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Ink Cartridge Technical Field Specification The invention relates to an
ink cartridge in which pressurized air is applied into an air chanber

bet ween an outer case and an ink pack thereby to discharge ink fromthe ink
pack. 1O Related Art Cenerally, an ink j et recording apparatlsS® For

busi ness use is constructed so that a |arge-vol une ink i j
exchangeably set in a body of the recordi ng apparatus a&@%@&kﬂ“@ﬂ%ﬂ*plied
t hrough an ink supply tube to a recordi ng head nounted 1 age
directly, or through a sub-tank, as shown in Japanese Patent”PUblication
JP-R. -2001- 199080 for exanpl egdel#itfieatibie ink cartridge is so constructed
that a deformabl e i nk pack under external pressure is hou i ﬁr
case which can hold air-tightness, exposing only an ink oqwg\\mﬁ\mmm\ e

i nk pack. Pressurized air is supplied to the outer case fr n_al[ source
for pressure rig)y WiGH{ air pressure is adjusted at a constaHt’ 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 inthe # 6/ 50 1 03- 7-11; 3:39PM hJGB PATENT CEPT DREW &
NAPbERﬁfEHﬁ%ﬁQ@%@Qfﬁ'/ 50 air source for pressure is appropriately

adj ust ed, unevenness I n ink supply capacity is raised anong the respective
| nk cartridogsd oieneeer dng-beads Lhereby calsinggg RLORlemel. .
deterioration 1n printing quality, in case that unevenness in | owi ng
passag j. St kS Jal ; di I of 1 |y tubes
Connoct o R B a1s fEaBREL B Hlod SEeRE SRR F it B Y e

Sub;talle Bhaldh 1ARLIDPIRRR AL Leenaes. Hn: BEOHNSRA REIRSR the TNk

cartri y arranging the ink“cartridges-veriica

[l

10 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 throughan ink sﬁpply tube to a recording headmounted .

15 onacarriagedirectly, or througha sub-tank, as'shown in Japanese
Patent Publication JP-A-2001-199080 fo; exanmple.

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 alr 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

50
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10 Therefore, an object of the present invention is to provide an ink

cartridge having a pressure adjusting function with which the air force for
pressuri zing 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. |5 Another object of the invention is to provide an
ink ~. . cartridge in which the ink pack can be pressurized so that ink

di scharging anmount is suitable for printing regardless of ink' remaining
amount. 20 Disclosure of the Invention In order to achi eve such the
objects, the invention conprises an ink pack which discharges ink from an

i nk out .9t YRARCECESPIH AL A P § S oD Ad1 PLE d, se which
houses tahg i nk gack ttﬁerei nrvevith t'he iéﬁ? out Iygt 2252%&% t ﬁe% the ink

pack is:pr ri y L essl ,nghud = :1; 3:39PM
NGB PAT%R'Wq%ﬁEyPTé%W&C%\g%%&Fg; g%B%é%%%%S%ﬁgng C%l glsep eescstt(}%iezel air inlet

et s Sonagsial ¢\ 0u0L e SpUnge oopugss etel e ek gtk and @
?Z%ﬁl Qoidgt%ﬁ%%?%ﬂ?‘gie{‘f‘f%i&‘e‘y%% %@%?xéﬁgf E.%C%%ﬁ %Ei‘ﬁ'g%?*?ﬁf * : 5;2 fgf_., ? 'ng
eac hgi nlglgglﬁf‘g{ géggEgﬁg:d%sﬂlestela%epggkr%g%eggby;%é’éfsf%ﬁe?g&%i Nm;nenc?p mum st at e
resorel e ol gL bresiee SLOUSeuap e petsurlgpe LO ATl
P SR AR

ot hgr s gii;]fg%g 15 e%e%reei P/lé?g?%eed §?§‘§% ot gg?énlrpﬁgagg%cgg%? bty R ERHEE case: and

an . air. &ommni cgti ng hoj:e fﬂn‘i ng menber which comunicates to the -

" +h€ ink cartri gesZvertically. »
10 Therefore, anobject of the present invention is toprovide

an ink cartridge having a pressure adjusting function with which

thealr force forpressurizinganinkpackcanbe set independently

in the respective ink cartridges without depending on the air

pressure supp'lied from the air source for pressure.
15 Another object of the invlent‘ion is to provide an..ink
cartridge in which the ink pack can be pressurized so that ink
discharging amocunt 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

25 the ink pack is pressurized by the air pressure, and includes
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According to the invention, the pressure adjusting unit can be made as
smal | as possible, and a general -purpose 20 differential pressure valve can
be applied. Further, in the invention, the pressure adjusting unit
conprises 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 25 receives the pressure in the
space of the outer case; and an 3 03- 7-11; 3.39Pn; hJGB PATENT DEFT DREW
& NaPl ER ; 81355613956 ~ 9/ 50 air communi cating hole form ng nmenber which
communi cates to_ the _atnosphere d,js sealed he el astic_pressure

3 Eg Foers §

recepti orf Slrgfsg_urké(e’ ralu'ﬁgl{1 N ?%Jesntcioﬁ,e OcqR P that®essi ve
i lied.fr ized air_inlet, it be 5 rel dt
R A R s IR
excessive,pressute. . ' Fughger in the invgntion the,seItiﬂg val ue is
0

