; e3ed6TZ] W Specification 5 Technical Field The invention relates to an ink
cartridge in which pressurized air is applied into an air chanber between
an outer case and an ink pack thereby to discharge ink fromthe ink pack.
10 Related Art Cenerally, an ink jet recording apparatu busi ness use
is constructed so that a |l arge-volunme ink cartridge is QI”HM“WM set in
a body of the recording apparatus and ink is supplied thro MWW supply
tube to a recording head nmounted 15 on a carriage directly, *lsngthrough a
sub-tank, as shown in Japanese Patent Publication JP-A-2001-199080 for
exanple. Further, the ink cartSpagefiatsiorconstruct ed thaﬂw bl e ink
pack under external pressure is housed in an outer case MW ”d
air-tightness, exposing only an ink outlet 20 of the ink pacKhMM rized
air is supplied to the outer case froman air source for pressure in which
the air pressimie ¢tsriaeh ed at a constant pressure in advance, and the ink
pack is pressurized by the air pressure thereby to supply ink to the
recordi ng head. 25 In such the construction, even if the air pressure in
the 1 air source for pressure is appropriately adjusted, unevenness in

i NK SUPRLYLSPRAET F¥el$ raised among the respective ink cartridges to the
recordi ng %ead, t hereby causing a problemof deterioration in printing
quality, in : ney e i fLow. RS SAs si st is raised
by differencggﬁsnapgﬁagﬂg%fQ%%%%gﬁpdﬁ§ %ﬁbé@ﬁbonnect?ﬁgft%é Sgggghtive i nk
cartri .t he r.ec i : r..t sub- [ lnc hat head
differgﬁ%eggggﬁé%ggﬁgbg%q%ggﬁggﬁg?ﬁéE?% ?Eéﬁﬁ¥@%%£§eB§e8??thﬁﬁﬁ&the i nk
cartridges vertically. 1 her ef ore, ..an.obhj ect of_the present _invention is
to proviae® zfr?qt AR ﬁ???ggt}%é%ynéoadlpsrcehsasﬂ 186 T S UNEPRSK it h whi ch
the air force for pressurizing an ink pack can be set independently in the
respective ink cartridges w thout depending on the air pressure supplied
fromthe air source for pressure. 15 Another object of the invention is to
prd&ideR%ﬁa?%i‘%%ﬁtridge in which the ink pack can be pressurized so that

i nk discharging amount is suitable for printing regardl ess of ink remaining
amount. 20 D%eg}%‘éélﬂr]ey'ofar‘t ABK| AGENE SN H B Fic&v BUSEERSEhe
objects, the invention conprises an ink pack_which discharges ink from an

i nk out$¥® tHoRCRBEEPEFSH oF BRebsardabgearPlpresiBkecarhr b808r 1€ase which
houses the ink pack therein with the ink outlet exposed so that 25 the ink
pack i se¥rkanifably S/E tRe2 £AP s §hLereGARAI PG |3 RRAratus and ink

is supplied through an ink supply tube to a recording headmounted
15 onacarriagedirectly, or throughasub-tank, as shown in Japanese
Patent Publication JP-A-2001-199080 fo:F 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

20 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.

25 In such the construction, even if the air pressure in the



2 a pressurized air inlet that is connectable to an air source for
pressuri zing the ink pack; and a pressure adjusting unit which is housed in
the 'outer case and discharges air in the outer case to the outside so that
pressure in space of the outer case 5 is kept at a setting value. According
to the invention, the setting value of the pressure adjusting unit can be
set to an optinum value for each ink cartridge, and the ink pack can be
pressurized in an optinmum state regardl ess of air pressure provided from
the pressurized 10 air inlet, nanely, the pressure of the air source for

pr essur eaiFdumere fom phessumerits eppropeiptedy wmd) wsljad iung vieninte sgonpr i ses
an urging unit for adjusting the setting value; an elastic pressure
recepti oin pinke supblly icapdiciplyaded mtierednemaiy f tlke respeessed hwkt he
urging unit, and when the other surface 15 receives the pressure in the

space ofcaf\term@@ teagke rAtbrdm@headp ALY R} icadishokea fgdB g, Bember
whi ch communi cates to the atnosphere and is sealed by the elastic pressure

recepti %@ﬁi@ratf&cqmpﬁgnwny@amwt i9NcabBer P4 €S HbveAfa4sihng uni t
can be nmade as small as possible, and a general -purpose 20 differential

pr esgur er Vb Mey %?d%é&%eal?eéi§gangé”:@§"%ra’ls'e@ bheqi PFeRth 08 P8 e Iﬁﬁ%ﬁsur e

adj usting unit conpr|ses an urging unit for adjusting the sefting value; an

I
or essed by s’ ? g“f&h?? BBk (i S T 8 e T
pr essur e, |y tme 818 Hdit OBt CERC ARG - Alitk AN o} 1nAdsEPAMhERY NO hol e

form ng nenber dates
differences are produced between 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 suppiied 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
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

