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invention relates to an ink cartridge in which pressurized air

S

ap

into an air chanmber between an outer case and an ink pack thereby to
di scharge ink fromthe ink pack. 10 Related Art Cenerally, an ink jet
recordi ng apparatus for business wuse is constructed so that

a-large-volune ink cartridge is exchangeably set in a body of the

is supplied through an ink supply tube to a
S fiapedirectly, or through a sub-tank

as shown in Japanese Patent Publication JP-A-2001-199080 for exanple.

the ink cartridge is so constructed that a deformabl e ink pack

recordi ng apparatus and ink
recordi ng head nounted 15 on

Furt her,

under

external pressure.is housed in an outer case which can hold

air-tightne sing only an ink outlet 20 of the ink pack.
Pressurized%ip?%ﬁggﬁﬂﬁﬁﬁed to the outer case froman air source for

pressure in which the air pressure is adjusted at a constant pressure in
advance, and the ink pack 1is pressurized by the air pressure thereby to
sugply ink to the recording head. 25 In such the construction, even if
th
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The invention relates to an ink cartridge in which
pressurized air is applied into an air chamber between an outer

case and an ink pack thereby to discharge ink from the ink pack.

Related Art

Generally, an ink jet recording apparatus for business
use is constructed so that a ‘large-volume ink cartridge is
exchangeably set in a body of the recording apparatus and ink
is supplied through aﬁ ink sﬁpply tube to a recording headmounted
onacarriagedirectly, or throughasub-tank, asshownin Japanese
Patent Publication JP-A-2001-199080 for example.

Further, the ink cartridge is so constructed that a

deformable ink pack under external pressure is housed in an outer -

case which can hold air-tightness, exposing only an ink outlet
of the ink pack. Pressurized air is supplied to the outer case
from an air source for pressure in which the air pressure is
adjusted at a constant pressure in advance, and the ink pack
is pressurized by the air pressure thereby to supply ink to the
recording head.

In such the construction, even if the air pressure in the
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air source for pressure is appropriately adjusted, unevenness 1§F%ﬂﬁ$ﬁy2006
supply capacity is raised anong the respective ink cartridges to the
recordi ng head, thereby causing a problemof deterioration in printing
quality, in case that unevenness in 5 fl ow ng passage resistance is raised
by differences in length of ink supply tubes connecting the respective
ink cartridges and the recording head, or the sub-tanks, or in case that
head differences are produced between the ink cartridges by arrangi ng

the i”‘éiq:a_rsbhir%%g%o\.‘%dféé:ﬁlfé/-islggg?ﬁﬂé’{ﬁgﬁlh 164, YndNgugsent

invention is to provide an iInk dge a pressure adjusting
[

functi j I h L. force f. r izl ng_an_i k .can be set

i ndepe(rilgemlﬁlg g’?\hﬁ?ﬁetc?égg‘%%yi \33 i r%%%g?taﬁfoglésg%t ﬁ%ﬁpeggggﬁd 1%8‘ on the
air pressure supplied fromthe ajr_souyrce for pressure. 1 not her obj ect
of t haChrIcias e fe geprainahheadi ik qgusiRRRiPRIER e pack
can be pressurized sq that ink discharging anmount is suitable for

printi A§HEHATRERR 3P PRARCRIEYR NF Yand inEa 590 R s AT &5FS tife

I nvention In order to achieve such the objects, the invention conprises
an ¢ nk fpaeinghiPels S@igeches hekanek ¥ daRdi Ak Guiferenepdnin deasttiton of
pressure by air pressure; an outer case which houses the ink pack therein
with thé Lk suPPdly EWbpesectorreehing A He sPsictpask ink gpesesddigesd by the

air pressure, and includes 2 15 February 2006
and the recording head, or the sub-tanks, or in case that head

differences areproducedbetween the ink cartridges by arranging
the ink cartridges vertically.

10 Therefore, anobject of thepresent inventionis toprovide
an ink cartridge having a pressure adjusting function with which-
theair force forpressurizinganinkpackcanbe set independently
in the respective ink cartridges without depending on the air
pressure supﬁlied from the air source for pressure.

15 Another object of the invention is to provide an..ink
cartridge in which the ink pack can be pressurized so that ink

j discharging amount is suitable for printing regardless of ink .

remaining amount.

20 Disclosure of the Invention
In order to achieve such the objects, the invention
comprises an ink pack which discharges ink from an ink outlet
upon reception of pressure by air pressure; an outer case which
houses the ink pack therein with the ink outlet exposed so that

26 the ink pack i1s pressurized by the air pressure, and includes



a pressurized air inlet that is connectable to an air source f8lebryary 2006
pressuri zing the ink pack; and a pressure adjusting unit which is house
i'n the outer case and discharges air in the outer case to the outside so
that press-ore in space of, the outer case .5 i-s kept at a-setting

val ue. According, to the invention, the setting value of the pressure.
adjusting unit can be set to an optinumvalue for each ink cartridge, and
t he i nk pack can be pressurized in an optinmum state -regardless of air
pressugeppeggudedetir atr- ihé efir ébsdr i zedonioeat abilal €0, 2Ra?El YSORHE pressure
of the air source for pressure. Further, in the invention, the pressure

- adj UskhROpYUBLELUr§eARL 8BS dfk pagkRgandi & oz s sdf esadigs t heg serili ng
value; an " elastic -pressure reception plate which is displaced when. one!

.. Surfafecyi s RLeseedi X Hd'8ubedidib dIBhE i hatipss atifrein ehlkesusser f ace
15 recel ves t%e pressure in the space of the outer case; and an air

comuni_cat.i ol e fQrm_n nFﬁQ . i E;ggnggggguggtm% theer case
at mspﬁgﬁg-gﬁdtq?es%gggﬂle@& %f/) eeé:f%{gtsﬁ% pressure -reception plate-.
to.the i_nventi.on ressure adjusting unit can be nade as

Al di.
'sﬁ%f[ ég958?§iﬁle?'gﬁ&téjﬁ%ﬁéggr£burpose' 20 differential pressure valve

can be appligd 312,792 Uy 2008,2:49, 1Pné0setting value of the

pressure adjusting unit can be set to an optimum value for each
ink cartridge, and the ink pack can be pressurized in an optimum
state regardless of air pressure provided from the pressurized
10 air inlet, namely, the pressure of the air source for pressure.
Further, .in the invention, the pressure adjusting unit
comprises an urging unit for adjusting the setting value; an
‘elastic pressure reception plate which is displaced when.one:
.. surface is pressed by theurgingunit, and when the other surface - . "
15 receives-the pressure in the space-of the:outer case; and:an:
air communicating hole forming member which communicates to the
.atmosphereandissealedbytheelasticpressurereceptionplate:
According to the invention, the pressure adjusting unit
can be made as small as possible, and a general-purpose

20 differential pressure valve can be applied.



2'5 Further, in the invention, the pressurized air inlet is arypdgeshy 2008
position opposed to the elastic nenber, and comrunicated with the space
of the outer case through a flow ng passage resistance form ng; portion.
According to the invention, even in case that excessive pressure is
applied fromthe pressurized air inlet, it can be released to the

at nosphere by the displacenent of the elastic nenber so- to | ower the
excessive pressure. -Further, in the invention, the setting value is

| ndi vidual l'y ?ghﬁsfm%n%teo fiferRaRAGH toheofp tdisimie eara ix dgelet Her eby,
even if cartridgés afe different in size or in viscosity, of. inkk i nk can
be supplisdateahbedr doorali pgsheadni AppancdptPmifss 1% CFurPHBPe in t he

i nvention, the urging unit .i-s provided j t j j g its
urgi ng f%ﬂ%eCQ@EﬁgaFgﬁegowFﬁ@i %Hﬁﬁﬁrﬁ%u#hﬁaﬁﬁ#érggé%%egﬁﬁﬁggack

Her eby, geggggiﬁﬁs 9tshpk remEBishiaRge 2BPHBLG: pbRKiodi.schargi ng anount
suitabl e for pri tPng can be supplied to the .re carding head. Further,
in the i nvent Ronprthegptesshe dnvaditdsni ngvemiin Eofpiineds e 8&F3¥Rat i on
regison which is fornmed at apartial region of the outer case and is

el asti cgtbysdekor sadbel bydt fuomithe pressurgzednadia Walef rgnis@™ BRI ch
opens or. closes according to displacenent of the deformation region

t her ebyy £ 0EQREUALCERE atmosphere by the displacement of the elastic

"member so to lower the excessive pressure.