i ndi vi dudyPset PREESPIThGPEPTIAE Eapadt bT i rEITRR I FREQRteT

Her eby, even if ¢ rtriggeﬁ are different in size or in 10 viscosi%y of i nk,
i nk can 5&3&upPIiis o g 72 i RGSABRES i 1T §R36HtT? MitSsPRERE S@Seryrt her;
in the invention, the urging unit is provided with a unit which changes its
urging f&FC§G§ECSFdPn5nglPHeVFﬁRe: remai ni ng anmount of the ink pack.. . 15
Hereby; . regardl ess of ink remaining. amount,. irk discharging anount
suitabl e for pPFﬁPFﬁgnﬁaﬁ°b$h§u&EWF@glPBftﬁéeré@@&ﬂ@ﬁn@aﬁéﬁdeF%bﬁher, in
the invention, the pressure adjusting unit conprises a deformation region
whi ch i s PEGEFEgaRd U Patng anitegrbi0ebfta B ARk HpuR ¥3d ugnie ¥ €aghastical |y
deformabl e by the air pressure;, and a valve menber which opens or doses
accor di ngRoSF sl dgoneRe gie th& RRG b CABtRORTPEGHEAZ LAY dRE 18GAMUNI cat e
the space in the outer case wth the atnosphere. According to the

i nvent i oftaftRer 293¢5 2F % olanl P LaSFNLS PEAVIided tireors Ehe iRnpssalrdecdf the '
pressure adjusting unit can be set to 3 4 03- 7-11; 3:39PM NGB PATENT
DEPTIDREALE NAF? BER1 282355623955 <2 SPgR Sb the BbF iSANRSPal 08 HEeSS8EEh i nk

cartridge, and_the ink pack can be pressurized in an gftinun1state

regardl ess of &PFEPREssti 5% dRvieRE ioresEhei REESERFS| 3]

Btsting pRéE, in the
i nvention, the valve nenber is arranged _ )
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

15 receives- the pressure in the space of the.outer case; and.an.
air communicating hole forming member which communicates to the

© .atmosphereandis sealedbytheelasticpressurereceptionplate.-

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

25 receives the pressure in the space of the outer case; and an
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5 so that the urglng unit seals the air-commnicating hol e forned at the

deformation region, and an operating rod for pressing the valve nenber is
exposed from the air=conmunicating hole. According to the invention, dead
space of the ink cartridge can be utilized effectively, and a position for
providing the .10 deformation region can be selected nore freely. ~~ Brief
Description of the Drawings ,. Fig., 1 2s a plan view show ng one
exanple.of. an ink jet recording apparatus in which an ink cartridge o f
"the invention 15 is used Fig. 2 is a perspective view in assenbly show ng
one enbodi ment of the ink cartridge of the invention. Fig. 3 is a sectional
vi ew shovhig cbbfugl EdettEh e EDEnL Ak Rtk BHEch Rofinlih 04k s RASERTC

formng portion. 20 Figs . 4A and 4B are sectional views In the direction

of an arf%éé;ﬂt@@eéha%s@ea‘te%twtﬁgma%m'crbmsqﬂeﬁf&e aovse @, state

where a pressure adjuster valve 1s closed, and Flg 4B shows ‘a state where

it is opened. %&%rdir@aqo%@gel Ecl:{}\?;,ee\(r'eﬁ% %aatn&égésgée

enbodi ment of the pres J us prOV| the 1n

711 3 S N SATENT, DEPT, SRy u@@tﬁmaggf 13968 # 1180,

cartridg perspec VIFEW i n-asse owi'ng “ano

Flgs. 5 6 ST o SRhE BT o e ot bRt ot er‘ﬁ?n‘g? ST EI4S ng
state anqn valve %peq %%r tate éﬁ@e%ggbgeéfggggglnent of the ink cartridge

of the inventton, is 4 sectiona ew of ~& pressure adjusting unit

suitable for t i,nk cartrid of .t he |nvent| i Q ther enbodi nment .
Figs. 11A and rﬁﬁta‘lr & di &G a sh%)W Ty oy erﬁ)onedl %e%t ?Lotg Vai)lé ®sub>t ank

constitutin ord a ratus the | ven sectlo t aken
al ong aI%Qé§ o?et%} d%%ingttmﬁkc %f% % %&l{gﬁ%ﬁgr%.%?ate wher e
ink 1s Squlleq{tO recordlggcgggridges are different in size or in e

af 03-

eby, even i

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 ink 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 deformationregion thereby to communicate
the space in the outer case with the atmosphere.

According to the invention, thestructurecanbesimplified,

25 the setting value of the pressure adjusting unit can be set to
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15 and Fig. 11H shows a state where ink supply I's .stoppe ed’ ’ Fi gs #s :

12A and 12B are front views show ng the structure of a flomﬁng passage
constituting the sub=tank in the front-and ~ , ' .back structure of a base
body. 20 Preferred Enbodi nents of the Invention Fig. 1 shows one enbodi nment
of an ink jet recording apparatus of the invention, in which a carriage 1
is guided by a scan guide nenber 4 through a timng belt 3 driven by a
carriage nmotor 2 in a longitudinal direction of a sheet feeding nmenber 25
5, that is, in a main scanning direction that is a wwdth direction G 03-
7-11; 3:39~M NGB PATENT DEPT DREW & NAPI ER ; 81355613956 # 12/ 50 of a

recor di ng, Qﬁﬁﬁtmunpi}aiuéuffb?c@a&{ the ceatriage, laeppesednikophbe cheet
feeding nenber 5, that is, on a |ower surface of the carriage 1 in this

embodi masd L%Swr'ﬁ@‘aw'ﬂn'ﬂf d;ﬁ‘_tmﬁﬁt@%"ta‘tﬁgré@&lﬂdl’\é%§fbica'ﬂrei:ﬁéésmﬂiﬂ of each
col or as a l'iquid droplet is'5 provided. Further, on the upper surface of

the carr$age dne ééﬁyﬁ%é@%i %Clnjuk 7Y for supplylng ink to the recording
e

head are. nounte On one si a frame 8, ink cartrldges QB 9C, 9M 9Y

are detachabl y, trh eqd, g’ll;g g QQQSV%_ﬁve HempeW 18Ya

respectlvely connec d throu es 1o to the sub-tanks 7B 7 /M 7Y, and

supply 10K, {a.the, %%\E;%Q ng’glc'gr %nghér?é‘gé’rtﬂgx&ﬁﬁgffﬂyfgh%‘i% tonksq ?B. G