256 the ink pack is pressurized by the air pressure, and includes



at nosphere and is sealed by the elastic pressure reception plate .
According to the invention, even in case that excessive pressure is applied
fromthe pressurized air inlet, it can be 5 released to the atnosphere by
the di spl acenent of the elastic nmenber so to | ower the excessive pressure.
Further, in the invention, the setting value is individually set according
to ink capacity of the ink cartridge. Hereby, even if cartridges are
different in size or in 10 viscosity of ink, ink can be supplied to the
recording head in an optinumstate. Further; in the invention, the urging
unit is proviededrized aivninledhittatchangesnecsabigi g &orekbrasowrck ng to

the ink remai ni ng anount of the ink pack. .. 15 Hereby, regardl ess of ink
remai ni ngoanpuetsurhkidgsthar gilpatkpurindsai pabksuter agjuating wait be
supplied to the .. -recording head. Further, in the invention, the pressure

adj ust i nghuehti<babpEedeis ahdefrfgratsoa aneigd DSCNET §8s iad rf D FBe Qlteér parti al
region 20 of the outer case and is elastically deformable by the air

pressur edagddt@ tHl ¥atBEABEE o WhiaGhp PRESSrOrirckpaes ¢£aHdblbdetkase
di spl acenent of the defornmation region thereby to communi cate the space in

the Oyte&SC§§§tWhEhatQgtgiﬂgspgfﬁg According to the invention, the
structure can be sinplified, 25 t he setting value of the pressure adj usting

uni t can be segceerémgaeooe&wmakesnfortheaefé drib S g and the ink

pack can be pressurrze In an optrnunrstate regar arr pressure from

e b oo Byebgaedldiddl flg WRUL D8 nd Bol N8, LAVGILLAM /1% o/ 2L 'S

arranged e ur |ng unit sea conmuni cati ng hol e forned

at the depormiio 2fhdeoban tmnﬁgo oaer;gh'ﬂpgrggFggaﬁcggﬁgaﬂwﬁ%@ ve

menber i §Texpose m nmuni cat1n

Vet 0SSR, o oehes Ll SR oy cau e L Lastk el idyel v, and

apOSItIO 1 on regronc m)re

f B f t the Dr I h

one. Wanfrs WS PARe }L t%@%gﬁf%ﬁﬁﬁé“p%%%&eu%lrnswﬁccen%gﬁ AT dger of
the invention % £ used. Fig hggectrve vrewérn assenbly show ng
one embodi ment FBFCREE | Hk HPW@G%lBP rt hB® RYBATIHR. adjusting unit

comprises an urging unit for adjusting the setting wvalue; an
elastic pressure reception plate which is displaced when one:

. surface is pressed by the urgingunit, and when the'other surface

15 receéives the pressure in the space of the outer case; and.an
alr communicating hole forming member which communicates to the
atmosphere and is sealedby theelasticpressure receptionplate.,

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.

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 the urging unit, and when the other surface

256 receives the pressure in the space of the outer case; and an



Fig. 3 is a sectional view showing the structure of the ink cartridge in a
fl owi ng passage form ng portion. 20 Figs. 4A and 4B are sectional views in
the*direction of an arrow froma line of AAAin 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 show ng

anot her 25 enbodi nent of the pressure adjuster valve provided for the ink 5
cartridge. Fig. 7 is a perspective view in assenbly show ng anot her

enbodi nent of the ink cartridge suitable for the recording apparatus. 5

Figs. 8 anth 2oAm@nsestingalold evemies peabierellyisheviimgnd cagksetaltbei ng
state and a val ve opening state in another enbodinent. of the ink cartridge

of the i nyendipierdhad itGdas i sehe @alstiicayr @fsurdresspt torgilaski.ng unit
suitable for the ink cartridge of the invention in another 10 enbodi nent.

Figs. 11A and WBHMArY 26" 6HE Shamtibmnevenbedi dand tofatdesubskank
constituting the recording apparatus of the invention in section taken

al ong a ljine of, 848 g%p_'fﬁ@d 1240 ik WreGRUFiGedldfrShovse A it ake where ink

is suppli'ed to a recording head, 15 and Fig. 11B shows a state where ink

Suppl Y | S ODREM L FHAS atddbidel HAPLRCClLONL¥hENE SHAHNG1LBR 8! ruCt ure
of a fl g ing t

OW nhQg passage constit e sub=tank in the front and back

structure_ of. a bas Preferr. i s of the Invention Fig. 1
nfnd 2256 PABer Erid % es8q vemodiszent.s

shows one"® an in recording apparatus of the invention, in

whi ch a Carr'agfeur]thlesr,gu'i%Edtgg invention, the setting value is

individually set according to ink capacity of the ink cartridge.

Hereby, even if cartridges are different in size or in

10 viscosity of ink, ink can be supplied to the recording head in
an optimum state.

Further; in the invention, the urging unit is provided

with a unit which changes its urging force according to the ink

remaining amount of the ink pack.

15 Hereby, regardless of 1ink remaining ramount, ink
discharging amount suitable for printing can be supplied to the
‘recording head.

Further, in the invention, the pressure adjusting unit
comprisesadeformationregionwhichis formedatapartial region

20 of the outer case and is elastically deformable by the air
pressure; and a valve member which opens or closes according
todisplacement of the deformation region thereby to communicate
the space in the outer case with the atmosphere.

