection port 86b can

be herneticaljly s&a iRl IFeCHECR o Rt Relihent Hkigad; ghanber
t hr ough theghr%zzl e Seig%jc%\%l :ﬂ%)%peengiré?cus?edb\% tﬁ ref g?en%{éatg QFIJG 11. The

di ff er @id eha@beSsUrBh UL BhIMBuERLE YR RPcobBdRtB6€EhrBapnagt Abeziak
i njection port 86b of the second opening 86, to which the nozzle 100c is

connecti@da drdrt hehd niknks wuplp) yo@olrt2% 41dEhus, thel esset hempressimle on the

ink supply port 4 sideis - 23 low, ink cannot be filled up to the ink

suppl y iporstupplikd tiesdgiht dhee nprzedentl@@cf.r om being mi xed into the ink end
chanber. Thus, vacuum suction is conducted through the nozzle 100a fromthe

i nk supply poritlersi ddeacopmandaationneoas LAk 15 Prosugedi dd ke ough the

nOZZ|ep¥g¥imity 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,

10 the second ink storage chamber 16, and the third ink storage
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,

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

the film 89 and the first opening 8% and the second opening 86

are sealed (hermetically sealed) with the film 90 is provided.

As shown in FIG. 11, after the nozzles 100a to 100c of

the ink injection machihe 100 are connected to the ink supply

20 port 4, the first opening 85, and the second opening B6 (ink
injection port 86b), ink is injected into the first ink storage
chamber 11 through the first opening 85 and ink is injected into
the ink end chamber {second ink storage chamber 16, thi;d ink

storage chamber 17, etc.,) through the ink injection port 86b.

25 At this time, ink is injected into the first ink storage chamber
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Further, the communication port 18a is provided in the proximty of the ink
i njection port 86b of the second opening 86, so that ink supplied through
the nozzle 100c is filled through the conmunication port 18a, the

comuni cation flow passage 18, 10 the second ink storage chanber 16, and the
third ink storage chanber 17 up to the ink supply port 4 as ink mxed with
no air (atnosphere). Next, the ink injection operation in the enbodi nent
will be discussed with reference to FIG 11. As an ink cartridge, 15 the
ink cartridge 1 before the ink supply port 4 is sealed with the film89 and

the first opening 85 and .the second opening 86, are seal ed.(hernetical
boat ooy e hER e FPRees ipd s Eor e anE SRe dne haiher i 15 4 SoRbEpetng

I f _the_ ink inj ' ' . d h
"k SupRSF Th BbPTSRRCEhE RN iy B ARD (HeLEdna Hoeht by 86 (i nk

oot on PO S6Bke kRl oyl £ Pl Nddle: Ty St ek usloLage yghanber 11

t hrough the opeii ng 8 Is 1njected into "the 1n chanber

(second-4 okage t i pk- 58t ) her€i€; )
b ough 4 RO ke 35t oh SorbSh. 58 A TThi S e ettty Voo

thes firiglx liMg sdtQlaga IGhRigRehe ik nbkzMBi 60t ABSPRenenbBelne ik St i nk
storage chanber 11 is discharged fromthe atnospheric comuni cation port
86a (shieminiBcEe& i) théhitk ehel Ehasbet B iSteovageus hardonl vacudml 1 ed with
ink to about 50, of the volune of the first ink storage chanber 11,
degree 100%) is conducted through the ink supply port 4. 1In
this case, to prevent remaining bubbles and air mixture, it is
desirable that ink should be injected into the ink end chamber
10 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
15 operation is now complete.
Thus, in the embodiment, ink injection is executed in the
ink tank chamber at a deeper position than the opening of the
case (in the vicinity of the through part 30la). In this case,
in the beginning of injecting ink, the distance between the ink
20 injection position and the bottom of the ink tank chamber is
small, and theheight differencebetween the inkinjectionposition
and the ink liquid level is small still after ink is injected
{(after Lhe ink liquid level rises).