™ TY. € respectl tridges re connected at

1230, °Ln%“a?%d°e‘€§%at’lg%a§%§s SR A e 899 BRI e
sub- tanks, D DS ahl-ped1£OLE Qédpf;gawhezsq cgméhlgiegg?%am'ng " egi on

on a nmov g passage 0 uni't can seal a

nozzl e- f of i ng, sy cﬁ%%@gBﬁhsnnr%%r%n%eg%@%@%gf% G, TR 12 whi ch

i s adjacent 2 € “cappi uni't tic rater such as

rubber are r%,@gnged' 034 2c195 45 Shcs &g;fg%"%a%ﬁﬁ?aﬁ 8% pack 2%

cartridge: cartrid i sés a

and he 1 hous r e $9 that '?5 an ink
outﬂét pl%é qﬁf%b, %?he |ngﬁe%%%82T8?§ ggggsgd 7 03- 7-11

3: 39PM NuB PATENT DEPT DREM/& NAPIER ; 81355613956 # 13/ 50 froma center
portion of one side surface of the case 20. The

-~ 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 tﬁe ink cartridge of tae 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
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outer case 20 conmprises a container body 20a and a:fid nEibEr ! ¥66, and * 11/ 50

i ncludes 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 leading end of "the 10 .ink outlet pipe 22 in order to
liquid-tightly come into contact with-the periphery of an ink inlet pipe
Al.. The pressurized air inlet 23 is connected to a space 2'S of the outer
case 20 tgggggmdﬁepressure adjusting unit 30; and an air inlet passage is

constituted so that-air pressure suitable 9L-G ~ - to discharge ink' from
the ink pack 21giis -apgll d o OKoR - justing
unit 30 is so co:rngtruct e%l- tﬁtfgjt C}a{fﬁv ngstajﬁéa%%gIsnggﬁe&E%zle ?Sgg&ﬁggte 31

f d of ] i.al h b ' i.C-tigh d

el astici t 5 Rarnr ot a5 Re JaR Saktr iR S LR et Y SXEIRE T e

housed inagﬁaeg%&gpmmni cating hole form ng nmenber 33, nanely, a case in
n

this enbo SO0'that a constant pressure is applied onto one surface of
the elastic pr re yeceptjon plate.31 by an elasticit, lying unit 32
such a@ a spri ﬁg.féj?"ur% haé)rcptglt ﬁgepﬁgggb?ﬁa bvh%‘jlilsqqﬁygeq}mxlteﬁ%s%gwggg
constructed_that an air co ni cati ng 03- 7-11; 3;39PPi 1; NB PATENT
DEPT DREV\?‘&W&%?E@?%&%%%%%%%@ VB4 VRoPREBA s SEBFRedRi APGERBEI ti on of
the air co nicating_hgl e farm ng nmenpber opposed . to a center region of
the el astf"@% Bl e e@'é‘?)t’r’@fm Pt <EF ,oi%ﬁ‘et H&Y SR ¢8Rmuni cating hol e 35
is formed on a%j[del%f.the air .co nlcagcitnghole form n_%l menber 5 33 so as
to cormmuni cate T h ThdSHIEEBENS YHEY PEgEaure RpsSi8gee bent, a
per meabl e_por 6 Ls formed in _a position_of. the air-comunicating hole

f or mi ng ”%ﬁ%%$b§% %%Boggﬁ tB tﬁ@rBFéggﬁr?geghSiFnVﬁPEfO?B?nFﬁF?F% it iss
clearlthat the simlar effect is obtained 10 even if the pressurized air

i nl et'®3 FPPIGHRF at the end surface where the ink oitlet pipe 22 is

SXPOSed Y T ALPS LN ST UE ML LIS Rrestit St s an anit 30,
region Opé)g%lggtggktc%%s iiﬁ:h%?.%qjxecgéci:gpdfgé Spparatus of the invention
in'section taken along a line of B-B of Fig. 12A, in which Fig. .
L1A -shows:a state where ink is supplied -to. a recording head,
15 and Fig. 11B shows a state where ink supply'is stopped.
Figs. 12A and 12B are front views showing the structure
of a flawing 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 drivenby a carriage
motor 2 in 2 longitudinal direction of a sheet feeding member

25 5, thatis, inamain scanning direction that is awidth direction
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1,5 ~ 34, and the" convex portion' 3la seals the air- connunlcatlng hole 34

surely. F@ference nunmeral 37 represents a packing for securing
air-tightness between the air-comrmunicating hole form ng nmenber 33 and the
outer case 20.. On the other hand, a cartridge holder is provided, and 20
it includes an ink inlet pipe 41 fornmed 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 pressurized air inlet 23. The ink inlet pipe 91 is
connected to each sub-tank 78, 25 7C, 7M and 7Y through the tube passage

10, and the Presdwdizgdsfeet C3-0rf -al LureaddPEt; fiddR.RATRNE dJ o8&V &
NAPI ER ; 81355613956 ~K 15/ 50 air outlet pipe 42 is connecte ?o an

di schar gel:cpctrhte %fhe%%cﬁeali&namnﬁéﬁ 513602t13M 48Y: (BW@r dhrrhBRetdys

enbodi nent, when the 1nk cartridge 9 ‘i's attacﬁed into the holder, the ink

outlet pipg 22-002b0e LA A LibddEnsng, i Aot Lyndind ank%éefecb%lﬁ&' et pipe

41 on the recorggag apparatus side, and t pressuri zed alr | et 23

f th
gl ?oﬁt:2¥pﬁgeiﬁalr tlg% FEE géﬁch§6£&§§§ %S?egadéﬁﬁ Sk AFe g%age Tromthe
'EE ;?{;%o‘lﬁ% at%%‘i'% '}t %{nr g ‘ugﬁlegar Lilkdgg 3 't?h&o P#ﬁ%n 10 Wien

t t he | car e ected y a n cartidge

att aChnentubdecta%%s gh:! U'Pd:t ’Zglwhﬁ” Oug 195%’;%%; %t‘nk]t?’oc %:I\éco% 31}%8 Her ate

and the pressurlzed air fl ssurlze and t he
per neabl e ore}%@hhp the . _ space 25 of the out er case 20 ' .
In.this etbod e t he pressurlzed air flows in the space of the out er