According tothe invention, the structurecanbesimplified,

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



a scan guide nenber 4 through a timng belt 3 driven by a carriage notor 2
in a longitudinal direction of a sheet feeding nenber 25 5, that is, in a
mai n scanning direction that is a wwdth direction 6 of a recordi ng sheet.
On a surface of the carriage 1 opposed to the sheet feeding nenber 5, that
is, on a lower surface of the carriage 1 in this enbodi ment, a not-shown
ink jet recording head which can eject ink of each color as a liquid
droplet is 5 provided. Further, on the upper surface of the carriage 1,
sub-tanks 7B, 7C, 7M 7Y for supplying ink to the recording head are

mount ed. a@nophémnsindeablie af ¢ weeks inknRathridgageandEheyEnkoRRCHVCERe
detachably arranged. The ink cartridges 9B, 9C, 9M 09Y are 10 respectively
connect ethd bresghrtubdsidGart optisugubtetaksegas;dlmss I a1y, PRAASYERpl y i nk
to the recording head through the respective sub-tanks 7B, 7C, 7M 7Y. The
respect i gk heapireiséged z88, a9€, i8Met9Y are connected at space of their
outer cases to respective individual air punp 13B. 13C, 13M and 13Y |5 by

tubes 14, wher elythal,i $ndiise Harnged itom,t haesubl tanienkdyr psessuvanged force
of pressurized air. At a non-printing region on a noving passage of the

carri gge 553 tRat AR 9guAbtunkk WAhLH tanaseatommunzzhtifigmulegfoumedce of
the recordi ng head, and a w ping nenber 12 which is adjacent 20 to the

cappi ng_up and nadeonf rehash| Can@t et icesitdh@soduliber pasesanganged.
Figs . ZLHtEottA{%:lghowrone grrbgdlbrrent of the ink cartridge . The ink cartridge

coMpr | SeS AN UL nERBE 205 AHbafed e iU biraRnkhiai ak [pgckold | o

housed in e outer case so that 25 an ink outlet pipe 22 provided for

the ink pack 24l QRS e 1nbbAR:Bnf WURT sPRES betHef i 0Reastdedgur face of
t he case 20. The
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
embodiment of the ink 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



outer case 20 conprises a container body 20a and a |id nmenber 20b, and
includes a pressurized air inlet 23 for taking in the pressurized air at an
end region of one side surface where the 5 ink outlet pipe 22 is exposed.
The ink pack 21, as known, is nmade of liquid-tight filmwhich can de form
upon reception of air pressure of the pressurized air, and stores ink
therein. Further, a cylindrical stopper 24 having a perneable pore is
attached to a | eading end of the 10 ink outlet pipe 22 in order to
liquid-tightly come into contact with the periphery of an ink inlet pipe
41. The praswsurdoed air inlet 23 is connected to a space 25 of the outer
case 20 through a pressure adjusting unit 30, and 'an air inlet passage is
constituted so Riwat 7ais appesspeetsuetaldve in- §sséeémbly sthavrigey anktheom t he
ink pack 21 is applied to the ink pack 21. The pressure adjusting unit 30

i s so consmibadiineshtt haf tine eimkt carpr edger sui talbpti forplkhke ratofrdimegd of

el astic material such as rubber having air-tightness and el asticity,
namel y, apihrdt@awragmin this enbodi nent for exanple, are housed in an air
comuni cating hole form ng nenber 33, nanely, a case in this enbodi nent so
that g constantriRfsessukad S ape! &6t DMLl anevid ideapR c@fi viels ehaktihg
pressure reception plate 31 by an elasticity applying unit 32 such as a

spring. RuUrdhefe ¢1EsiHEPSSHE € Zon@dh mwg Ypthing Leate Eﬁnﬁhb'ﬁﬁéﬁd t hat
an air communicating 8 hole 34 is forned in a position of the air

comuni calyigs HRlA: 1 BRg | t:i%d%lép%%e@hkolﬁv%‘ﬁ@&% region of the

el astic pressure reception plate 31 and that a communicating hole 35 is

formed on a siqaqf 16Nes 3 boEeTHAL CA ARG N S L LB OG MM Pyddeso as Lo

comuni cate with the space e outer c n thi iment, a

por et SR04k O BB 0060 N6 LEOITIA SRR, !
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 of Fig. 12A, in which Fig.
11A shows a state where ink is supplied to.a recording head,
16 and Fig. 11B shows a state where ink supply is stopped.
Figs. 12A and 12B are front views showing the structure

of a flowing passage constituting the sub-tank in the front and

back structure of a base body.

20 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 3 driven by a carriage
motor 2 in a longitudinal direction of a sheet feeding member

25 5, that is, inamain scanningdirection that is awidth direction



Further, it is clear that the simlar effect is obtained 10 even if the
pressurized air inlet 23 is forned at the end surface where the ink outlet
pipe 22 is exposed and in a position asynmetric with the pressure adjusting
unit 30. The elastic pressure reception plate 31 has a convex portion 3la
at its region opposed to the air-comon-icating hole 15 34, and the convex
portion 3la seals the air-conmunicating hole 34 surely. Reference nuneral
37 represents a packing for securing air-tightness between the

ai r-communi cating hole form ng nmenber 33 and the outer case 20. On the

ot her handf a rtactrdige diodaer iOn preurfiede @ahdlR) darrirgeudespposedk inl et
pi pe 41 fornmed fittably to the ink outlet pipe 22 of the ink cartridge on
its wall surtaeesdedpposeihd mdnteer Bk oehhkeispiqe 2Aovfert Barifakecart ri dge
9, and a pressurized air outlet pipe 92 arranged fittably to the

pressuri zetheaddri b 128n thhe dndod iMedit Ph Rt AHsHEnE OAREREHetOr82EH
sub-tank 7B, 25 7C, 7M and 7Y through the tube passage 10, and the

pressuri zedad whath O8h! &fedt PSS 8aCANBELEEthS & AN fiischabpeepOrl Of
each air punmp 13B, 13C, 13M 13Y (Fig. 1). In this enbodi nent, when the ink

cartri gge 9 os gali aChedrhot0 bheche! 86pert Borkake Ot | he PEREr 22587 11 he Nk
cartridge™> 9 firstly fits to the inkinlet pipe 41 on the recording