Therefore, ailr mixing into ink at the ink injection time

25 can be prevented and bubbles can be prevented from occurring
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5 ink injection through the ink nozzle 100b is termnated. Ink is injected
into the ink end chanber while vacuum suction (vacuum degree 100% is
conducted through the ink supply port 4. in this case, to prevent renaining
bubbles and air m xture, it is desirable that ink should be injected into
the ink end chanber 10 to about 100% of the vol unme thereof. Excessively
injected ink may be discharged through the ink supply port 4. After ink

i njection using the nozzles 100a, 100b, and 100c is ended, the first
openi ng 85, the second opening 86, and the ink supply port 4 are

her met i cal | led. The ink injection 15 operatiop i lete. Thus,
' the TS rHAE | Ik FHIBRES on 1Ps tRSCHEEE’ | hEtheX PRROTSRE Ehatber at a
d ition than th i f 4 in.the vicinity of th

v bughaa e 308 084" A" A Tl Bkbbeh i Senfiekti ng ik, the

i st ance: atueen, ¢ hec Rkl LU GE U ARATSI LAR-a0d e BoLamual the i nk

tank cha fference between-the 1nk injection

posi ti ofs r@felitdrer § ke i AP devied dis roimaldy shid | n8f k8 ihgkphsL BReCt ed
(after the ink liquid Ievel rises). Therefore, air mixing'into ink at the

inksinjectiornd itie eZboddnehe, ptR¥EpiSd Wk HHNY exmeaphRecprevenhed from
occurring - 25 in the ink tank chanber. In this case, if ink degassed by a

degassipgrommiid@: Bi cthe & dgy detikedstchulgel ehacderbd imiseseef tecbbvel y
prevented from occurring when ink is injected.
has been described, but the invention is not limited to it and
the percentage canbe changed appropriately inresponse toinjected
ink amount.

10 - As seen in the description made above, according to the
ink cartridge and the ink injection method thereinto according
to the invention, it is possible to prevent air from mixing into
ink at the ink injection time, and bubbles can be prevented from
occurring in the ink tank chamber.

15 In addition, two or more intermediate walls 301 parallel
to each other and each having a through part 301a may be provided
so that the intermediate walls 301 partition the first ink storage
chamber 11 into three or more space parts l1lla and 1lb placed
side by side in the ink injection direction. 1In this case, it

20 is preferable that a tip of the ink injector is moved step by

step from the deepest space part during ink injection in accordance

with ink level in the first ink storage chamber.
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Particularly, this point is preferred for ink easily bubbled. 5 In the
enbodi nent, the case where the atnosphere filling percentage in the first

i nk storage chanmber 11 is set to 50a has been described, but the invention
isnot limted to it and the percentage can be changed appropriately in
response to injected ink anbunt. 10 As seen in the description nade above,
according to the 1ink cartridge and the ink injection nmethod thereinto
according to the invention, it is possible to prevent air frommxing into
i nk at theunk. i;nj.egt.jon tinme, and bubbles can be prevented from occurring
in the inﬁNéﬂliagﬁgﬁﬁ%r. 15 In addition, two or nore internediate walls 301
parallel to each other and each having,a through part. 30la may be provi ded
so that the internedifaink g° 3¢r12 ﬁ%?P?ql’E‘g GRPATRDS.f AIIRTISING 2 S35 bAYEE Phanber
11 into three or nore space parts l1lla and 11b placed side by side in the

i nk i nj ectinkotenkichambergand jan apniag dhreagh iwhighpinkscancheeimpgsted i@ theainkitanlof t he
ink injector is noved step by preferable J PY step fromthe deepest space
part duri rbarhbds, wheremt i on in accordance with ink level in the first ink
storage chanber. - 26 What is clained is: 1. An ink cartridge for a

recording appa%ﬁtihtém&ﬁéf@ﬂﬂaﬂiﬁlﬂﬁﬁoxﬁ@ﬁtlQﬁéf!aW@fthieﬂﬂﬂc tARchaRBEPRko tid an
openi ng through which ink can be injected into the ink tank chanber,

wher ei n: space parts placed side by side in an ink injection direction is disposed in the ink tank

chamber, the intermediate wall having wall parts that extend in a direction substantially
perpendicular to the ink injection direction and that define a through part through which
ink can be injected, and the wall parts being located in opposing sides of the through part;
and

the through part permits a tip of an ink injector to be inserted and passed through
the through part into a deeper one of the space parts to inject ink allowing the ink level of

injected ink to exceed the intermediate wall.