For m ng. monber 85 RS SETPUTE b THEC ot Bectre SiftAs B8 dhr ¢ g0, F 0 °
2s a1 o7 30°FAe84, ”éf;’a%r?i%%%ié}%eolr% SaEseos ”'%“ Popr% Bt oven
arta ?ng‘?ﬁtpr%tawﬂej&yiﬁéiﬁ%@% %5%?@5&%@5??212 ed AT FEES e ves
el ax shally piesdire “BRaRBERSY thE Bur e”z%e“ceoari %foﬁm‘ﬁﬁ‘c"fé'w%%tt the i ni
pack and tehsepelcncl%.vseUpgwlﬂgi—anI?ss%%ge71(9 ™, Y. The respective ink
cartridges 9B, ‘9C, 9M, 9Y are connected at space of their outer
vcases to respective individual air 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 tothe cappingunit ll andmadeof 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
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frontrecelvrng the sharp pressure change, so that break can be prevent ed(
Under the present state, the pressure of the space in the outer case 20 is
roughly atnospheric pressure, and the elastic G pressure reception plate 31
seal s the air comunicating 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 J,0
pack 21 to the sub-tank, the elastic pressure reception plate 31 retreats

fromthe ﬂémcao@étt@ee%b?elaﬂlogf ﬁagi‘&l@séu#f&e‘”o@ PgeUnide 3% Hepgby, a

part of air 1n the outer case out fromthe alr comruni catl ng hol e

34 and thg,p, %ﬁséa%ee 2'°n§§R§F9Fhe Ouc?ozrrﬁ:agt%eqeg(?ﬁ?Sgﬁa & & 1id mg\%@? the

pressure I n e Space case econes | ower n the

pressure féﬁtaal}tcfalhglﬁuggl ﬁate rgetdhglk%lgﬁgié:iz of LAY unl {:ﬁgZ to

el astic pressure receptlon I'S presse e urgin

Cepoat ed HESUTH HIED0 o s i el O B S S MReTSiRRe ?ame

20, V\hereri/}ét het_[ rtﬁssure the space, 25 of the outer frame 20 is kept at
a

t he presslu 1R% Mme ST qt?dV\hen the i nk cartrldge 9is puIIed

t f the h d f th d 3,0 h
g;rtrrgge Qeco er h%%%fythéﬁh @%:%?:%%5“ Jt?ﬁgPlé 5 2% £1 refore
th 1. 3:39 PATE Pl ER ; 81355613956 #
w7 ?brew]tr%%agsgis%penr SRt gapﬁss&rréff SRR L4 RREZeR mospher e

th h th 36, f th d i 3 dth
pr egggr e ?Jﬁr’lto%l ﬁ%@g%aﬁ&ggﬁggi@lw t_t Ssggtaﬁgé’ﬂaﬁlaéFlﬁcﬁﬁe% ?ﬁ%ggNext ©
th k | t 22 of 1 k trid I of k | t -
e ok Ry %mrrrﬁe%lbﬂerpé?&sggrt#?ﬁ?%g SBateaind apd Stoes "2 o
PO gt e

p:.pe 22 in order to liquid-tightly come into contact
with- the perlphery of an ink inlet pipe 41.

The pressurized air inlet 23 is connected to a space 25

of the'outer case 20 through a pressure adjusting unit 30, -and

»ranalirinlet passage is constituted so thatairpressure suitable

16 .- to discharge ink from the ink pack 21'is applied to the .ink pack

21.

The pressure adjusting unit 30 is so constructed that-ah

.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 a constant pressure isappliedontoone surface

- 0f the elastic pressure reception plate 31 by an elasticity

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

26 adjusting unit 30 is so constructed that an air communicating
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inserted and which holds the surroundi ngs of the ink inletpipe 4l
air-tightly: and a novabl e nenber 24b which retreats 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 spring. Further, the ink inlet
pi pe 41, includes a conmunicating hole 41a at its side portion. Hereby, in
a state where the ink cartridge is not attached" 15 20 into.the hol der, the
novabl e menber .24b seals the through-hole 24a of the stopper 24, so that

| eakage of ink and inflow of air into 'the ink pack 21 can be prevented.

Further, lrrdlna% tlf%t €oWAEHS f NE podk t33N! bEdgee 'a%zatcbﬁﬁﬁﬁ@_chﬂiﬁgtﬁ&l ol der,

the movab 24b retreats so that ink flows into the ink inlet pipe

41 from txt@rone L}%%%C}l 933430% ebackl 3K claRle QL Pbggoﬁlofl Phih€rastic

above- nen side of the el astic pressure

recept | O}JPAS%V% ch t%%g%&'ohu%igge??fsgh 5@ & Q'l’ﬂ?&d %latﬁg'ntgl_ggletﬂ’?‘t s,

the spac argi ng Uni ouse 'S se Wever

h Fi t hat t th
Space 25 43 %Fﬁi“eﬁz"n §555uq B3 uiRe BTG R R R S R B R R

; 81355613956_# 19/ 50 out t Ki d i cat
wih 3 perheli® 55 SBI B oCRE Bhr2r hSeTd ?%Cb; & fEE i e
t h id the fluct f. th | ast
pr essur e TetBA %ﬁb%m%n%iac%%é%ﬁyé’%ﬁ%eeéé SR Rt e

t ed, t hat k be, st |ied t Fi 6,
T Cane. (HalB8r ober BET O O b ARACEE PBKEE "SBBRR: T oIP SR PG B si do
pOSSIb|e i S arr%é%ﬁpfFl'ﬁﬁg %pg§ex portion 3la of the elastic pressure
[