appar at us sid h t 2 rd bry i tridge
oo toThe APRITEI 7S I, PCERLER yiyly Lk Xa Bl Rocditinilned | 1Y
causi ng igge!%gﬁgggFfron1the ink cartridge 1, attachnment of the ink

cartridge i s compléted. 10 When the attachnent of the ink cartridge 9 is
detected by a nqat-shown, cartrid t achyent ectin ni t Lr punps
135,156, dam  DROREEIE o o EEaRh 8 SRR AU o obre B gkt he
pressurized air_inlet, 23 and the pernmeahl e re.36 igyt shac 5 of the
out er cas8r§d5e5%§h$%}¥n%¥5§“&§ “neﬁ?? ecﬁgggﬁﬂg?ﬁéghagg’féﬁ;&§Y?ﬁr?he
space_of the outer case 20 thrqugh th 0 ni.cati ng. hole 35 of t

P Ul ERREh G VROT oCPBR A MRSy S AR (1 el BBt R o 8kt £5-
adjusting_unit 30_ _Therefore, when the fluid resistance of the
connunicaangsﬂoleBSa?g SRR ¥ 5t ﬂ¥bﬁ&ﬁgr?6°ﬁg§§§g e?@s{gf%%%% ¥R% ni ng
portion appropriately set, even_in §ase that_air of excessive pressure is
suppl i ed &ESPRETLXEFr iSHRs @ KchiBry ¢Fme, ™M he’ Bt astPe Fessstd VeeckpXi on
plate 31 firstly receives its pressure and retreats therebg to open the air
communi ca€Ph§rAePEsS3®, 98 aMs i BrBr eINF L P atgePefe Gfe tBaLErOY R Rase 20,

and prevent the ink pack and the ink supplying Eassa e 10
.cases to respective individual air pump 13B. I3C, 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

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



fromreceiving the sharp pressure change, so that break can be prevented.
Under the present state, the pressure of the space in the outer case 20 is
roughl y at nospheric pressure, and the elastic 5 pressure reception plate 31
seal s the air communicating hole 34 by the urging force of the urging unit
32. Therefore, all the pressurized air flows in the space 25 of the outer
case 20. When the pressure in the space 25 of the outer case 20 thus
becomes hi gher than the pressure suitable to supply ink fromthe ink 10
pack 21 to the sub-tank, the elastic pressure reception plate 31 retreats
from the ftdmcodeutieeaponyibnlef dheagadessut hieceiraf nieutate320. Hateby, a
part of air in the outer case 20 flows out fromthe air conmunicating hole

34 and t heupsLSHE 20N cbhiprouber a caser ZthSle Ry e8a dbd Ve lgnressur e
in the space 25 of the outer- case 20 becones | ower than the pressure

sui tabl e 3@ SURRI YnkhdbE0MEMa Juts ARCKi 211 A Dot N3 $WB- tARKkngt e teleastic
pressure reception plate 31 'is pressed by the urging unit 32 to close the

air- Com"%&o%%%é@laﬁrsét &wﬁba&bx, 0Bk KhBeSEEPEa AL S/ ERERLRA

accord e pressure in the“space 25 of the outer frane 20, whereby

t he preess i . Of ter frame 20 is kept at the pressure
oo A o o e sl

sui tabl e en t cartridge 9 is pulled out fromthe
hol der, firstl rkze W Jnl et 2 dnk gartni CONES
25 out of the pHSai BARHPE G MnoMBl a0k o Qg R L O
t he space .25 of the outer case 20 is rel ed to the sphere .t hrough the
por meabl SRREC 3k B RS T Sty R BE atF Wit B PR RS aze e ol

t he space 25 de%%e%§es up otghe atnogpheﬁ%c pressyre. Neéﬁ, Ehe i nk outl et
pi pe 22 ATEhETHR RS il&;‘e €5eiBnes HUPYF th&EY MR AR SEOEPEE of t he
recordin paratus . In this enbodi ne t he stopper 24 of the ink outlet
b pe 22 (b PATEh o PP BRRFE HO M L2445 AFbAGRFA LT RoLPARLRAI A9 B Hé D81 can be
i nserted and whi.ch hol ds t he surroungtﬁﬁf_ f qu ink inlet pipe 91

ai r - ti0ght I8k oxfded MRABZIRORIET 52 T Hledhtdat song Jirhtcf frPatact

t hr ough- hol e 24a upon, reception of press of the '"ink inlet pipe 41, and
usual Iy OHEs §hR PoRheky W R’ Hek APdEFhPi®e 434a by a spring. Furt her,
the ink inlet pipe 41 includes a conmunicating hole 4la at its side
portion. Herebyhd Rrgssuzigeqhate iheet A d&r £PPAgEted o2 &P&EEd 15 into
.the hol der, the novable nenber .24b seals the through-hole 24a of the
stopper Zf the enher|eaf@gd ShrrHhamPLaF R sfJBFEiRFdtriheddmkngack 21
can be prevented. Further, in a state where the ink cartridge is_ attached
~into the dppdednleieoawnads &saomnsdd taied 2o that irpressure sRitEEWS i nto
the ink inlet pipe 41 from 20 the through-hole 4la of the ink inlet pipe
41. 116 -t Heo dbevbapget ok ddrosnbediimenhPackhel Backrp Heedta hbedirdstrekpr essure
reception plate 31 constituting the pressure adjusting unit 30, that is,
the space&2liyn which the urging unit 32 is housed is seal ed. However, as

shown in Fig. 5, in case 25 that a perneable pore 33a which interrupts the
space ‘25 of th&hk2pressure 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 aconstant pressure isappliedontoone 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 air communicating



