;e3e(\d6T(nt O | NK CARTRI DE AND METHOD OF 1 NK | NJECTI ON THEREI NTO
BACKGROUND O THE I NVENTION This invention relates to an ink cartridge for
supplying ink to a head of a record appar thod of ink injection
thereinto. 5 An inﬁwmmmmmmappar at us B%Jﬁ m]mluml rises a record head
nounted on a carri g in .the wdth direction of record paper,
and paper Feed neans fagsfimoring the record pa gp relatively in a direction
orthogonal to the nove direction of the record head 10 Such an ink jet
record apparatus prints on record paper by ejecting ink droplets froma
record head based on Print data. A record head capable of ejecting black

i nk, yel | ow TNk, CBEER Pak, AR MEEEPt @QF | HHE  FHHEEERD I TeHERESI N unt ed on a
carriage and in addition to text  print in black ink, full-color print 15 is
made possi bl e by changing the ink ejection percentage. Thus, ink cartridges
for supplying black ink yellowink, cyan ink, and nagenta ink to the record
head are placed in the main unit of the apparatus. 1n the ordinary ink jet

record appar at us, the"%iéﬁ%éé@ﬂQQﬁrgﬂnfgﬁn&HH@dﬁrﬂ bl ack ink, yellow
i nk, cyan ink, and ma riage and are noored
toget her wi tfhi&‘el&@éﬁtf‘&z? réTatd® FECAN 18U BRRY §lyS ,bub%@y@ﬂ@“ age

has been noved - at high speed. for the purpose of increasingthe
record speewdb al ﬂe&&l_c‘chf A FEeEOrd ANPATAlULS anhl £ 3t bacidlatingRcQGewr s in
internal ink as an ink supply tube is extended and bent with accel eration
and deceheratmniom. of the carriage, nmaki ng unstabl e

5 An ink jet record apparatus generally comprises a record
head mounted on a carriage and moving in .the width direction
of record paper, and paper feed means for moving the record paper
relatively in a direction orthogonal to the move direction of
the record head.

10 Such an ink jet record apparatus prints on record paper
by ejecting ink droplets from a record head based on print data.
A record head capable of ejecting black ink, yellow ink,
cyan ink, and magenta ink, for example, is mounted on a carriage
and in addition to text print in black ink, full-color print
15 is made possible by changing the ink ejection percentage.
Thus, ink cartridges for supplying black ink, yellow ink,
cyan ink, and magenta ink to the record head are placed in the
main unit of the apparatus.
In the ordinary ink jet record apparatus, the ink cartridges
20 for supplying black ink, yellow ink, cyan ink, and magenta ink
are mounted on a carriage and are moved together with the carriage.

In the recent record apparatus, the carriage has been moved



5 ejecting of ink droplets fromthe record head. Thus, such an ink
cartridge i5 proposed, that conprises a |ower ink storage chanmber (ink tank
chanber) opened to the atnosphere side, an upper ink storage.chanber (ink
end chanber) for head connection, connected via an ink fl ow passage to the
10 lower ink storage chanber., and a differential pressure regulating valve
pl aced at mi dpoint in a passage connecting the upper ink storage chanber
and a head supply port. According to the ink cartridge, a negative pressure
is generated on the head side by negative pressure generation nans 15 and
the differential pressure regulating valve is opened accordingly for
suppl yi A§ PEh SPERE £e&otaShBREPOSE PhalnERB2aHNE  Ele eFeer®d PP e ok-
produced by &ressure fluctuati on nenti oned above iis | essepned and i nk can be

supplied to theSMERoPd T RERTaPPPREASHET MBRCHALER hEAG'W R ePREEHT20 By the
way, to,[.nj Ink into such.an ink cartridge, the tip of .an ipk jnjection
i syfosij ho%glg%zrabdgnzg)beﬁ ﬁadl R F‘l‘lgpirﬁd ‘.lli)?g’t%é?x&ﬁ“?:ﬁ%sﬁpfjgle‘aﬁgfwih i ni<
cartri el ; i oM S an i e us, in:
The begrastre or oY shieCOrPHRLER R fuld BriBts) M- ERE R TS