.Further, in the invention, the setting value 1is

individually set according to ink capacity of the ink cartridge.

H Hereby, even if cartridges are different .ih size or in
viscosity of. ink, ink can be supplied to the recording head in
an optimun state.

Further; in the invention, the urging unit is provided
with a unit which changes its urging force according to the ink

o remaining amount of the ink pack.

Hereby, regardless of ink remaining amount, 1imnk
discharging amount suitable for printing can be sgpplied to the
recording head.

Further, in the invention, the pressure adjusting unit

“ comprisesadeformationregionwhichis formedat apartial region
of the outer case and is elastically deformable by the air
pressure; and a valve member which opens or. closes according

to displacement of the deformationregion thereby to communicate

the space in the outer case with the atmosphere.

[l
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Accordingtctheinvention,thestructurecanbesimplified,

the setting value of the pressure adjusting unit can be set to
4



the space. in the outer case with the atnosphere. According to #_Jeq 2006
i nvention, the structure can be sinplified, the setting val ue of *1 HeY
pressure adjusting unit can be set to 4 15 February 2006 an, optinmm val ue
for each ink cartridge, and the ink pack can be pressuri zed in an optinmm
state regardl ess of air pressure fromthe pressurized air inlet. Further,
in the invention, the valve nenber is arranged 5 so that the urging unit
seals the air-conmmunicating hole forned at the deformation region, and an

operating, @(Eﬂn%rm 95?5@' Rgr Lhenvalyedmimeigd,s a%ﬁpﬁﬁédlﬁkoﬁa&hecan

ai r-communi cati n According to the i nvention, dead space of the ink

cartri dg}te can %&éli%ld hﬁegn %ﬁ@ﬁﬁw%l tea@gg%r@qg_lstsl or fpf F;y@é@ﬂlé\g t he.

.10 def gion~can ect m)re reel . Brief Description of
the Dra ., 11is pl.an .vi show ng one exarrpl e of. an ink jet
recor di \r%og‘b tFﬂ%EﬁSrPWﬁ%% iR \é\fart ri dge of the invention 15 ..
is-used. 1 Fi is a spective Vview.in enbl how ng .on

enbodi nent of %Pﬁéhieﬁ’k d Pgdjg%v%‘?tjt% q}}ﬁ/é’ in™ ﬁ%ar §S| S %&%cc%l onal
vi ew show ng the structure of the 1ink cartridge in . a f|ﬁ\l\ﬁ ﬂfe bass
f or nb ng Sgokbpbrbhopreigs Ukt S5 14ethe & e @] 1GAMY PRIERE AT ctl on

of an arrow froma line of AAAin Fig. 3, in which Fig. 4A shows
: at the deformation region, and an operating rod for pre551ng

the valve member is exposed from the air-communicating hole.
Accordingtotheinvention,deadspaceoftheinkcartridge
" can be utilized effectively, and a position for providing the:

10 deformation region can be selected more freely.

- Brief Description of the Drawings
. Fig. 1 is a'plan view showing one example.of an ink jet
recording apparatus in which an ink cartridge:of the invention
15 .. is used.. -
Fig. 2 is a perspective view in assembly showing one
J embodiment of the iﬁk cartridge of tﬁe_invention;
© Fig. 3'is a sectional view showing the structure of the .
ink cartridge in a flowing passage forming portion.
20 Figs. 4A and 4B are sectional views in the direction of
an arrow from a line of A-A in Fig. 3, in which Fig. 4A shows
a state where a pressure adjuster valve is closed, and Fig. 4B
shows a state where it is opened.
Figs. 5 and 6 are sectional views showing another

25  embodiment of the pressure adjuster valve provided for the ink



a state where a pressure adjuster valve is closed, and Fig. 4B 4# 3
state where it is opened. Figs. 5 and 6 are sectional views sh jjuary 2006
anot her 25 enbodi nent of the pressure adjuster valve provided for the ink
5 15 February 2006 cartridge. Fig. 7 is a perspective viewin assenbly
show ng anot her enbodi nent of the ink cartridge suitable for the recording
apparatus. 5 Figs. 8 and 9 are sectional views respectively showng a

val ve closing state and a val ve opening state in another :enbodi nent

of -t he |nk cartrldge of the invention. Fig. 10 is a sectional view of a
pressur gtlng unit suitable for the ink cartridge of the invention

ot of BT ke DO TR Am ape

enbodi nent of e recordihg apparatus of the

i nvention in sectio nalo i ne, rdifghi ch
Ha | STROABRELa ot dihe C?ﬁﬁlg@g‘%uﬁw%]a??ofﬁ%Eé%r#n%g%r#é s
and Fig. 11B shows a state where ink supply.-is stopped. Figs. 12A and 12B
are fronPP@KéW@Sshomnng the structure of a,.flow ng passage constltutlng
the sub-tank in the front and bask structure of a hase bod .
Preferred EnbbdigsenBsantl Bhere nsemionel EeYs &bt ‘3§ Y eﬁ%ﬁﬂ”ﬁﬁht of an
ink. jet recording

a valve closing state and a valve opening state in -another

:embodiment of the ink cartridge of the invention.
Fig. 10 is a sectional view of a pressure adjusting unit
suitable - for the ink cartridge of the invention. in another
10 embodiment.
Figs. 11A and 11B are diagrams showing one embodiment of
a sub-tank constituting the recording apparatus of the invention
‘in section taken along a line of B-B qf Fig. 12A, in which Fig. -
11A shows a state where ink is s_upplied to.a recording head,
15 and Fig. 11B shows a state where ink supply ‘is stppp’ed.-
Figs. 12A and 12B are front views showing Fhe structure
of a.flowing passage constitﬁting the sub-tank in the front-and

.back structure of a base body.

90 Preferred Embodiments of the Invention
_ Fig. 1 shows one embodiment of an ink. jet recording
apparatus of the invention, in which a carriage 1 is guided by
a scan guide member 4 through a timingbelt 3drivenby a carriage
motor 2 in a longitudinal direction of a sheet feeding member

25 5, that is, inamain scanning direction that is a width direction



apparatus of the invention, in which a carriage 1 is guided by scan

gui de nenber 4 through a timng belt 3 driven by a carri age niét'%l “23’?30%6
| ongi tudi nal direction of a sheet feeding nenber 25 5, that is, in a min
scanning direction that is a width direction 6 15 February 2006 of a
recordi ng sheet. On a surface of the carriage | opposed to the sheet
feeding nenber 5, that is, on a |ower surface of the carriage 1 in this
enbodi ment, a not-shown ink jet recording head which can eject ink of