outer case 20 through a packing 26, and communi cates with a perneabl e pore
27 of the outer case 20 to comrunicate with the atnosphere is provided, the
fluctuation of the set pressure of the elastic pressure reception plate 31
caused by increase of 5 tenperature can be prevented, so that ink can be
stably supplied. Further, as shown in Fig. 6, in case that an operation,
rod 38 which makes operation fromthe outside possible is arranged at the
convex portion 3la of the elastic pressure reception plate 31, if the
apparatus stops in the pressurized state by an 10 operational power source,
by pressimgd 3d opefatmen Imdc P& shyiandoif viehersdins comuntieadliasgt holpr essur e
reception plate 31 is noved back forcedly and the pressurized air can be

di schar gefbrnfings mefmband 38 spposadotthen erhdadirmeeryioh biethek etasticdge of
the invention. In this enbodi nent, an outer case 20 storing |5 an ink pack
21 t her eigressuried reeapeion2Pbata 31 aineivbadt n®rdonidm iath telrag hicaal BY
deformabl e region 28, at a partial region, which is deformable so as to be

risen by iy essredzffadiide of #He b ¢l iRy hbﬂeuﬂihmgm%ﬂbéw
outflow of pressurized air is formed, and an operation rod 51 of a valve

menbep SGdeschisbed Lahfin2ats Rieohrudedddamaidicy LhkOugheholbgse9 and
freely fitted into the through-hole 29. The val ve nenber 50 includes a

convex p‘?frn:]i_: Ef%éﬁﬁeﬁ”asﬁé‘fmém% %fo‘%‘égF'Gfl@ %g%ﬂeétiﬁ_arﬁtgh?gi%posed i

t he throug ole 29. An urging unit; e valve nenper 50 in

enbodi el |RCoMPOSshaf; At Sl ARLAG FRIRELS GRS 35 Wi sdd 17

di spl ace e convex portion usualTy so”as to cone i1nto contact with

the thro - hol . rr. iggs of the valve nenber 50 are fixed by
adhesive%%%ﬁ@%r 5§%ba§%dﬁgggg g%d t he afore-nenti oned operation rod 51 is

Reror e Ot gl ERr iRl P (9822 %hat chALERD1Sr dFed Y 3508081 ARG (N
10 even if the pressurizedair inlet 23 is formed at the end surface
wheretheinkoutletpipe 22 isexposedandinapositionasymmetric
with the pressure adjusting unit 30.

The elastic pressure reception plate 31 has a convex
portion 31la at-its region opposed to the air-communicating hole
.15 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 inkinlet 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
airoutlet pipe 42 arranged fittably to the pressurizedair inlet

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

26 7C, "M, and 7Y through the tube passage 10, and the pressurized



case 20, the valve nenber 50, and the operation rod 51 constitutes the

af ore-nenti oned pressure adjusting unit. On the other hand, a hol der
constituting the recordi ng 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 whi ch nmakes the elastic deformation of the outer case possible, and a
partition wail 43 for receiving displacenent of the operation rod 51. In
this enbodiment, in case that pressure in a space 25 15 of the outer 'case
20 is below a regular value, as showmn in Fig.. 8, a leading end 5la of the
oper ati @iy odtiktspppeat2siéroomnértehrtd einodiwghiar 9gn@otkeCfhedthh- hol e 29
is sealed by the valve nenber 40. Therefore, pressurized air fromair

punps 13Br b¥mp 13M, 2Bcand3M3Y1BYowFidiréttly in the space 25 of the outer
case 20 froma pressurized air inlet 23. Wien the pressure in the space 25

i ncreases, thap tdi sRsRydiantof whba o emkcaset20dgeceiiwestthehaflr
pressure correspondi ngly and expands outward. Wen the pressure in the

space 25 .f, ihe WiBEr¢asRe2dnk nsieRSEDiPE 2Dt htlepiaksuretsiigabl e to
supply ink fromthe i nk pack 21 to a 14 sub-tank, as shown in Fig. 9, the

out ey cape; 20 £y RaRAS AbHea riaPn (2t Bepenmsos Mild redrétyg abberapesation rod

51 drsplaced as” the outer case 20 expands cones into contact with the

partition yal L‘Pﬁﬁ%ﬁbm@ ;K}Qelhscﬁfriﬁéwaﬁ 8leat byely tRushed capteddger eby, 5

t he convex por a of the valve nenber 50 separates fromthe

thr oughzgﬂgjlrtgs gg:thgﬁeress%%%z?e%é-fr sgggégggewﬂer% her enelepygh the

t hr ough permeabl e pore a perneabl e pore 52a, and a part

of the pressuri 2ed 2Lt ik 100 SPAEE I YS: AULCaiaTgaer | Bieudhindake 29, so

that thd case ecreases.” Expansi on degree of

the outer_case js , reduced A r e of pressure in the space 25,
the operdt i'%He r ﬁr%rld%e By NS ARILERE

10 When the attachment of the ink cartridge 9 is detected
by a not-shown cartridge attachment detectingunit, the air pumps
13B, 13C, 13M, and13Yoperateandthe pressurizedair flowthrough
the pressurized air inlet 23 and the permeable pore 36 in the
space 25 of the outer case 20.