receptlo ratus stops in the pressurized state by an
10 t I b th ' d .38 drive-
Teans. 30, ?RZ Fldher E?Eéﬁ%s& %gcérﬁ%?' AP R BE TR 8 e ceal y -
dt d 7.and 8 sh th
o0 e R 0T LS RS EaE T o8 b Jrnhf%‘ﬁgg.mﬁﬁf% tHie frd SRR Gent, - an
t 20 4 ~...1G a K kK._.21.th i d nmenb 20b
b the” olaNt RASELPIeR %41 5+ Ber o7 AR F&afpreogﬁ'%%%aslgff"%tn%a?ﬂ "
regi on, h s deformable so as to be risen by pressuriaed air.. , -In
its reglgﬁj%Bthtﬂﬁ%ﬁﬁﬂﬁ ﬁgpgsgénpopnéut?§0m10f pressurized air |s f or med

and an. operatl val ve nenb i at er 20 |s
protruded from qtaiﬁscdﬁgi?rﬁ(ﬁsélr% TATEH é’é‘l ?q‘faite eﬁ q"r‘?‘l’so % RV
through--hole 29 ve ne des .a caonvex . EortloH1 Oa t hat

cari ‘seal orretmaaarﬁ%?s T PPRSr O b edd CaNHEBRFS I & 20 An
urging unid: ShiSwalye, TRIbeL 90 L. < 25, £ 00 R0, £9RASEE Of o
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 includesaninkinletpipe 4l formed fittably to the ink cutlet
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
alr 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, "M, and 7Y through the tube passage 10, and the pressurized
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50 di splaces the convex portion 50a usually so as to cone into contact with
t he through-hol e 29. Surroundi ngs of the valve nenber 50 are fixed by
adhesive and a frane body 52, and the afore-nentioned operation rod 51 is
provi ded for the convex portion 50a. 5 Therefore, in this enbodi nent, the
deform ng region of the outer case 20, the val ve nenber 50, and the
operation rod 51 constitutes .the afore--nentioned pressure adjusting unit.
On the other hand, a holder constituting the recordi ng apparatus has, at a
regi on opposed to the operation rod 51 in 10 a state where the ink

cartridgg, 2 bétf&ﬁ?p?%gféj Eo%e‘é"&'e&htgﬁg Sd:!é’&aﬁégaétp'o%td%ffoégéhl on of

t he outer case pos a partltlon wa 43 for feceiving

dlsplacegggtg&fngt@gB pfge}t9%%Lo£3%%. qﬂeqnls enbodi ment, in case that

pressure’in outer case 20.is below a regular

val ue, as.showq, i, H g{nbgéim%nlceavﬂié}géﬂ@dlé}%agtrtllaﬁoog%.zé;ta't‘egcfs@

separates from The par ron wal the t hrough- is sea ed by the

sol vo ToRREL oD TOPIRL i REAPHEH S, 2bg 31 8 i UPSIBLSHAC O

20 z~ ana of 'the outér case froma

e L R R e R T o
the 33?2?"' a0 nsh Uhe R BReuur S e %“fi%‘su“*i 2§L<?f§§% “P‘S CBRSEEa enk T rom
| B1as56t 1 5, e Bo° St 2 £ BS HBUP P T4 017 00 Thetout BPTERYE 20
Sépf‘ﬂgsoﬁﬁgmegsc%%n%%%ﬁ 2akaReTIn O éﬁ#é%ers%f#e ho AGEREPRFBR wal | o3
of the holder, and is rel t|v%a¥%push 0. Hereby, 6 the convex portion

50a of tRE TRPVEDFeRBETTEHSe tce%ml?%reotrﬁ ‘he through-hole 29, .the space-=

25 I1SO rel easedwl'glgnttf}le attr:LDa Qneern of the ink cartridge 2 is detected

by anot-showncartridge attachment detectingunit, the airpumps

13B, 13C, 13M, and13Yoperateandthepressurizedair 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 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 ink supplying passage

10
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through the th?&%N nggmpé per neabl e HgfggbBAHand a ﬁé?ﬁ%aﬁﬁe pore 5%16/30
and a part of the pressurlzed air in the space flows out fromthe
t hrough-hol e 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 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 displ acenent
of the outer case 20, and the valve nenber..50 is connected to or
di sconnected fromthe through-hale 29 according to this displacenent,

wher eby, t e gr féél{@lﬁ@ tﬁm@esﬁgﬁﬁep:?e%éﬁret Bﬁaﬁg nﬁrs&ac?ﬂ%tZQréﬁk kept pat

pressure suita K supply.” 20 In this odi nent, the val ve, nenber
50 is arr?gg@gngg the region which can deformelastically. However, in case
t hat ' I nk mec anlsn1such as a lever is coupled to the operatlon rod 51

to transmt theyg gép'aﬁeegg@ eft 48 LPERAUALIAL of QEQEQ% RAEtion,

the valve 50 can bé arra I n anot position. 25 Furt ough t he

PATENT DEPT-DRENT S AP B2 L Ta T I0SE 55 P T daT ) T Pasty el |y,
Al S0 o cBRgskhaL 2eutndony ' LAl HA0 SE1LNERQULES LARRATL AN Bbg SN oW

is seal ed® an e as rc pl the St | ar tarn cordi ng

punps. 198150 D derralb TR Bediaty BREESRE L B e o e
suitanle Lgr each.GariLidde by gﬁépgﬁéss%gaceaqlsugf'eﬁ% Lk Ao 820h.

cartridge, r essur e adj us unit

e B MU R A N
{04 1e DU ESSHAE LEgmLDe BB 0l LIS LS, Gan g schped Byt yeven 1
R 0 0| g e Sy AN TR
o SEEure S R S ok D MU LB S CBEE 0 RE SLLBRTCT.
a0 LY B0 VLR L aShieL oy 9008 ElERLLPLERRUE ASAPHLEN Plate
from the air comnunicating hole 34 and the pressure in the outer
case 20 decreases.