Socl oo 88 2 dedl g AN 2t on 8 APEQUE defl fdichera ¥ 1f BEpHRREN

surface 0 he cartT a sub-t anks 7C, 7TM 7Y for supplying ink to
the recordi head e- munt e n.on L de_ of fr i E%a fridges
0B, 90 bR Lk Shget %cea‘{crlﬁo’aqoff&‘?g%re(r}aﬁgeg?gi'rhgsi 9 & AR sur B okt o oy
are, 10 re?ect_i veI?( ,coggecte t hr ough tube% 0 1o.the sub-tan Zn B, 7C,
7™M 7Y., PARFEIIAGF Frid £BLF g2HER PoLugh tite TEreEpatti ve
sub-tanks 7B, 7C,_ 7M 7Y. The respective -jnk carér,id es 9B, 1 ?T_C. 9M 9Y
are connbegddvhichpaae feqthénX gbt 8RCh Gates 3% & F&oPLefqt i dual
air punp 13B., 13t ~13M and- 13Y'~ 16 by -.tubes 14 1 . whereby ink is
di scHar gedovidedt heFetihemnken bihe preRetr $efR¢oret bhepratiipfsed-air.
At a non-printing region on a noving passage of the carriage 1, a capping
unit 11 shbchapka EballCa Mhz INef$bSVPRG ySMGF bk toothe egardbimd hgafead,
and a w ping nenber 12 which is adjacent 20 to the capping unit 11 and
made of etrasmouantmterial such as rubber ' " g
1 On one side of a frame 8, ink cartridges 9B, 9C, 9M, 9Y
are detachably arranged. The ink cartridges 9B, 9C, 9M, 9Y are
10 respectively connected through tubes 10 to the sub-tanks 7B,
7C, ™, 7Y, and supply ink to the recording head through the
respective sub-tanks 7B, 7C, M, 7Y. The respective -ink-
cartridges 9B, 9C, 9M, 9Y are connected at.-space of their outer.
:céses to respective.individual aizr pump 13B. 13C, - 13M, and-13Y".
15 -.by tubes 14, whereby ink is discharged:to the sub-tanks by
pressurized force of pressurized air.
At anon-printingregiononamovingpassageof thecarriage -
1, a capping unit 11 which can seal a nozzle-forming surface
of the recording head, and a wiping member 12 which is adjacent
20 to the cappingunit 11 andmade of elasticmaterial such as rubber
are arranged.
Figs. 2 to 4B show one embodiment of the ink cartridge.
The ink cartridge comprises an outer case 20 and an ink pack

21, and the ink pack 21 is housed in the outer case 20 so that

95 an ink outlet pipe 22 provided for the ink pack 21 is exposed



are arranged. Figs. 2 to 4B show one enbodi nent of the ink cargdrd .
ink cartridge conprises an outer case 20 and an i nk pack 21,1§Aggﬁﬁgy?ﬁ%?

pack 21 is housed in the outer case 20 so that 25 an ink outlet pipe 22
provi ded for the ink pack 21 is exposed 15 February 2006 froma center
portion of one side surface of the case 20. The outer case 20 conprises a
contai ner body 20a and a |id nenber 20b, and includes a pressurized air
inlet 23 for taking in the pressurized air at an end region of one side

surface gher ! Ogatle? hagtg chf f&}@%ﬁe sar%egsgg tﬁéﬁ%a'sr&zraack?@& as

known, i's Ta I Chcan deform upon reception of
alrpressure of t essurlzed air,,and st.or ké%% er e q@&?
cylindri oude st%pspeetz%r fgmﬁg\}isﬁg ] ?)%?F@é%?’é }f) cf% 4d;a ghg&ldt% badi ng
end of t utl et pipe 22 J rder .t i_ght.l into
cont act 20 RthabpeRrRer P e S 4R (et e 4 1 e A0t ai
inlet 23 is connected to a space 25 of the outer case 20 throu h a
pr essur PLRAULEI R @din 25020 %reg&r@napﬁ opg| shdeg FITdgee w@eESn"slm ut ed
so that air: pressure suitable 115.: to discharge ink: fromthe ink pack
21.: s amﬁuqntl@ttnmper&2putwmngﬁedhe pressure adjusting unit 30 is so
constructed that -an elastic. pressure reception plate 31 forned of
el asti c' mat er iBe sumkhpaskr dbbezs Hendviry diy madghefiessqahd-biabti £iiy,
nanely, a 20 . diaphragmin this enbodi nent for exanple, are housed |n an
air which candeformuponreceptionof airpressureof thepressurized - ‘
air, and stores ink therein. Further, a cylindrical stopper
.24 having a permeable pore is attached to a leading end of the
.10- ink outle‘t pipe 22 in order to liquid-tightly come into contact
with the periphery of an ink inlet pipe 41.
. The pressurized air inlet 23 is connected to-'a space 25
of the cuter case 20 through a pressure adjusting unit 30, -and-
. -@n air inlet passage is constituted so that air pressure.suitable
15. +to discharge ink from the ink pack 21°is applied to the ink pack -
21.
‘The pressure adjusting unit 30 is so constructed that-an .
- elastic pressure reception plate 31 formed of elastic material
- such as rubber having air-tightness and elasticity, namely, a
20 - diaphragm in this embodiment for example, are housed in an air
communicating hole forming member 33, namely, a case in this
embodiment so that aconstantpressureisappliedontoone surface
. of the elastic pressure reception plate 31 by an elasticity

applying unit 32 such as a spring. Further, the pressure

25 adjusting unit 30 is so constructed that an ailr communicating



comuni cating hole form ng nmenber 33, nanely, a case in this e
so that a constant pressure is applied onto one surface of tﬂ§q§¥§§¥¥2606
pressure reception plate 31 by an elasticity applying unit 32 such as a
spring. Further, the pressure 25 adjusting unit 30 is so constructed that
an air communicating 8 15 February 2006 hole 34 is forned in a position of
the air communicating hole form ng nenber 33 opposed to a center region
of the elastic pressure reception plate 31, and that a conmunicating hole

35 i j .of . th i td4 ; ] 4 5 33
I's {ared, onsaesife; of, i gogllgéegﬁamﬁﬁ 49 Dol 48 Wy trfﬁ{r;éer

SO as to conmuni cate wth the spa 5 of the outer case.
enbodi ngnt, .a per a?l p i s far i Lti f t -
air-cogﬁﬁ%Péﬁﬁiﬁﬁgﬁg e%Pogkiﬁégge% e% gggéﬁgoggggﬁé:O?ﬂéhgbﬁﬁggﬁFfied air
inlet 23. Further, it _is C'faﬁ t.hat t etﬁi ilar effect %s oﬂ%q;n§% .10
even i f PERESHFESSRFFRELCRI R 1E ett 237 HPBF B LA EREC BP Lt 4 e e wher e
the ink outlet pipe 22 is exposed and in :a positign asynmetric. with the
pr essur éSakP%MRed 9 dFide3ef tﬂ?eaéFéé‘%Wrb‘r%&]}%hPé@eﬁ? BHIPMA®ET1 has a
convex portion 3la at:i.ts region opposed to the air-comunicating hole
15, 53433 ardashocerrennpep e onl Btk ARE Ghe Rt dhtmmNitedt iSfFehol e 34
surely. Reference nuneral 37 represents a packing for  ..securing
ai r-ti ghnnelts patbosdmertie ai perveaRie Pariengd kolfermest i iy PeSHIAOT33 and
the outer case 20.. On the other hand, a cartridge holder is provided, and
of the air-communicating hole forming member 33 opposed to the '
pressurized air inlet 23.
Further, it is clear that the similar effect is obtained
10 even if the pressurized air inlet 23 is formed at 'the end surface
where the inkoutletpipe22 isexposedandinapositionasymmeétric
.with the pressure adjusting unit 30.
The elastic pressure reception plate 31 has-a convex
. portion 31a at:its region opposed to the air-communicating hole
© .15 .7 34, and the convex portion 3la seals the air-communicating hole -
34 surely. Reference numeral 37 represents a packing for
.securing air-tightness between the air-communicating. hole
forming member 33 and the outer case 20.
-On the other hand, a cartridge holder is provided, and
20 - it includes an ink inlet pipe 41 formed fittably to the ink outlet
pipe 22 of the ink cartridge on its wall surface 40 opposed to
the ink outlet pipe 22 of the ink cartridge 9, and a pressurized
air outlet pipe 42 arranged fittably to the pressurizedair inlet

23. The ink inlet pipe 41 is connected to each sub-tank 7B,

25 7C, 7M, and 7Y through the tube passage 10, and the pressurized



20 it includes an ink inlet pipe 41 forned fittably to the imﬂ5¥3&ﬁ&y20m3
pi pe 22 of the ink cartridge on its wall surface 40 opposed to the ink
outlet pipe 22 of the ink cartridge 9, and a pressurized air outlet pipe
42 arranged fittably to the pressurized air inlet 23. The ink inlet pipe
41 is connected to each sub-tank 7B, 25 7C, 7M and 7Y through the tube
passage 10, and the pressurized 9 15 February 2006 -air outlet pipe 42 is
connected to an discharge port of each air punp 13B, 13C, 13M 13Y (Fig.