15 - In.this embodiment, the pressurized air flows in the 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 receptionplate 31 firstly
receives its pressure and retreats thereby to open the air
communicating hole 34, relax sharp pressure change of the outer

95 case 20, and prevent the ink pack and the ink supplying passage

10



separates fromthe partition wall 43, and the valve nenber 50 seals the
.through-hole 29. Sequentially, the pressure in the 15 space 25 is detected
as di spl acenent of the outer case 20, and the valve 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 val ve nenber
50 is arranged at the region which can deformelastically. However, in case
that a |link mechani smsuch as a lever is coupled to the operation rod 51 to
transmit themdispéictngrthothhp ppesstiochadgehlsvothmbtdraak oanilod, the
val ve 50 can be arranged in another position. 25 Further, though the outer
case 20 i pre@ep@Bytituted so that it 15 can deformel astically, also in
case that a wndowis forned in the outer case 20 and this wi ndow is seal ed

with an el asti cyplateshd beesiehitl afatd f etle peobtné nadthAcamck g thet hese
enbodi nents, even if pressure of 5 pressurized air fromthe air punps 13B,

13C, 13M o_aglérvgééé%o t Ber QLGS BY R o Ry Blebunl] dHEERUr €188tiabl e for
each cartridge by the pressure adjusting unit of each cartridge, and it can

be reagdju t r hUSt | itheA@gQr dbRfluh@cdtifgrence in
heightgan§%§gﬁﬁéeiEECEQF?§# g%gg%gﬁifgﬁg¥ﬂtbf 109tﬁ2 iﬁk gupplg t ube, so

thal -unevennggs and, Jd ek Uakian Jenchplu Py AENIn 130 TheyBEGESYr g1irom the

punmp or t I'Tke can 1 uced.  Further, even if there is difference
et e D BS54 5000 o bpblE Je0 umamdg il 0
inds of - DRFRr TR BE R AR Ba ot BRGE ZrHek Fhaa e r 08 25 iynbaball 2
R RELPLEE BY APEEABL4 B R S PATRR R,
10 pack 21 to the sub-tank, the elastit pressure reception plate
31 retreats fromthe air-communicatinghole 34 against the urging
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 20
becomes lower than the pressure suitable to supply ink from the
ink pack 21 to the sub-tank, the elasticpressure receptionplate
31 is pressedbytheurgingunit 32 to close 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

26 out of the pressurized air outlet pipe 42. Therefore, the air

11



20 unit 32. In the above enbodi nents, regardl ess of the anmount of remaining
ink in the ink pack, the ink pack is pressurized at a constant pressure .
However, the pressing force may be changed according to the ink renaining
amount. 25 Nanely, in an enbodi nent of an ink cartridge shown in Fig. 16
10, a pressure adjusting unit is so constituted as to change the above
pressing force. In this enbodi nent, volune of ink pack, that is, the anpunt
of remaining ink is detected by a detection plate 60, and pressing force of
an elastic press 5 reception plate 31 is changed according to the
di spl aceirethecfpadee2 Batfethé onteiracas 680 Nakelgasadfio khe ;?g'ﬂﬂt?érpé’@trermgnet 61
is attached on the backside of the elastic pressure reception plate 31, and
a secondipssuginerite megmetabd2 porat Bachedmathe preas g T tifpd edet ect i on
10 plate 60. According to this enbodi nent, ~in case that the ink remaining
anount beTOSRS thew e st ial thé phyeibelquressiosgy be theddaospderic he
detection plate 60 is displaced, the se~con~d pernmanent nagnet 62 attached
to this glei&aiiOn Mekits €Bet Snappuedehbepipber eghethélind darerreldgst i c
pressure reception plate 31 as shown by reference nuneral 62' in Fig. 10.

Herely. ¢ eRMesl Bt fax ERcDRNORRS e8P 5 4hed frede foeotaOngrgpperatarsd t he
per manent nmagnet 61 noves toward the elastic pressure~reception plate 31,

and the pressifghQsComidddiieh€] alel 5tHHISSE Wieo FeaaPin@ozdl ot plipe3l
t hrough a spring 32 increases, so that pressure in a space of an outer case

20 incr ?ﬁ;&ad@é&b&’ LN RIS 2Ual DRLHENRL AN NEhé NinjANUIEG Jife canbe

supplie t"'a constant 1nk current, so that deterioration of printing

lit dyy. ' d inkkn th
quall ty E@gcf]a‘?bgeg%ﬁ%{r&%@gaﬁ wm‘&hSHeﬁgg a0 Re reheveRlyedoanghd %MAQ e

i nk pack supp 0 a recording head to thelast. 1? t he

rechant sim whi oBSNANAES. {16, AS8AG 68 dfedifer Sk BARASCaY ng o

i'nK "pac Ition to the nagnetic force, there is

ggﬂ‘;ﬂ ;3{% : 'is_nt%cié& —';}?ogluez ﬁk%oﬁgrkéei?{féﬁ%f%é%o‘éi&Pé‘ﬁﬁﬂ”ﬂﬂé’ce by a
pipe 41, and usually comes into contact with the through-hole
24a by a spring. 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
into the ink pack 21 can be prevented. Further, in-a state where
the ink cartridge is attached into the holder, themovable member
24b retreats, so that ink flows into the ink inlet pipe 41 from
20 the through-hole 41a 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
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5 ~ nmechani cal design of this constitution can be easily assuned. Figs. 11A
and 11B to 12A and 12B show one enbodi nent of the sub-tank used as an
internediate unit in case that ink in 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 fromwhich irik is supplied to the recording head. Further, the
base body 70 includes in the center a recess portion 73" for formng an ink
storing chanmber 73. The ink storing chanber 73 i.s s~o0 structured that the
recess pasuten da¥e X0 sdatcatyibya Hackind @679 ankli clommoari caltest widhl w def orm
according-.to pressure change due to ink consunption in the recording head.