15 + . ‘When the pressure in the space 25 of the outer case 20"
beconmes lower than the pressure suitable to supply ink from the
inkpack 21 to the sub~tank, the elasticpressure receptionplate
31 ispressedby theurgingunit 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

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

11
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In t%e above enbodi nents, regardless of the anmpunt. oz remaining ink in fhe

i nk pack, the ink pack is pressurized at a constant pressure . However, the
pressing force may be changed according to the ink renaining anount. 25
Nanely, in an enbodi nent of an ink cartridge shown in Fig. 16 03- 7-11;

3: 39PM NGB PATENT DEPT DREW & NAPI ER ; 81355613956 # 22/ 50 10, a pressure
adjusting unit is so constituted as to change the above pressing force. Tn
t his enbodi ment, volune of ink pack, that is, the anmount 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 displacenent of the

det ecti qn g&@fsgaég-zé\'eﬁﬁdmé o@t &t ok elEy FBNRNeARAEES t62 dtnodiHah. ed on
e o

t he backsi the elastic pressure reception plate 31, and a second

per ”a“ert%rﬁ?%gxre habRebfedbl 8GHSEL af6 FroRAdhaUpeBdsetitbe Set agilian 7.0

pl ate 60 Ing -to this ‘enbodinent, i.n case '"that the ink remaining

anmount. %QO%F?cftﬁggHas fe b gledle M8l Ak 1 D8 BFE8SE s BP b RS RASES . the
on plate | S

detecti I spl aced,” the s.e~con~d . pernanent 'magnhet 62

attached 1o MUs dgbgeli e Al dQel®ipe 2BPLRAENES AN IMANRIGHT of the

el astic préssure reception plate 31 as shown by reference nuneral 62' in

Fi 9. ;204 clgﬁlég?ydut Eﬁpéﬂeskgﬂ~i~nfeg{ ggggegpg%stﬁ L-aR rtﬁﬁklﬁefﬂbéf?tﬁé-m

magneét s he pernmanent  nagn I noves towar e elastic

re re-receptign, pl ate n i f .Qf,. the: :
gl agfiucpr essu éll- e%:gﬁﬁit%ﬁ%&nprg‘%@%f%ﬁ%%hﬂ%f@%?ﬁ%&‘ é%ell?lg e:L sees, Y]
t hat i f t i s . dl e
o T i he SaraciRs: AREARoRTe A R £l B30G GHUCRCEREPER. Lil(e Hipd Boardl ess
current,, .so_t at.d%&ﬁ@

i nk supﬁlllycéﬁ Gt’)empr evee(rgf{ géag"r'l%dﬂlh}l%rcglnrgslt Ege%fp%%ﬁkﬁglg%eggb%%égﬁ%??gdoio a
NPl ER CRideaeresb s S bnbt e e ndite et S R S essi ng. -
addili o™ BotheTRaSR PR P ar e o kP IBa T PPLE D & TR ARRCR TR spring
mechani B G407 of G & L SREEL B 8o VAR The BRI 12 ana
11B to ]2% rizd alZS%rslP}logvy °98£€HQ9?i€RQt iﬁ)]f< inlet pipe 41 includes a
communicating: hole 4la at its side portiom.
Hereby, in a state where the ink cartridge isnot 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 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
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t he sub-tank used as an m?errredl ate unit in .case that,.Ink.in the |nk#

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
porti:on. 73" for formng an ink. storing chanber 73 . The ink storing
chanber 73 is sa stru~c.t~ured that the recess portion 7~3' ~.is seal ed by
15 a" film74 ~wh~..ch , can elastically deform ~according.,.to. pressure
change due to ink consunption in the recording head. Further, the film"'74,

~, i der_t ffigi Ly t .1 di ' 7.9, ~t

oper at o 1T GRSG P0d THPEP. 5 B25KS07 o8 v bh SO Pt SRt A 75 made
f plate in_th t 20 25 th | asti.cal |y def bl
Feal on | ERRIETRT SPPEG bEmEEeor EFE AT 4 ST B Ao ouer a1 gi i t y
i s hei ght d. | that  t ilm74 is f d_by inj ti di

the gl GERGSIPRATE. bRGAHOHAGL: FaP P BTG FrS ST, PRRSFREY The |~
backi ng material 75~can be constituted int~gral ~y vvittg the film74, On the

surface dfh& BilgSbaSePHRITD TARSEE 1ORPLEEEs! SEISEhO¥g+RCHRRS Y Of -

3:39?M NGB PATENT DEPT DREW & NAPI ER ; B1355613956 # 24/ 50 73'_is, forned, a
groové 7EeTRRRRIMNIERIHEHRSY e O bhRF fkRRD B Siakdy SURR) &kl ed by a
film i.e., the film74 formng the_jnk storing chanber in this enbodi nment
thereby to for AuEkhesk asseharyi iy Pbsfge 1P6C2ACcbRRbintR RRFHFH@E 76a of
the 5 ink discharging passage 74 with the ink storing chanber 73 is | ocated
at the t gD vhoshsrkesenanatdos f TR BrarBEF 1 F3PREEAPLRE SAAFARERE i s 'set .
Further, on a rear surface of the base body 70, as shown ~.n Fig. 1'2B, a
groove 7Zt thesonyeEPaniidam?aew thesabytt TTPHRFERT ¢ SCERMIRPRLES a val ve
housi ng chanber 80 with the ink inlet 71 is formed, and it is sealed by a,.
film 78 tHer ebfy e f ePPREHEUS nREPRF| &%y, PREsRFESPRI IREFeSEREE RYndfal 80 i 9
a val ve housing chanber, in which a recessportion80' is forrnedso as tonmake
ador 30ve-ararAtiosiadt PeNer ~sourcas byhPreasing Hre SPGLatgcehaRBe?® #¥ and a -
parti~tzon'wal.'1 .81 : In .the recess portion. 80" , a valve nenber 83

whi ch i s ausirdivieymgrassad, . thevedas tife AF&SSEcoRefaPFLoBIP Yt ar il ng means
8.2,~ a coil spring in this enbodinent is housed. In the center portion

of ~t he vaﬁc\}’@dngﬁﬁlérf%fieda@ry 8pEr B ¢ BY SSYTdF SRR th GFasBedi3frfFda 20
comuni cating haole 8la forned in the partition wal s provided, and its

) p , | 81
| eadi ng end 84&igsnes apdt® sbehtanathan APASLIGH hrfhrdpEGide if@feral 85

represents a lid nmenber for seal, . .
. of the invention. In this embodiment, -an outer case 20 storing..