1). in this i ¥ dMecald Hidgn s¥ha hedf eata the
holder,é?ﬁeoﬁﬂgggdg?g% %?ggg-%%%%f t he inf -caftridégikgﬁé f irstly f its

to the. %gﬁp%ﬁ#eﬁﬁﬁgf§gé,é#gﬂﬁt@gyrqggédiTga-apparatus side, and then the

pressur? e’ink cariridge 9-f its to the press-uri
zed air outlei pi.pe 4 j.r~ti hh% . ane%y e tgGausipg hak | eakage
fromthe ink %rtt}fjisdﬁg%%lﬁ}ef‘atgh %F Hht 1P egﬁﬁ‘é‘réggtér?ggsg 5 s conpl et ed.
10 When the attachpent of the jnk cartrLdge&ﬁ%i%_ E}ectﬁd b ?d
N0t -, ShEVRO TaF (FPHRET at 1AENHEALO ot Se R 7 OF ChE arF SaRbS 9958, 13
13M and 13'Y operate and the pressuri ze-d air flow hrqugh. Ehe
pr Ebssu? d ixed 1 1t 5 Hoethod ndntnk¢ePpef feabh & 45oF @C28° 1 g 2PRAT 3 USpace 25
of the outer case 20. 15. . In the enbodinment, the pressurized air -flows
in -thesspa, @nd thepHehoptres spgse 20t hisdgh ¢Rets kaerhigingfe 35 of
the air-communicating hole formng menber 33 constituting the pressure
adj ust | adiasito Be pThesoféredaivhentleteipe fR@ ik -tightly.” Hereby,
without causing ink leakage from the ink cartridge 9, atta;hment
of the ‘ink cartridge 28 is completed.
10 When the attachment of the ink cartridge 9 is detected
by anot-showncartridge attachment detecting unit, the air pumps
13B, 13¢C, 13M, and13Y operateandthe pressurizedair flowthrough.
the pressurized zir-inlet 23 and the permeable pore 36 in .the -
space 25 af the ocuter case 20.
15, - In.this embodiment, the pressurizedair flows inthe space:
of the outer case 20 through the communicating hole 35 of the
air-communicating hole forming member 33 constituting the
pressure adjusting unit 30. Therefore,. when the ‘fluid
resistance of the communicating hole 35 is used as a flowing
20 passage resistance forming-portion appropriately set, even in
case that air of excessive pressure is supplied at the carriage
attaching time, the elastic pressure reception plate 31 firstly
receives its pressure and retreats thereby to open the alr

cormuniceting hole 34, relax sharp pressure change of the outer

25 case 20, and prevent the ink pack and the ink supplyving passage

10



resi stance of the conmunicating hole 35 is used as a flow n a
resi stance -formng -portion appropriately. set, even in cgségﬁﬁgfa%??ogﬁ
excessive pressure is supplied at the carriage attaching tine, the

el astic pressure reception plate 31 firstly receives its pressure and
retreats thereby to open the air communicating hole 34, relax sharp
pressure change of the outer 25 case 20, and prevent the ink pack and the
i nk suppl yi ng passage 10 15 February 2006 fromreceiving the sharp

Pressur & (EhaNg8. 391 it n b Gak-£ 8BeBu B! SNENLEd s JAURR bheakr esenle state,

the pres ace’ i outer case is roughly atnospheric
pressure, and the elastic 5 pressure reception plate 31 seals the air
communi cBFFNEHSI% 34 by the urging' force of the urging unit 32.

Therefore, all __the pressurized air flagws in the s 25_of.. %g ut er
case 20. V\henWW@%Eﬁ%ﬁi"r%ﬁW Fgé&?pa@ée ?geﬁfutrﬁeggﬁtﬁéer 5€§§8 Ptth%us
beconmes higher than the pressure suitable to suppl inﬁ-fronlth ink 10
pack- 2lougegheaseh? @ drk FONEE 1Y 2NG P RRELS HEE t PBA PhaidasHic
retreats fromthe air-cqnnunicatin% hol e 34 agaj nst the urqing ;Pit 32.
Hereby, prpssuusy rsiceptiorhpletiee?lcagaloothe st GATINIMGAEIRE didle
communi cating hole 34 and the pressure in the outer case 20 decreases. 15
Wien t he3grbysthe iingiheg Epoce @b tdfe tFgingoypdt. 32aselreieiRofs | over
than the pressure suitable to supply ink fromthe ink pack 21 -t-o0- the
sub- t ank thehprekastriizeprass Ui lewsetepthospsicg 85 of the outer case 20. -
When the pressure in the space 25 of the outer case 20 thus becomes
higher than the pressure suitable to supply ink from the ink
10 pack: 21 to the sub-tank, the elastic pressure reception plate
31 retreats fromthe air-communicatinghole 34'against theurging
unit 32. Hereby, a part of air in the outer case 20 flows out
. from the air communicating hole 34 and the pressure in the outer
case 20 decreases.
15 - - . -When the pressure in the space 25 of the outer case 200
becomes lower than the pressure suitable to supply ink from the
ink pack 21 to the sub-tank, the elastic pressure receptionplate.
.31 is pressedby theurgingunit 32 toclose the air-communicating -
hole 34. Sequentially, such the steps are repeated according
20 to. the pressure in the space 25 of the outer frame 20, whereby
the pressure in the space 25 of the outer frame 20 is kept at
the pressure suitable for ink supply.
When the ink cartridge 9 is pulled out from the holder,

firstly the pressurized air inlet 23 of the ink cartridge 9 comes

25 out of the pressurized air outlet pipe 42. Therefore, the air
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31 is pressed-by the urging unit 32 to close the. air-conmmuni }
34. Sequentially, such the steps are repeated according 20 t:).cl%t#hee%guanb%@s
pressure in the space 25 of the outer frame 20, whereby the pressure in
the space 25 of the outer frame 20 is kept at the pressure suitable for
ink supply. When the ink cartridge 9 is pulled out fromthe hol der

firstly the pressurized air inlet 23 of the ink cartridge 9 cones ,25 out
of the pressurized air outlet pipe 42. Therefore, the air 11 15 February

2006 i 0 { hee SPACE 25 Af thDe R '
e thbeRutera £a59 2Dresetekbdasedhem tiespltemspher e
throughr%ﬁg pg%heagle pore 36 fromthe pressurized air inlet pr, gnd t he

pressuns L b apacs et dectesseacuprbh the tapsphorb aprepslee. Next,

;rgeiz ot pipe 22 of i nk car}rldge 9 comes out of the ink inlet
P bt Ers LI g Aot st onper £ o
|l ot PRESEE G ; Nepgnt e 3 ACfbT AP ORENBErC A S e ot FERE 10 i n
and> usGAEPREsaMES It BeGant 468 ChiR P R BhrstuneRor aingaPRgratesli ng
Gi'de port | on.IrHSPaByeTpeA Bratt SNSEEODRG 30 LoHnt b BoreohoR B t ached
15 into.the-hol der, the novable nenber. 24b seals the fhro -h
t he st Gpemcdaded g Iﬂftqu@éké@éeof24ian|%n§ﬁ’dwpﬁf3ﬁowi‘5f 1af(r1nfg.tt] pJ(.)pee' 24a of
41 can be inserted and which holds the surroundings of the ink
inletpiped4lair-tightly; and amovablemenber 24bwhich retreats
10  -in this through-hole 24a upon reception of press of the'ink inlet
pipe 41, and usually comes into contact with the through-hole
24a by a sprin_g. Further, the ink inlet pipe 41 includes a
communicating hole 4la at its side portion.
Hereby,. in a state where the ink cartridge is not attached:
15 into.the holder, the movable member 24b seals the through-hole
24a of the stopper 24, so that leakage of ink and inflow of air
j . intothe ink pack 21 can be prevented. Further, in'a state where.
the ink cartridge is.attached into the holder, the movablemember
24b retreats, so that ink flows into the ink inlet pipe 41 from
20 the through-~hole 4la of the ink inlet pipe 41.
In the above-mentioned embodiment, the backside of the
elastic pressure reception plate 31 constituting the pressure
adjusting unit 30, that is, the space in which the urging unit