Furt her, gdwndddlna pbre-27odrudry otiteef fdsé @it by tomneni tate spltacement of
the film79 to an operation rod described later, is provided with a backing

materi al AndEsief iBl pitevided hameenl gethibei68fo P@heosébPradsBaast-ically
deformabl e region |l eaves in circunference of the film 74 annul arly, whereby

rigidity i RalgHieNgdesbireasécdp@ion A dtid BL7dahsef B PBGH By 8¢t i ON
nol ding, the region of the backing matérial 75 is formed thicker, whereby

t he bgcki g et anial cggbgafg}%arg@g?wt 5b4had i eghdld yrabih sl 1fikhm 74i 325

On the surface of thls base . d where the recess portion 18 73
[O1ed. 2 9 00\ Uhe, OMBBKERL! 8 MED ghoud U bl 12 Lpckdgpd ond
R R e TR e R L S
73 when et rorya et flan e S3Rs b e R el e trt A BhAEE Dogy
ahi ch 10 Bomihi aFeePResalve REEBRng e Rbar w0 A 1174 HECR TR PRI Bt 71 i s
for rTe1 ' %ri)deria;[tiiosnas.l.e%lo%grb ong:iel rgj%rteg%ri%%ytﬂg ggerﬂ%:tlgn 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 1lid member . 20b in.this embodiment has
an elastically deformable region 28, at a partial region, which
is deformable soas tobe 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 289.
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

256 embodiment is composed of an elastic member such as rubber, and

13
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i nk inflow passage 77. Reference nuneral 80 is a val ve housing chanber, in
which a recess portion 80" is forned so as tonake a dorsiven.tral relation
16 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 nmeans 82, a coil spring in this enbodi nent
is housed. In the center portion of the valve nenber 83, an operation rod
89 whi ch passes through a 20 comuni cating hol e 8l af or nedi nt hepartitionwal |
81 isprovided, and its | eading end 84a cones into contact with the film73.
Ref er encéispirecak t8s coepressent sien b0aurpabéy sbars seabpedmd orafrdrasrice
nunmeral 86 is a ring-shaped elastic seal nenber which is arranged around

t he commintEatienghirough8halan2owi tturtounkiickyst b€ tied wa lvenbembennEss i nt o
contact. 19 In this enbodi nent, when the recording head is sealed by a

cappi Ng geams xed patiNe abserpid #Arhne ®ody® 2, hand eter aif dwe freatk i oreght | ve
pressure acts on the ink storing chanber 73, and the film74 is displaced

on the Véﬁiéé?a{?%ﬁi Rgqchabes 8Rovidad( 5 the kehtvekn goieibngw®. as shown
i.n Fig. 11B. Hereby, the operation rod 84 separates fromthe comunicating

hol e aBla"frHSf‘le@éEeF he i g BAphAk fenel tHieddt @HRon§BaRs o8 f 8RE duterf | owi ng

passage fromthe recording head to the ink cartridge enters a conmuni cati ng

state, sgatbalg | (o LB1bDGdnblerCa | EhAehefdus il PoguaM-dria Maluas housi ng

chanber conmmruni cat1 ng hole 8la, and the ink storing chanmber 73 into

e e oL FRnehPebis BLoGeTse Mgl St Lhe, [1 oW 1o passage
buoyancy. 219 S UAHLE Y LIASaRe LB DeRE TN S tng
GRS SIS ST et
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 40.
Therefore, pressurized air from air pumps 13B, 13C, 13M,
20 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 outer case 20 receives the
air pressure correspondingly and expands outward. When the

pressure in the space 25 of the outer case 20 increases over

25 the pressure suitable to supply ink from the ink pack 21 to a

14



head, the film74 is pressed through the operation rod 84 by 20 the urging
unit 82 and di spl aced outward, so that the val ve nenber 83 seals the
communi cating hole 8la. Wien printing is executed under this state and ink
is consunmed by the recording head, ink in the ink storing chanber 73 fl ows
into the recording head. Since the communicating hole 25 8la is seal ed by
the valve nenber 83 in the present state, the 20 ink in the ink storing
chanber 73 is supplied while the film74 is being displaced on the val ve
housi ng chanber side. Wen the pressure in the ink storing chanber 73
becones shbwérnkhaas t$leowrtimpFdgsule blye thieter glage @O expandshandper ati on
rod 84 5 is pressed by the displacenent of the film 74 against the urging
f or ce offaph€2 wrepompsirsntald?2 aHdresbpartdieodemrhitde rodnmhlindtswlacediol e 8la.
Her eby, as described before, the ink in the ink cartridge flows into the

i nk st oasnhechatdetadad 2theopgids kemealing chowst axgt wthahtigre Bt 1 tiopr essur e
in the ink storing~chanber 73 10 increases, and the film 74 noves outward.

When th@apresswethd hdBdéAK HDhkNBe LAGIRRETy Hhidhues iResomege td1gy f egul ar
negative pressure, the valve nenber 83 seals the comrunicating hole 8la

thergbythe 8bA8Pek NoBHDPL Y540 dthanenlbasvar hBfibeRagbeseddraefuedh al |y,
every tinme the pressure in the ink storing ~5. chanber 73 | owers bel ow t he

predet AL NAt NN SUE 200 LHK SPRRSUIDLIOPe1 82588 ¢S EARM ffb re Lhe above
steps are repeated, and ink 1s Supplied to the recording head while ink i~s

kept at | e I i a j essure of.
A b T e T e

the valve ne e e spring,

0% o Rt 8 e oo L enRh 25 PR e g1 e Lo
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 as a lever is coupled to the operation
rod 51 to transmit the displacement of the operation rod 51 to

anotherportion, thevalve 50canbearrangedinanotherposition.