16 an ink pack.21 therein; a.lid member . 20b.in.this embodiment has -
an elastically deformable region 28, at a partial region, which
+ isdeformable so as toberisenbypressurizedair. . Indits region
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 28 at a region opposed to the-
through-hole 29. An urging unit; the valve member 50 in this

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

13
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and reference nuneral % is a ring-shaped e7.astic seal nenber which is

arranged around the communi cating hole 8la and with 2G which the val ve
menber conmes into contact. 19 03- 7-11; 3:39PPd; NGB PATENT DEPT DREW &
NAPI ER ; 81355613356 # 25/ 50 Tn this enbodi nent, when the recording head is
seal ed by a capping neans to apply absorption force to the recordi ng head,
negati ~re pressure acts on the ink storing chanber 73, and the film?74 is
di spl aced on the val ve housi ng chanber 80 side (to 5 the left in the
figure) as shown in Fig. 11B. Hereby; the operation rod 84 separates from

t he communi cati ng hol e 8la against the urging force o~ the urging neans 82,
and the §hopiBge pRESRGA VB H IO STHH AT Pead sttd &dige LRko canthic@ge enters
a comuni cating state, so that ink in the ink cartridge flows 10 through

the val vgi BRusidghehanbenotq, 24 he seersunRbs alsner toleev8ioe sihdheoi - Nk
storing chanmber 73 into the recording head. Tn this process, air bubbles in

the flow,pg famafg%aahéei%@wdiaﬂfpaﬁ@soap%zs,tﬁa BHe GFFREMend i ofRME ~~1 0

.the top. portion by. buoyancy and are sucked out by the recording head

th h. ~ i cati RYovk lggat t i St g ti
roug O%éﬁatlén E—QB’S’;&}' fg&;ﬁgogggéfﬁdé.@i‘ tHA! ﬁ:ﬁn?&}}flﬁbftlwpsggﬁ I on

t hereby t e di schar When i ng 1n the recording

pfad 4S HUS.EQDD! e_ir;@gi , e%nﬁgd?rln{eﬂ]tg%ﬁ% &@%rﬂihgg ?ﬁg%ﬂ%ﬂlﬂié obelaken of f.

om "~ the recording 4 1s presse ough the, .operation rod

B9 by 20 L—Q%ogr 'égawgheﬁge@%,d%%@gﬁg%ge%%moémtc%ﬁkt&taﬁtggl ve

nmenber 8§aseal ~the conmuni cating When printing is executed under
;gle i Eéa*g%ﬁi%g?*3’%“%?%’3%"9?%5%’?2?%‘;%%%93’?%%%&%%?a?"e'”t:h'e“cf)%‘?uh?iéﬁte i
03- 7-11; 3: 39@%@&% P)i{ Bgig%ﬁ iﬁ%t‘g&%%g@%ﬁ%géﬁ%@g 50 ink

i spl acel BAERES PAIVA Todsi A SR & s hR P frat i 2bd 3R P (i
a2, 158 Bparars el B Ik PR OB R SRR R € R R e B T 70
communi A RS T @508 Bbahhfia Lo 0 MR o e PO R o B e

cartri dg%éafalrﬁzhv%iio'?{[ QalDed %r%te%féiﬁﬂsnt%g%{%gfajén%ﬁg ng&é BEe¥akygnhousing

chanber pressure 1n the 1n cha
rod 51. : -

In this embodiment, in case that pressure in a space 25°
156- . of. the outer case 20.1s below a reqular 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 hy the valve
member. 40,
Therefore, pressurized air from air pumps 138, 13C, 13M,
20 and 13Y flows directly in the space 25 of the ocuter case 20 from
a pressurized air inlet 23. When the pressure in the space 25
increases, the lid member 20b of the outer case 20 receives the
alr 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
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10 ~~increases, and the film 74 noves outward: en the pressure in the |nﬁ

storing chanber 73 thus becones the regular negative' . pressure, the valve
menber 83 seals the conmunicating hole.8la thereby to stop ink supply to
the ink stor~:ng chanber 73. . . Sequentially, every tinme the pressure iri
the. ink storing i5 , chanber 73 |owers. below .the predetermned., val ue
due' to ink . consunption in the recording head, the above steps are
repeated, and ink is supplied to the recording head while.ink is .kept at

t he constant negative pressure. -Since the valve opening pressure of the
val ve nenber is 20 set by the urging unit 82 conposed of the spring,

iﬁg?:rgl/éﬁ%ﬁt%i} Poa e B M SR LRSS 20 %’@ﬁ%”?ﬁ?f&? B head
. . ( f 9 e

Aop | caBPP ?%%gfm%%%%%ﬁ%i ° ?’% d' R U o LT h

: B1355613956 ~ 27/ 50 i i I i ,

set ti ng2FdNGe° ?e¥53555§§§§%5%%?a%$$§é%8ﬁ?ﬁﬁﬁgﬂﬁﬁkéghéﬁsgggﬁﬁﬁh:32|ué ?or

each ink cartrid ereby ink can be supplied~to.the rec [ head in an
opt i nun'état &3 Pé%ghﬁm%gg%%/’ £ 45 % as?ﬁ%@é’ gggk‘efih%‘?é\k g?%ﬁﬁg’ ‘passage
fromthe ink cartridge, to er rdi ng _head,, and. r egar ss. of difference
in hei ghhepEPTERl PRk flb‘gﬁ torfie %3‘ sva getﬂ%?b%zfi?éi%da%aa\%eﬁg%rog