32 is housed is sealed. However, as shown in Fig. 5, in case

25 that a permeable pore 33a which interrupts the space 25 of the

12



into:the ink pack 23 can be prevented. Further, -in-a state r th
ink cartridge is: attached into the holder, the novable menb\tla\}{r)'(g F%R[)uary 5006
retreats, so that ink flows into the ink inlet pipe 41 from 20 the

t hrough-hol e 41a of the ink inlet pipe 41. In the above-nentioned

enbodi nent, the backside of the elastic pressure reception plate 31
constituting the pressure adjusting unit 30, that is, the space in which
the urging unit 32 is housed is seal ed. However, as shown in Fig. 5, in

25 3 i i . foth 2
case otuhc%trzg*(?gseeg [gfgféhgrgggxgoa gﬁaragl}b Jt e R 8 SPase 21wl the 1

15 February a packing 26, and communicates with
a perneable re 27 of.th ut e S o] | it h?h
at nosphétd ™ %W&gd,%tchﬁ eu&ruﬁggi g?lg%fztot?ﬁé ggw{ﬁ%gégﬁyewgifﬁ Y
el astic pressure reception.plat 3% ca seg.b i hcrease. of 5 tenperature
can be p'SRASRRKES 46 E%Yl@%Q'S§HE éugﬁgs §°§dﬁ€ﬁ¥5ﬂ?etFﬁ¥?ﬁﬁ??Bé§?shown
in Fig. 6, in case that an operation rod 38 mhichngkes pperation fromthe
out si de thvs silEIsE licsPARF ARGRIT € GEP EHRD dURRS 2Pof fHER3RY HRCT#2S®I%sti ¢
pressure reception plate 31, if-the apparatus stops in_the pressurized
state. Memperamrspeanbiedictvyuved, §6UHGE, 11y caRdus ShgLLNS HiRY R4 -on
rod-38 by a drive nmeans 39, the elastic pressure reception plate 31 is
.moved back fdhuddier,and shewpr é5sBifzefl ait @ase b afk sSEhARPBFTMYs. 7
and 8 show anot her enbodi ment of the ink cartridge of the invention. In
this enbad dwhichmakeserpensti o 0rendhieryt sillepo s akbpadis arengacher ei n; -
a lid nenber, 20b in.this enbodi nent has
3 at the convex portion 3la of the elasticpressure receptionplate
31, if the apparatus stops in the pressurized state by an’
10 - operational power source, by pressing the operat'ion rod. 38 by
a drive means 39, the elastic pressure reception plate 31 is
moved back forcedly and the pressurized air can be discharged.
Figs. 7 and 8 show another embodiment of the ink cartridge. . -
. of the invention. ‘In this embodiment, an outer case 20 storing -
15 - an ink pack.21 therein; a 1id member 20b in.this embodiment has -
an elastically deformable region 28, at a partial region, which
) . isdeformable so astobe risenbypressurizedair...'Initsregion -
28, a through-hole 29 for outflow of pressurized air-is formed,-
and an operation rod 51 of a valve member 50 described later
20 . is protruded from this through-hole 29 and freely fitted into
the through-hole 29.
The valve member 50 includes a convex portion 50a that
can seal the through-hole 29 at a region opposed to the
through~hole 29. An urging unit; the valve member 50 in this

95  embodiment is composed of an elastic member such as rubber, and
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an elastically deformable region 28, at a partial region, whi CI% Feb?ua

deformable so as to.-be risen by pressurized air..: ' In -its-reqgi onry%?%s,
a through-hole 29 for outflow of pressurized air- is forned,. and an
operation rod 51 of a valve nenber. 50 described |ater 20 . is protruded

fromthis through-hole 29 and freely fitted into the through-hole 29. The
val ve nenber 50 includes a convex portion 50a that can seal the
t hrough-hol e 29 at a regi on opposed to the through hol e 29. An urging

unit; the valve nenber 50 in this 25 enbodi nment g g% d ofnggcgl astic
member  slictp kesce tibbeconaied BEt LXPTEabE HAPF L 2HGE A §PICREES T H - RBhTEX
portion 50a usually so as to cone into contact wth the thrﬁﬁ% 1%}Ie 29.
Sur r oundiings tofe theoughvbotender 5T dingsd oy tREREE R "SRG ™S

body 52, and the afore-nentioned operation rod 51 is provided for _the

convex pard EaReBda: aBhdbevefares frinetduidy Bhbedidiem 2fone-HePbiARAY regi on
of the outer case 20, the valve nenber 50, and the operation rod 51

constit W.as 5t hen akrgpe-NEN § ORL viakess Woxr a’dlpeustctonng:axnlporﬁ‘pn h&lat her
hand, a hol der constituting the recording apparatus has,. at a region

oppoged }Ped}é‘fof’é’er 41005 QbR et , 1191@d§ifahcﬁlwgef@gidﬂebfmﬂe cnteri dge 9
is aftac ap Gl whi ch makes- the el astic deformati on of the outer

case- posel Al 9o atgq%s 3108dril 158t d Opet #EbHiag St sphacempaesol the
oper ati on 197 - this enmbod iment, in case that pressure 'in. -a
space- Zghe afore-mentioned pressure adjusting unit.
On the other hand, a holder constituting the recoxrding
apparatus has, at-a region opposed to the operation rod 51 in-
10 a state where the ink cartridge 9 is attached, a gap Gl which
makes the elastic deformation of the outer case possible, and
a partition wall 43 for receiving displacement of the operation
rod 51.
In this embodiment, in case that pressure in-a space 25
. 15 of. the outer case 20 -is below a regular value, as.shown in Fig.
8, a leading end 51a of the operation rod 51 separates from the
partition wall, and the through-hole 29 is sealed by the:valve:
member. 50.
Therefore, preésurized air from air pumps 13B, 13C, 13M,
90 and 13Y flows.directly in the space 25 of the outer case 20 from
a pressurized air inlet 23. When the pressure in the space 25
increases, the 1id member 20b of the ocuter case 20 receives the
air pressure correspondingly and expands outward. When the

pressure in the space 25 of the cuter case 20 increases OVEr

25  the pressure suitable to supply ink from the ink pack 21 to a
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15 of. the outer case 20 -is below a regul ar val ue, as.shown i
a |l eading end 51a of the operation rod 51 separates fromthe 1%5@??#?%%§b6
wal | -, and. the through-hole 29 i.s sealed by the: valve nenber. 50.
Therefore, pressurized air fromair punps -13B, 13C, 13M 20 and 13Y
flows directly in the space 25 of the outer case 20 from a pressurized
air inlet 23. Wen the pressure in the space 25 increases, the |id nenber
20b of the outer case 20 receives the air pressure correspondingly and

eXpands QUL . NSRBI n RAGSSHI I difte s %o RhglhiesOdhera case 20

incre tthe pressure "'suftable to supply ink fromthe ink pack 21
to a 14 15 Februar 'ZOOgJSUb-tagg S i ' 51t case 20
expand@RRF &€ S Ca omeBeERBY1 %qi%:%%ov%}a%@ %’Sed?agi %ﬁs}?gégéi
di spl aced as the outer case éo exgand% CONES i€to %qﬂiactrfi%hoghe
parti t3dEheRitiengase 2L RRPde FOMEAGTITE TR SR T VER Pl R FAE 5%  Her eby, 5
t he convex portion 50a of the valve menber 50 separates from the
t hr ougiehbl4d 28, thachabder Znd 452ty HL}%‘E-%CE noSherBeXERY ough t he
t hrough-hol e 29, a perneabl e pore 50b, and a perneable pore 52a, and a
past dfhe heopvesee¥zien a50aigf the ypare PeBReT oft seParrtRE TRPBugh- hol e
29, so that the pressure in the outer 10 case '20 decreases . Expansion
degr eetiné thireuit-drolongd,i the rpdiseeds By rhécageer badhe afmpFrBStfe in the
space 25, the- operation. rod .51 separates fromthe partition wall 43,
and t hehvahyle tirerdierobgh-hole 29, apermeablepore 50b, and apermeable -
! pore 52a, and a part of the pressurized air in the space flows
out from the through-hole 29, so that the pressure in the outer
10 case 20 decreases.
Expansion degree of the outer case is.reduced by the
decrease of pressure in the space 25, the operation. rod 51
separates from the partition wall 43, and the valve member 50
_seals the through-hole 29. - Sequentially,; the.pressure in the
15 . space 25 is-detected as displacement of the outer case 20, and
the valve member.50 is connected to or disconnected from the
through-hole 29 ‘according to this displacement,. whereby ‘the
pressure in the space 25 of the outer case 20 is kept at pressure -
suitable for ink supply.
20 - In this embodiment, the valve member 50 is arranged at
the region which can deform elastically. However, in case that
a link mechanism such asg a lever is coupled to the operation
rod 51 to transmit the displacement of the operation rod 51 to

another portion, thevalve50canbearrangedinanother position.