25 Further, though the outer case 20 is so constituted so that it
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recording head while the negative pressure state is being kept . 25

I ndustrial Applicability 21 As descri bed above, according to the
invention, the setting value of the pressure adjusting unit is set to an
opti mum val ue for each ink cartridge, whereby ink can be supplied to the
recording head in an optinum state regardless of fluid resistance 5 of the
i nk supply passage fromthe ink cartridge to the recordi ng head, and
regardl ess of difference in height between the ink cartridges, so that
printing having high quality can be perforned. 22 VWHAT IS CLAIMED IS: 1.
An i nk caart dedgencedpisitdicadlyanal sk packa switdiatdiss ehadges isnKoftmerh an i nk
outl et upon reception of pressure by air pressure; an outer case which
houses sa dhien&uparkcd her2d andekiposiwihda dsi skadbead|lwitisan katsthe | nk pack
is pressurized by said air pressure, and includes a pressurized air inlet

connect gl d,0 thie @&imidel eFfleet psesbitainedg said i nk pack; and a pressure
adjusting unit which is housed in said outer case and discharges air in

said outer cagedo?ddhUsi figes® ERBbAPMEREY] € elvend iSPAsEe HSuBAI grout er
case is kept at a predeterm ned value. 2. The ink cartridge according to

a ai g1 1phensiitc3phd rPEESR W 3diruphinBe UBBT COAPrifHEs 188 yhgiag, unit for
adj usting said predeterm ned value; an elastic pressure reception plate of

whi ch ort%esg;rrfe%%%ﬂes P espRtkdug S@l i 9h Pgs td . s@Dfa9le WBb £hegBRt her
surface 1s displaced upon Teception of the pressure In
cartridge by the pressure adjusting unit 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, the pressing force may be changed

according to the ink remaining amount.

25 Namely, in an embodiment of an ink cartridge shown in Fig.
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t he space of said outer case; and air comunicating hole form ng nmenber

whi ch communi cates with the atnosphere and is sealed by said elastic
pressure reception plate. 3. The ink cartridge according to Caim 2,
wherein said 23 pressurized air inlet is arranged in a position opposed
to said elastic menber, and communicated with the space of said outer case
through a fl ow ng passage resistance formng portion. 4. The ink cartridge
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
cartri dge, areradisigd @dfuaiting, unher es nssadshsir iutgedirdg tics chvatngiededwi th a
unit which changes an urging force thereof according to the ink remaining

amount e SV d Prdithg GForbee | Mk €)1 & rémigsd aeaar, divid i Gfiimkl, wherein
said pressure adjusting unit conprises a deformation .region which is

formed e pafdd als ) e mmfurtdich Qi rease 1 iisS detldtlldC Bl ¥
deformabl e by said air pressured and a val ve nenber which opensS or closes

accor di g 40 (b BEEIEES, Olndabfode] g TROLOD LRILANCLASKERY pi@ss

conmmruni cat e~the space in sald outer caSe wt e atnosphere. 7 . The ink

R i L R e S e e A

et of T P08y WA Pt b0, 00 11 presei o sa,0 vl ve menber 1o
AL A AS% ARG A ALY Pl EnahSn f nAinéy - & QLRELYINR? the
backside of the elastic pressure 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 the pressing force
decreases, the detection plate 60 is displaced, the second

. . permanent magnet 62 attached to this detection plate 60
15 approaches themagnet 61 of the elastic pressure receptionplate
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 elastic pressure-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 suppliedataconstant 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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case that the film 74 is formed by injection molding, the region
of thebackingmaterial 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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ink discharging passage 74 with the ink storing chamber 73 is
located at the top portion of the ink storing chamber 73 when
the sub-tank is set.

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
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 formedsoastomakeadorsiventral relation
by the ink storing chamber 73 and a partition wall 81. 1In the
recess portion 80’, a valve member 83 which is usually pressed
toward the partitionwall 81 by an urging means 82, a coil spring
in this embodiment is housed. In the center portionof the valve

member 83, an operation rod 84 which passes through a

communicatinghole 8la formedinthepartitionwall 81 isprovided,

and its leading end 84a comes into contact with the film 73.

Reference numeral 85 represents a lid member for seal,
and reference numeral 86 is a ring-shaped elastic seal member
which is arranged around the communicating hole 8la and with

which the valve member comes into contact.
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against the urging force of the urging means 82, 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 to .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, so that 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 communicating hole

25 8la is sealed by the valve member 83 in the present state, the
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force of the urging unit 82 and separates from the communicating
hole 8la. Hereby, as described before, the 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 regular negative
pressure, the valve member 83 seals the communicating hole 81la
thereby to stop ink supply to the ink storing chamber 73.
Sequentially, every time the pressure in the ink storing
156 . chamber 73 lowers below the predetermined.value due to ink
consumption in the recording head, the above steps are repeated,
. 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.

25 Industrial Applicability
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1. An ink cartridge comprising:

10%& ()-y

an ink pack which discharges ink from an ink outlet upon

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

said elastic pressure reception plate.

3. The ink cartridge according to Claim 2, wherein said
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predeterminedvalue is individuallysetaccordingto inkcapacity

of the ink cartridge or size thereof.

5. The inkcartridge according toClaiml, wherein saidurging
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 formed at apartial regionof saidouter 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

said air-communicating hole.
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