2. The ink cartridge as claimed in claim 1, wherein an atmospheric
communication port for discharging air in the ink tank chamber is provided to be adjacent

to the opening.

3. The ink cartridge as claimed in claim 1, wherein the through part is

disposed on an axis of the opening,

4. The ink cartridge as claimed in any of claims 1 to 3, wherein the through

part is a through hole circular or U-shaped in cross-section.
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an internediate wall partitioning at |least a part of the ink tank chanber
into two space parts placed side by side in an ink injection direction is
di sposed in the ink tank chanber, the internmediate wall having wall parts
that extend in a direction substantially perpendicular to the ink injection
direction and that define a through part through which ink can be injected,
and the wall parts being |ocated in opposing sides of the through part; and
the through part permts a tip of an ink injector to be inserted and passed
through the through part into a deeper one of the space parts to inject ink
allowing the ink level of injected ink to exceed the internediate wall. 2.
The ink cartridge as clained. in claim1l, wherein_an atnospheric

comuni cation port Powmethod of dnigrtig imk Antp gnyiple carkidgesiok adpeardiBg apRaEsy | ded
to be adjacent to the opening. 3. The ink cartridge as clainmed in claim1,
wher ei n t He inkcantigdgepamprisimg: di sposed on an axis of the opening. 4. The ink
cartridge as clained in any of clains 1 to 3, wherein the through part is a

t hrough hol e chrcasd Biivieg ab-iakapkdchamber,0fif &L 6pdiifg thrddgth whithRikhed 18
injecting ink into an ink cartridge for a recording apparatus, the ink

cartridgeGOiRy infl e intafiRERaniY 4 an i nk tank chamber, and an opening
t hrough which ink can be injected into the ink tank chamber; and an

por penai cul ar b AAARe AL pRARE BB Clet iet® Bt WSl e PR | "t
ho. case, PRREGEHER 011RR g1 Fen Rect e et QPR TP AP B Bt e BT pl aced
side by side in the injection direction, the
in opposing ends of the through part, being disposed in the case, and partitioning the ink
tank chamber into two space parts placed side by side in the injection direction, the
method comprising:
injecting ink by inserting a tip of an ink injector into and through the through part
to be positioned at a deeper one of the space parts; wherein
the ink is injected through the through part into the deeper one of the space parts
relative to the opening until the ink level of injected ink exceeds the intermediate wall
while minimizing a height between the tip and liquid level of injected ink in the
beginning of injecting ink, and then keeping the tip into the injected ink as ink injection

proceeds.

6. The method of injecting ink into the ink cartridge as claimed in claim 5,

wherein ink is injected while air in the ink tank chamber is discharged.

7. An ink cartridge for a recoding apparatus, comprising a case having an ink

tank chamber, and an opening through which ink can be injected into the ink tank

- 28 -



met hod conprising: injecting ink by inserting a tip of an ink injector into
and through the through part to be positioned at a deeper one of the space
parts; wherein the ink is injected through the through part into the deeper
one of the space parts relative to the opening until the ink |evel of
injected ink exceeds the internediate wall while mnimzing a height
between the tip and liquid level of injected ink in the beginning of
injecting ink, and then keeping the tip into the injected ink as ink

i njection phrocee 6. The method of injecting ink into the ink cartridge
as cl ai me§ 61‘3‘???%‘ wherein ink is injected while air in the ink tank
chanber is discharged. 7. An ink cartridge for a recaodi apparatus
conprising a casétpEsdinie il partitioningcatdrstaaiert ofithe ipk E#f}g hAGLeOBUBTP whi ch
ink can be injected into the ink tank -28 chanber, wherein: an internediate
wal | part spdcemiarty phaced enlstbyasiga it amfink tageckink dirgefiorc tsaditpmsed i thet ink tampace
parts placed side by side in an ink injection direction is disposed in the

i nk tank cndiﬁtsaaehelﬂfeeispw papareingadr ifkaybsogbiag méttbapand biingeifretiberall and
wherein the wall includes a through part through which ink can be injected;

and the t or to be inserted and
i1 B 2 Rigo theh%rﬁw&éﬁ vbﬁlehﬁﬁccaﬂ Wgeét@d -6l i

passed throug Into ee er one of the space parts to

t k all K I ted K .t
et 3 RS B LB B RIS oy < o
e i o S ST A A el Gl

partitioning at |least a part of the ink tank chanber into two
injected ink to exceed the intermediate wall.