25 Further, though the outer case 20 is so constituted so that it
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se.als.-the :through-hole 29. |, Sequentially,-. the.pressure i
space 25 is 'detected as displacenent of the- outer case 20, - 1%%5%%22006

val ve nenber..50 is connected to or disconnected fromthe through-hole 29
according to this displacenent, whereby.: the. pressure in the space 25
of the outer case 20 is kept at pressure suitable for ink supply. 20 In
this enbodi nent, the valve. menber 50 is arranged at the region which can
deformel astically. However, in case that a |ink nechanismsuch as a

lever Lscaupbed ngts{&gcgaq at 198y {Q%Dde LOhdf ansiiddadvhe Hirepigenent of

t he opération rod anot her portion, the valve 50 can be arranged in

anot her _position. 25 {ur gﬁ & QUt 8L -§856,20h I $9 Gangtituted
so that™ ?ﬁifﬂge}’:ecb? %r%/&%g&hgg% er%Cg)r m'sl aSfical | Y, aﬁ%so in case that a
wi ndow ils for m%d i.n .the %&tfer tcaseoég anddt his window is sealed with an
el asti B13brat &P& FdTAT S8 el PEE81 8% ed. According to these
enbodi nents, even if pressure of 5 gr,essrg'ri zed ai ;jdgromthe ai r__punps
13B, 13C, 13RCcoydipgr ity these PrROYIPERFS: afW Rt et tBE&FF pFeddure
suitable for each cartridge by the pressure adéusti ng .unit of. each
cark r | Byessund z€id adanfpemr Bhgjaist BYBY LHE pf éssul BadiUs Vithd &fni t
according to difference in height anong the ink cartridges and | ength of
10 t hethek p@msure v, adiustrd tMevbhnBsSSandef FUALARLPOACEN %8R current
due to the pressure fromthe punp or the Iike can be reduced.: Further,
even i tatrheregiesbyitffeperssubetadisrs ting bakt of each cartridge, and
it can be readjusted by the pressure adjusting unit according
‘to difference in height among the ink cartridges and length of
10 the ink supply tube, so that unevenness and fluctuation in ink
current due to the pressure from the pump or the like can be
reduced. Further, even if there is difference between the ink
cartridges in capacity of the inner space made by the ink pack
- .and the outer case, for example, in case that there is difference -
15 in ink capacity, since the optimum air pressure can be set, the .
various kinds of cartridges can be attached.

.The-regular value of the pressure adjusting unit can be.
adjusted by appropriately adjusting elasticity of the. elastic
pressure reception plate 31 and the urging force of the urging

20 unit 32.

In the above embodiments, regardless of the amount of
remaining ink in the ink pack, the ink pack is pressurized at
a constant pressure. However, thepressing forcemay be changed

according to the ink remaining amount.

25 Namely, in an embodiment of an ink cartridge shown in Fig.
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cartridges in capacity of the inner space -made. by the ink p
outer case, for exanple, in case that there is difference 15 ﬁ%I%ePﬁ{%%’é&%

capacity, . since the optinmumair pressure can be .set; the various Kkinds
of cartridges can be attached. The-regul ar val ue of the pressure adjusting
unit can be. adjusted by appropriately adjusting elasticity of the.
elastic pressure reception plate 31 and the urging force of the urging

20 unit 32. In the above enbodi nents, regardl ess of the anmount of

remai ning Jink in the ink na §% Eg_ i:nk _pa LS urpz %ﬁ const ant
pressgfg.iiﬁﬁ% %ﬁ%r?rﬁéﬁ%égﬁﬁ' 5‘ %ré% ﬁgyg gsg gﬁgéé ggcggr |%% o the ink
remai ni,ng %Egunt. 25 hbng%&i in in gHbodi nt.. of an in% cart%idﬁg shown in
Fig. 1SS0t RrSS2086 10 % prlsSird SHPAEEPREL un?PLRe <8 cbREt i t ut ed
as to change . t he, above pressing force.. In thjs enpbodi nent, volunme of ink
pack, PAft ithat hks anbhfit 2BFURERT M FRA I PRE T st et Bt RSB Rét@ct i on
plate 60, and pressing force of an elastic press .5 reception plate 31 is
changéietaaicren nplebet RE, deBPl REeREAD JofforCie ofettdcts GiF I RRYSDS Nanel v,

a first permanent magnet 61 is attached on the backside of the elastic
pr&ssmesapdciepn ipdra e 3llel 3 KhamubdaaseesAdngper reedi sphgaemnens 0f s
attached at a | eading end of the detection 10 plate 60. According to this
enboditientdeti ecthse phatet 6@. i nk ‘ : '

Namely, a -first permanent magnet 61 is attached on the
backside of the elasticpressure receptionplate 31, and a second
permanent magnet 62 is attached at a leading end of the detection

10" plate 60.
- According -to this embodiment, in case ‘that the ink
-remaining amount becomes small andrelatively thepressing force
. decreases; the detection plate 60 is displaced, the second .
i . permanent magnet 62 attached to this detection plate 60
15'-approachesthenmgnetiﬂ.ofthéelasticpressurereceptionplate
31 as shown by reference numeral 62’ in Fig. 10. Hereby,
- repulsion: force becomes strong between the two magnets and the
- permanent magnet-61 moves toward the elasticpressure reception -
plate 31, andthepressing forceof theelasticpressurereception -
20 plate 31 through a spring 32 increases, so that pressure in a
space of an outer case 20 increases. Hereby, regardless of the
remaining ink amount, inkcanbe suppliedat aconstant ink current,
so that deterioration of printing quality caused by shortage

of ink supply can be prevented and ink in the ink pack can be

25 supplied to a recording head to the last.
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remai ni ng anount becones small and relatively the. pressing.for
decreases,. the detection plate 60 is displaced, the second agﬁﬁﬁﬁgﬁ¥2006
-magnet 62 attached to this detection -plate 60 15 approaches-the nagnet
61 of the elastic pressure reception plate 31 as shown by reference
nuneral 62' in Fig. 10. Hereby, repulsions force becones strong between
the two nagnets and the pernmanent magnet-61 noves toward the elastic
pressure -reception plate 31, and the pressing force of the elastic

t] . 2 | .at h ' [ t hat
b essure i n B0 ERRASTII TRl HEdNe%, O ARSHIngRREFR Y A0 I 2 o