hi ghqual i t y~canbeperforned. 22 03-,7-11; 3:39PM NGB PATENT DEPT DREW &
N ER 0o SEASBEaol DB S ARTORS TIATHED 1500 FOE ACTORFOFFdge
conprising: an ink pack which discharges.ink from.an_ ink outlet . upon ,
receptiGﬁréughﬁhéﬁﬂFQPQRfﬁéie%ge§§GFg?th%¥ﬂﬁﬁ s%n%ﬁﬁﬁﬁmﬁ8§&§s said ink
pack therein, exposing said ink outlet sp that, the ink pack i ressurized
by sai dPaFE pRessti® 2 BAFL| HEIhFeBRTESPRESERT i &dd 14 sFEFré)l%%‘i?::ﬁrr‘?g’é't able to
an air source for pressurizing sai d ig&ﬁ&giﬁ; and aﬁ$ress re adjusting unit
whi ch i SUkofsem the Shrauehthelesse 54 SRS TS PR BT §USGer case to
an outside so that pressure in a space of said outer case is kept at a

pr ed@t ecAsBedOvAPGESRESSS-The ink cartridge according to Claim1., wherein
said pressure_adjusting unit conprjses an urging.unit for adjusting said
predeterninedEﬁaﬁﬁé%Oﬁnd§95§FiEprbgsﬁP ezrggéﬁtéﬁoﬁeﬁngg g& %#Fch one
surface is pressed by said urging unit, and of which anqther surface is

di spl ac@@<Epeser 8ce PSS B Fr ﬁ%et%Fe§§ﬁfg ?g’tﬁ e%6§@§a5ﬁ°§afﬁ%0& er case;
and air communi cati ng hol e fonntn% me QJ whi cf %pnnuPicate mﬁ%% t he

at nosphéedagagessIEed| g |prtition wa 3, and the valve member '

_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
another portion, thevalve 50 canbe arrangedin anotherposition.

25 Further, though the outer case 20 is so constituted so that it

15
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said elastic pressure reception plate. 3. The ink cartri oige according to

Claim2, wherein said 23 03- 7-1i; 3:39PP~1; NG3 PATENT DEPT DREW &

N, APl ER ; 81355613956 # 29/ 50 pressurized air inlet is arranged in a
position opposed to said elastic nmenbex, and conmuni cated with the space of
said outer case through a fl ow ng passage resistance formng portion. 4.
The ink cartridge according to Claiml,;wherein, said predeterm ned val ue
is individually set according to ink capacity of ~the ink cartridge or size
thereof. 5 . The ink cartridge according to Claim1l, whetein said urging
unit is provided with a unit which changes an urging force thereof

according to, 'the ink remainin nmount of . sai,d~i nk K : | hk

cartri dg%rhc?t?gtrocfimhﬁlitagtélcgill 1?a§f|%rler|l T ?h%rees%s H?ﬁag& gitggn%néﬂ&]m t

conpri ses deforma.tian . regignwhich_ is forned at . apantial yregion of said
ou{rgr ca?srb%gﬁdoil’g‘ejél%%?? & gi}gdfe]%? Mcgo‘“b;%ssile%f%?r %%ggu?%é nd a val ve
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the above pressing force. In this embodiment, volume of ink
pack, that is, the amount 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 displacement of
the detection plate 60.
Namely, a first permanent magnet €61 is attached on 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 the magnet 61 of the elastic pressure reception plate
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 suppliedataconstantinkcurrent,
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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O Figs. (12 d)%.)lg)%c)a)IZA and 12B show one embodiment of

the sub-tank used as an intermediate 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 from which ik 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 £ilm 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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ink discharging passage 76. A communicating hole 76a of the
5 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 -
10 communicates a valve housing chamber 80 with the ink inlet 71
is formed, and it is sealed by a f£ilm 78 thereby to form the
ink inflow.passage 77.
Reference numeral 80 is a valve housing chamber, in which
arecessportion80’ isformedsoas tomakeadorsiventral réelation. -
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 partition wall 81 by an urging means 82, a coil spring
in this embodiment is housed. In the centerportionof'the valve
member 83, an operation rod 84 which passes through .a
20 communicatinghole 8la formedinthepartitionwall 81l 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

25 which the valve member comes into contact.
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film 74 is displaced on the valve housing chamber 80 side (to

5 +the left in the figure) as shown in Fig. 11B. Hereby; the
operation rod 84 separates from the communicating hole 8la

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, sothat the valvemember
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

95 8la is sealed by the valve member 83 in the present state, the
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10%& () - I" 10s/§t (ﬁressx:glpe J)the urging unit 82, the operatlon rod 84
5 :lispressedby the displacement of the film 74 against the urging
+ 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 pressuré
in the ink storing chamber 73 thus becomes the regular 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 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.

26 Industrial Applicability
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head, and regardless of difference in height between the ink

cartridges, so thatprintinghavinghighqualitycanbe performed.

[l
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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 ocutlet so that the ink pack is pressurized by said air

pressure, and includes a pressurized air inlet-connectable to

]

an alr 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 ocutside 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 compris‘es an urging unit for adjusting
said predetermined value; an elastic pressure reception plate
of which one surface is pressed by saidurging 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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4. The ink cartridge according to Claim 1, :wherein, said
predeterminedvalue is individually setaccording toinkcapacity

of ‘the ink cartridge or size thereof.

5. The inkcartridge according toClaiml, whéreinsaidurging
unit is providedwith 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 case and is elastically.
deformable by said air pressure; and a valve member which cpens

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 is 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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