8. An ink cartridge for a recording apparatus, comprising a case having an
ink tank chamber, and an opening through which ink can be injected into the ink tank
chamber, wherein:

an intermediate wall partitioning at least a part of the ink tank chamber into two
space parts placed side by side in an ink injection direction is disposed in the ink tank
chamber, and the intermediate wall extends in a direction substantially perpendicular to
the ink injection direction and includes, at an intermediary portion of the intermediate
wall in the extending direction, a through part through which in can be injected; and

the through part permits a tip of an ink injector to be inserted and passed through
the through part into a deeper one of the space parts to inject ink allowing the ink level of

injected ink to exceed the intermediate wall.

9. A method of injecting ink into an ink cartridge for a recording apparatus,

the ink cartridge comprising: a case having an ink tank chamber, and an opening through
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space parts placed side by side in an ink injection direction is disposed in
the ink tank chanber, and the internediate wall extends in a direction
substantially perpendicular to the ink injection direction and includes, at
an internediary portion of the internediate wall in the extending
direction, a through part through which in can be injected; and the through
part permits atip of an ink injector to be inserted and passed through the
through part into a deeper one of the space parts to inject ink allow ng the
ink |evel w?J inﬂj & 89 1ﬁE&e&q t%xglge' ttgﬁ( 'cﬂirgﬁerfe qh@ta?l },I\@él‘ 'edl%te 's‘vaﬂ‘etthgt()d of
injecting 1Tnk 1nto an i"ARCEGITT ge tor a recording apparg%us, the T nk
cartridge conprising: a case haying an ink tank chanber, and an openi ng
Chrough $88Ginchdieation sibyantially airekpdiciias 10 AR ik EpchAe RSB A an
internediate wall that extends in a direction substantially perpendicular
to an i nkinchdes e thypugh past threngh valreh infrzpan be injeeted detng dispnsehingdie casehamshigh
whi ch ink can be injected, being disposed in the case, and partitioning the
ink tank pidtibeing ithe mkttawk dparber e tveo gpaae partspldeedmnidsbyleide in thednjecicect i on
direction, the through part being fornmed at an internediary portion of the
i nter medi gir&etiondie thibuichSabbe@nsl fdithed it @6 lih@Amedilks PoHiHP ¢ G RidriicBiic
injecting ink by passing a tip of an ink injector into and through the
t hr ough -t sfdeener... e parts; wherein the ink is

gh P@hH in e?hegm_ B mrelg:%&ggl%eflfﬂcﬁlgg cﬁxﬁgﬁﬁgg

i njected throug roug rnto per one of the space parts

relative to the.openi. until the ink lLevel. of .injected i exceeds the
|t or medi ate. vANTOUREGH kA Phisine.fip of il Becle ittt fipiah e HFRaEh o
conprising: a case having an ink tank chanber; an openi ng through which ink
can be i njiéeadeenchene ehibe spacemany vwagiBer; an i nk supply port di sposed on

the case; and a differential pressure valve that is disposed between the ink
supply port anthetink is injected through the through part into the deeper one of the space parts

relative to the opening until the ink level of injected ink exceeds the intermediate wall.