the renmaining ink amunt, ink can be s lied at onst a .iqg current,
o) thaglﬁé’?’éﬁ%&%‘f?%ﬁgmg e ?Nﬁlaﬁlﬁl‘?fgg&ﬁigé@aﬁ Zgﬁoﬁggitedlto i nk
supply can be prevented and ink in the in ack can, he 5 supplied to a
recor dtAgt PR EQG WG tirelPESe : tRPIES) FEHIF “%66’@ %W&lhéaﬁirﬁp@rﬂ%i ch
changes the pressing force of the diaphragmaccording to the volune of
the i nR2packiasedpn it #phragm siAe MeyRetpe ipgrgdt -t néPe iaZio%sstituti on
in which the spring 32 is biased on the diaphragm side by a coupling
uni & .- Meeheadicads d&spgohafi idal s desisgd tort il §apopet9a i} vre SEam easily
assuned. Figs. 11A and 1I1B to 12A and 12B show one-enbodi nent of - the
sub-tank use@figs.ahlRntednklB dtee W2A enidnléBseshowang mbodimenthe@ i nk
cartridge is supplied to the recording head. As shown in Figs. 12A and
12B, atheseubedynkOukedl asesn dmtidrneslirdftaceni®@ an ¢akeiphat irik dennect ed
to the ink cartridge, and ink outlet
! the ink cartridge is supplied to the recording head. As shown
in Figs. 12A and 12B, a base body 70 includes on its surface -
10 an ink inlet 71 connected to the ink cartridge, and ink outlet
72 from which irik is supplied to the recording head.. Further,
the. base:body 70 includes in the center a recess portion 73’
for forming an ink storing chamber 73. The ink storing chamber
. 73 is-so .structured. that the recess portion 73’ 'is sealed by
15 -a+film 74 which can elastically deform according-to pressure
change due to ink consumption in the recording head. Further,
the £film:74, in order to efficiently transmit displacement of
the-film:74 to.an operation rod described later, ‘is provided
with a backing material 75 made of plate in the center thereof
20 sothatanelasticallydeformable regionleaves incircumference
of the film 74 annularly, whereby rigidity is heightened. In
case that the film 74 is formed by injection molding, the region
of the backingmaterial 75 is formed thicker, whereby the backing
material 75-can be constituted integrally with the film 74.

25 On the surface of this base body 70 where the recess portion
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-72 fromwhich ink is supplied to the recording head.. Further
base: body .70 includes in the center- a recess portion. 73 flﬁFgggﬁyﬁgoe
an ink storing chanber 73. The ink storing chanber 73 is-so structured
that the recess portion 7-3'-is sealed by 15 :.a ,. f ilm74. -which .can
el astically deformaccording .to. pressure change due to ink consunption
in the recording head. Further, the film74, .in order to efficiently
transmt displacenent of the -film 74. to.-an. operation rod described

later, is- provided wth a backing material 75 nad f. pl.at.e | e
center tH&/eds Por®edi MAtSERPE d< | E%WV”HE?B?%HI"%& gﬂ?%r}%lkeg\ll/]gétei@n
circunference of the film74 annularly, whereby rigidity_js _heightened.
In case7ghats fhemedl ne17d $ea¥ed st 2b§lLHj ekt f on Wcﬁ%ﬁdf?/ hdor8gPen  of
t he backing material 75 is formed thicker, whereby the backin mat eri al
75- can beheonsiki stbednintlegriadt yimithh st Bebeiinens. ther eyt &Be of
this base body 70 where the recess portion 18 15 February 2006 731 is

formed, argr Q@WRhELLieQMFaRiseakl NG. W A hodrimeir inda totd dtole7 Y Gas dfotied, and
sealed by a film i.e. , the film74 formng the ink storing chanber in

this E”bqghﬁ%ﬁ%chﬁ%ﬁﬁgg paskerm 20 withk tdiesehar gtagipasclagebd6.7Ais

communi cating -hole a of the 5 ink discharging passage 76 with the -ink

storing %ac\r,%@gd 23 ke LOFALELL Abn tdTe theOPnROEt b0 Gf clhdimbénki Stvdrenng
chanber en the sub~tank is set. Further, on a rear surface of the

base bOdXJJOSJ%iﬁ%y¥Mls'éékiFig- 22B-t cb groove T71 form ng an ink

i nfl ow pas-sage - whi ch
Further, on a rear surface of the base body 70, as shown
in Fig. 12B, a groove 77’ forming an ink inflow passage 77 which
10 communicates a valve housing chamber 80 with-the ink inlet 71
is formed, and it is sealed by a film 78 thereby to form the

ink. inflow-passage 77.

Reference numeral 80 is a valve housing chamber, in-which
arecessportion80’ is formedsoas tomakea dorsiventral relation
15 by the.ink storing chamber 73 and a partition wall 81.:. In the
recess portion 80’, a valve member 83 which is usually pressed
. toward the partitionwall 81 by an urging means 82, a coil spring
inthis embodiment is housed. Inthe center portionof the valve
‘member 83, an operation rod 84 which . passes through a
20 communicatinghole 8laformedinthepartitionwall 81 is provided,
and its leading end B4a comes into contact with the film 74,
Reference numeral 85 represents a l1id member for seal,
and reference numeral 86 is a ring-shaped elastic seal member

which is arranced around the communicating hole 8la and with

25 which the valve member comes into contact.
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10 communi cates 'a val ve housing chanber 80 with-the ink inlet i

formed, and- it is sealed by a film78 thereby to formthe 1§%e&ﬁmy2006
i nk.inflow -passage 77. Reference nuneral 80 is a val ve housi ng chanber,
in-which a recess portion 60 is forned so as to nake a dorsiventral
relation 15 by the ink storing chanber 73 "and a partition wall -81... In
the recess portion 80" , a valve nenber 83 which is usually pressed

toward the partition wall 81 by an urging neans-8.2, a coil spring

I n.this embodiment, | %QQB\#'?%HU_, 408 ﬁ@%@[:o?a&h'gizggaﬁfié heavalyvey nember

83, an operationrod passes through a comuni cati ng hol e 82a
formed in the partitiqn wal SJI%ﬁis . if Lt C#Oejgcgl LELY 84a
cones i AR gaE‘?aW&ﬁ ?ﬂ%i}f'ia\ Oﬁj.otrl e g?%%ggjngﬁﬁel}sea r{rbgpres'ents a
lid menber for seal, and referen nuneral 86 is .a I.ing-shap g stic
seal neRPeRtIVA RReFIULY %@%%Eﬁnbﬁ%%ﬁ%ﬁ%ﬁ%- 7E’{:}I 3% Zghgnd with
25 which the val ve nenber cones into contact. 19 15 Febr ar\{ 202? In this
enbodi nEhim Whehs iishlecadiiong theatal e el i byrhaket fith§17€an5Ct o appl y
absorption force to the recording head, negative gressure acts _on the ink
st orfi ngtlseabedt 13, taned figmreni |36 7howp oﬁrngﬂa%edl B-t hdevePYe HbSsing
chanmber 80 side (to 5 the left in the figure) as shown in Fig. 11B.
Her eby; opéeatopar abdol4r seres adeparfas fhomaneuebeatingairhy Rdfe 8la
against the urging force of the urging neans.82, and the flow ng passage
from t hega énetdimgubgadgt o tdwe cif & argindgee ams &2s and the flowing -
passage from the recording head to the ink cartridge enters a
communicating state, so that ink in the ink cartridge flows
10 through the valve housing chamber 80, the communicating hole -
"8la, and the ink storing chamber 73 into the ‘recording head.:
In this process, air bubbles in the flowing passage also
flow into the ‘ink storing chamber 73, move-te.the top'portion
- by buoyancy, and are sucked out by the recording head through -
. 15.- a:communicating.hole 76a located at this top portion thereby -
to be discharged to the outside.
When ink filling in the recording head is thus completed;
in case that.the capping unit is taken off from the recording
‘head, the film 74 is pressed through the operation rod 84 by
20 theurgingunit 82 anddisplacedoutward, sothat the valve member
83 seals the communicating hole 8la.
When printing is executed under this state and ink is
consumed by the recording head, ink in the ink storing chamber

73 flows into the recording head. Since the communicatinghole

25 8la is sealed by the valve member 83 in the present state, the
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comuni cating state, so that ink in the ink cartridge flows 10
val ve housi ng chanber 80, the conmmunicating hole 8la,. and th%é F%R%Hg'l} 2058

storing chanber 73 into the recording head. |In this process, air bubbles
in the flow ng passage also flowinto the ink storing chanber 73, nove -to
:the top portion by buoyancy, and are sucked out by the recording head
through . 15. a: conmmunicating..,hole 76a | ocated at thi:s top portion
thereby .to be discharged to the outside. Wien -ink filling in the

recordi,ng head, is,thus, conpl efed- i ks C {1 sd W CIAPRINRY funidt 1S

t aken & .lprgﬂFtﬁﬁﬁr838FgBHgEﬁgﬂ%%ﬁ,ﬁ%Hg§$Tﬁﬂ?7i?is pressed through the
operation raod 84 by 20, the, urg] uni t i d WakghenSO t hat
t he val"elfdipErd %ﬂes%le%ﬁesd Pﬁekggrﬁﬁn‘fecg’éung%kggﬁgs ﬁen pri i ng is
executed under this state and ink s onsune t he ' ead, ink
i n t hethekpsessiag éRakberink $HAGRI Fﬁ?@@ﬁe%%‘%‘?%‘%ﬁ%ea% Qgﬁanb‘ce t he
comuni cating-hole 25 8la is seal ed by the val ve nenber_83 incggql pr esent

is

state, thiee s2@ p5eRshmgaby 2DE6UrFARNENIREE Fhk SRR IR Thifithé®
supplied while the film 74 is being displaced on the valve housing
chasberi sspres s¥idry theed psebacemeenthofhighe fi L& 8f iafp OfEnbRe V¥ M ones
| ower than the set pressure by the urging unit 82, the operation rod 84 5
is preszetdyftie drgphgoanent2aing hepﬁfﬁﬁﬁ*ﬁﬁ%@hfchﬁcquwg force of
the urging unit 82 and separates fromthe comunicating hole 8la.
. Her ebho1as SIESCr.ilpetelbef oae, deberinkdi hefone, i tke ink in. the ink -
: cartridge flows into the ink storing chamber 73 through the valve
housing chamber 80, the pressure in the ink storing chamber 73
10 - increases, and the film 74 moves outward. When the pressure
in the ink storing chamber 73 thus becomes the reqgular negative -
pressure, the valve member 83 seals the communicating hole 8la
thereby to stop ink supply to the ink storing chamber 73.
. . Sequentially, every time the pressure in therink storing-.
15 .. chamber 73 lowers below the predetermined value due to ink-
consumptioanltherecordinghead,theaboveStepsarerepeated,
and ink is supplied to the recording head while ink is kept at
the constant negative pressure.
.Since the valve opening pressure of the valve member is
20 set by the urging unit 82 composed of the spring, regardless
of posture of sub-tank, and regardless of inertial force due

to the movement of carriage, the ink can be supplied to the

recording head while the negative pressure state is being kept.
925 Industrial Applicability
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. . h j
cartdae M1 ove into the Ink, storng chamber 79 {hrough the valyEenlhs
chanber 80, the pressure in the in ¢ o : chanber
the film 74 noves outmar?. v%enatrseprgfzuggur;n EEE V;Pbesaggggg 63 seal s
73 thus becones the regul ar neg - re, he ink storing
- : top ink supply to the i _
the communicating hole. 8la thereby to s g, . torin
chanber 75, Seauentially. every (ime Uhe pressure ifi the: ink storino
5" . chanber - 7 3 lowers bel ow the . aren I akedingand i nk
COSUTDLY o1 i AR e Lt dbahestin e, rene ket
.is supplie _ i’ ts menber
oot VSeBRESTE e oPaEG R AT A 8y o it shsge e
is - . : tpo.t novenment
S SR e R R N S
of carrrége, e . ; ; i cabili 21 15
T e AP e it e BSOSl BB SR b 21, 1
Februar §¢ . : T i | ue,. for each
val ue of the pressure adj uztl n g’rfl“ls‘tﬁb%a setq%&tﬁggggtgé %F\égolﬁgé&‘gi 1 an
| nk Gar of itdye] n¥tRIbAY PARSSER 3 i 5 of the ink supply _passage
opti mum state regardl ess of fJIfw d resi stg%@e% P@&&’F&F‘e§5‘e fm& »
from thbeadk smdtredgediesshef rakbienens Ldges. so that printing having
difference in height between the ink C%girﬁqgglﬁtycanbeperformeg- -
hi gh quakirtyidgeshespthéabprédtinghavinghig
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22 15 February 2006 WHAT IS CLAIMED IS: 1. An ink cartridge co LSk g,
i nk pack which discharges ink froman ink outlet upon recepti gﬁ;?%ﬁﬂugg 2008
pressure by air pressure; an-outer case which houses said ink pack therein
exposing said ink outlet so that the ink pack is pressurized by said air
pressure, and includes a pressurized air inlet connectable to an air
source for pressurizing said ink pack; and a pressure adjusting unit which
is housed in said outer case and discharges air in said outer case to an
outside so that pressure in a space of said outer case is kept at a
predeterm ned value. 2. The ink cartridge according to Claim1l, wherein

sai d prﬁﬁiﬁr%saghiﬁﬁE%gI%ﬂit.conprises an urging unit for adjusting said
predet er mined “valUe; an eéldastic pressure reception plate. of which one
surface is pressed by said urging unit, and of which another surface is
di spl aced upon reception of the pressure in the space of said outer case;
and air communi_cati ng hole,fornin% menber which communi cates with the

at mosphete and®Ps 18&aréd thyd98aFaMBEASLPE (pressure reception plate. 3. The
ink cartridge according to Claim2, wherein said 23 15 February 2006
pressuri zed ai BRj #PEtPaEk ¥highgdsrhargpssing d Fhpbsbak 13 &l td vpon

reception of pressure by air pressure; -

an-outer case which houses said ink pack therein, exposing
_said ink outlet so that the ink pack is pressurized by said air
pressure, and includes a pressurized air inlet connectable to
an air source for pressurizing said ink pack; &and

a pressure adjusting unit which is housed in said outer
case and discharges air in said outer case to an outside-'so that
pressure in a space of said outer case is kept at a predetermined-

value.

2. The ink cartridge according to Claim 1, wherein said
pressure adjusting unit comprises an urging unit for adjusting
said predetermined value; an elastic pressure reception plate
of which one surface is pressed by said urging unit, and of which
another surface is displaced upon reception of the pressure in
the space of said outer case; and air communicating hole forming
member which communicates with the atmosphere and is sealed by

sald elastic pressure reception plate.
3. The ink cartridge according to Claim 2, wherein said

23



el astic nenber, and communicated with the space of said outer 23

through a fl ow ng passage resistance form ng portion. 4. The |ﬂ§ @PFP”%@Q
according to Claim1l,:wherein, said predeterm ned value is individually
set according to ink capacity of-the ink.cartridge or size thereof. 5.
The ink cartridge according to Claim1, wherein said urging unit is
provided with a unit which changes an urging force thereof according to
the ink remaining anount of said ink pack. 6:. The ink cartridge according

to 4 a'ﬁ?és%d@fféa%ﬁamle@u@ﬁ%%na%ulﬁs 'an‘g"m%isa. b5865 +a dgfgr mation

regi on ‘whic s orne at a partial region o outer case and is

el as“ceaﬂé’t c JRL IR c’or deO{?ﬁhgl%‘ceBrﬁfﬁ?ré}e as’ah%é?ed‘é 48 i fROREL, Whi ch

opens 1Bses ac rsplracenen ornat|on region.
-thereb L onngglcz%ﬁ the space in said outer fase W t P

at nosp % HT WY S%ﬁ%ﬁw%ﬁ?ﬁf???Qﬁex?ﬁ%ﬁn%h%?ﬁ h°%aid val ve
menber is arranged so that the urging unit seals said air-comrunicating

hol e formed at said deformation region, and an operating rod for pressing

sai d valve menber i s exposed from said air-connmunjcating hole. 24
. The ink cartridge according to Claim 1, -wherein, said

predeterminedvalueis individuallysetaccordingtoinkcapacity

of the ink . cartridge or size thereof.

5. - Theinkcartridge according toClaiml, whereinsaidurging:
unit isprovidedwith aunit which changes anurging force thereof

according to the ink remaining amount of said ink pack.

6. . The ink cartridge according to Claim 1, wherein said
pressure adjusting unit comprises a deformation region which:

is formedat apartial regionofsaidouter caseandiselastically
deformable by said air pressure; and a valve member which opens

or closes according to displacement of said deformation region... .
thereby. to communicate the space in said outer case with the

atmosphere.

7. The ink cartridge according to Claim 6, wherein said valve
member 1is arranged so that the urging unit seals said
air-communicating hole formed at said deformation region, and
an operating rod for pressing said valve member is exposed from

sald air-communicating hole.

24