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

a case having an ink tank chamber;

an opening through which ink can be injected into the ink tank chamber;

an ink supply port disposed on the case; and

a differential pressure valve that is disposed between the ink supply port and the
ink tank chamber, the differential pressure valve operable to selectively open in response
to a pressure change of ink at the ink supply port, wherein:

an intermediate wall partitioning at least a part of the ink tank chamber into two
space parts placed side by side in an ink injection direction is disposed in the ink tank
chamber, and is formed with a through part through which ink can be injected; and

the through part permits a tip of an ink injector to be inserted and passed through

the through part into a deeper one of the space parts.
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i nk tank chanber, the differential pressure valve operable to selectively
open in response to a pressure change of ink at the ink supply port,
wherein: an internediate wall partitioning at |east a part of the ink tank
chanber into two space parts placed side by side in an ink injection
direction is disposed in the ink tank chanber, and is formed with a through
part through which ink can be injected; and the through part permts a tip
of an ink injector to be inserted and passed through the through part into
a deeper one of the space parts. -30 11. The ink cartridge as clainmed in
claiml1, wherein the wall parts are at least partly continuous to each
other. 12. A nmethod of .injecting ink into an ink cartridge for a recording

appar atus, théli nk Tha ik Gaggidee anplamasd g claim: hyeherelpthey wal Pafk ategikeashanber
and an opening through which ink can be injected into the ink tank chanber;
and an i npettiysditinusugstd ¢achattieng wall parts that extend in a direction
substantially perpendicular to an ink injection direction, that define a
through part, and that are | ocated in opposing ends of the through part,
bei ng di sposed in the case, and partitioning the ink tank chanmber into two

space parts plaged i QetBY ofiiflecting ihRentol aRi iR thRidgl fop GlrkitdinkPpamhiod
conprising: injecting ink through the through part into a deeper one of the

space par rel.at il ) i:ng: i j I f L0 i nk
cxcoeds 1 HE PECBE cobBri; ORI W i et lboe A8y oot E B ER 1T 1
ink tank chanber is discharged. 13. A nethod of injecting ink into an ink
cartri dge"‘&’&)&:0 r @R dreaisgtedoigto: the iak tan{]%@hqnﬂ:,gr;c %“? e ls) ¢ vgllhaving 56
having an ink tank chanber, and an openi ng through which ink can be
i nj ected wallopartsethahlextead kinchalvsetion snbstantially tperpandicalas twakn ipkvinisgtionnal |
parts that extend in a direction substantially perpendicular to an ink
i nj ect i ondirection, that define a through part, and that are located in opposing ends of the through
part, being disposed in the case, and
partitioning the ink tank chamber into two space parts placed side by side in the
injection direction, the method comprising:
injecting ink through the through part into a deeper one of the space parts relative

to the opening until the ink level of injected ink exceeds the intermediate wall, wherein

the ink is injected while air in the ink tank chamber is discharged.

13. A method of injecting ink into an ink cartridge for a recording apparatus,
the ink cartridge comprising: a case having an ink tank chamber, and an opening through
which ink can be injected into the ink tank chamber; and an intermediate wall having
wall parts that extend in a direction substantially perpendicular to an ink injection
direction, that define a through part, and that are located in opposing ends of the through
part, being disposed in the case, and partitioning the ink tank chamber into two space

parts placed side by side in the injection direction, the method comprising:
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direction, that define a through part, and that are |ocated in opposing ends
of the through part, being disposed in the case, and partitioning the ink
tank chanber into two space parts placed side by side in the injection
direction, the nmethod conprising: -31 inserting a tip of an ink injector
into and through the through part to be positioned at a deeper one of the
space parts; wherein the ink is injected through the through part into the
deeper one of the space parts relative to the opening until the ink |evel
of injected ink exceeds the .ipterned ate 11.,14. The,ink cartridge as
claimed in clalf1y8 ecr‘tg’lnrf“'? Hﬂeﬁqﬁrﬁﬁ)ﬁ%@%@eﬁh{@gmﬂ% tP?’B pSFI%gﬂ‘é*Fi nk
injector to inject ink until the ink_ |level of injected ink exceeds the

i nt er medi at%degRen one.ofghe space parts; wherein

the ink is injected through the through part into the deeper one of the space parts

relative to the opening until the ink level of injected ink exceeds the intermediate wall.
14.  The ink cartridge as claimed in claim 10, wherein the through part permits

the tip of the ink injector to inject ink until the ink level of injected ink exceeds the

intermediate wall.
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