pozistioa-%ét(aggeaifnghka_agobmetQOEEGH\ Phel PE-bPE k&4, chanber is large, and

al so, ter ink is injected (alter the ink Itquid |level rises) ,
there is a hehghbt duthemangakbetweendybeisnkropd£ad,) othPOIni syl the ink
[iquid level. Thus, when ink is injected, alr' is easily mxed into the 5
i nk andat heweri sn& ptobkgm chabbbbl ésnbctamk i clgambvet heoperked ank tHwanber. |1t
i.s therefore an object of the invention to provide an ink cartridge and a
met hod B8FMPARREKEeELd®N ahabPiedt dnkoftomadnghambsasdibkeend chaste i r
m xing into,ink at the ink injection 10 tine and therefore present bubbles

fr0n1OCEﬁFrPﬁ§diﬁoﬁﬁeFH&OFanE nnected via an ink flow passage to the

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

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

15 and the differential pressure regulating valve is.opened
accordingly for supplying ink to the record head, so that the
adverse effect on ink produced by pressure fluctuation mentioned
above is lessened and ink can be supplied to the record head
at the optimum water head difference.

20 By the way, to inject ink into such an ink cartridge, the
tip of an ink injecth is positioned at an opening that is made
in the outer surface of the ink cartridge (case) and that
communicates with an ink tank chamber. Thus, in the beginning
of injecting ink, the distance between the ink injection position

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



chanmber. SUMVARY OF THE | NVENTI ON To the end, according to the invention;
there is provided an ink cartridge being detachably connected to a head of
a record 15 apparatus and conprising a case having an ink tank chanber
opened to the atnosphere. in a state in which the head and the cartridge
are connected and an opening through which ink can be injected into the ink
tank chanber. The ink cartridge further conprises an internedi ate wal |
partitioning the ink tank chanber into 'two 20 space parts placed side by
side in an ink injection direction The internmediate wall is disposed in

the ink tank chanber and is forned with a through part %hrough whi ch ink
can be PAf8ectBELCE HRE thdNigetes (rFEGE F§9fﬁﬂ%léﬁﬁfﬁgu?gﬁl S )nj ecti on

b duct ed t t han t.h t he 25
T urcERREY LT SRR BRI ARG B
|nject|§gd||ghe EE% %EQQCEEQQEmeen the .ink injection position and the

bott om the’in is small and thus a air entraining is snal

and i nk bubblrggsar grk@S3nRr QQUEF{G}ec{:Edt hgiink.|Lawi gyl emelyrisg apd i
hi gher than the 5 intermediate wall., air entraini ng does not occur and i nk

bublsl es jakeasdpPErhEsS etk _aTE‘i‘bﬁleEneofl BubiS1 PO T e itnd PhevRet ik re dom
mxing into ink at the ink injection time, and bubbl'es fromoccurring in
t he i nkchambeehanber.. 10 Here, it is desirable that an atnospheric
comuni cation port for discharging air in the ink tank chanber. as ink is
injected i s pibvisetherefdres sanehgiett a the fovemtion pogprdwidefart he
opening. Since the ink cartridge is thus configured, ink is injected 15
into t héni‘nfka’c"%lﬁkd%%ﬁﬁfbﬁ perhed A% 1nk miedaiedhrreirtelar meddmer i ¢

commun ¢at LoRsRBIL" ¢o! ab3:1 8581 FARL &1 L0 nd 8 A AN AR LA L% O

10 time and therefore prevent bubbles from occurring in an ink tank

chamber.

SUMMARY OF THE INVENTION

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

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

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

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

into the ink tank chamber. The ink c¢artridge further comprises

an intermediate wall partitioning the ink tank chamber into two

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

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

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

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



axis of the opening. Since the ink cartridge is thus configured, to inject
ink 20 into the ink tank chanber with an ink injection machine (ink
injector), the injection part (tap) of the ink injector can be inserted
into the opening of the case and positioned at the through part. Further,
it is desirable that the through part is forned 25 so as to permt the tip
of the ink injector to be inserted and - 4 passed t hrough the through
part into the deeper space part. Since the ink cartridge is thus
configured, in the ink tank chanber, the tip of the ink injector can be

[ t into the. ' f th d further. i ti t the d .

5 Space AT OISR Bbl 37 P ELLT i Tk g (91 S s ARHESR (i 1t bt ough
t is;a. h i I i ti th h _hql

D hancif LS5O 00L £806 L LGH! B | S LOT P I Ay e Bl IERIRATSE, |

| nventi g, § L diyol A 1Rr QUL ettt OO LALEH L Ggted T dR Nk

cartri dge being detachably connectéd to a a record apparatus and

conpri spAgy@c6ase MaviRg ian hhkutanke shamiele oRgACHs 10l HID IS @nlen @
state in which the head and the cartridge axe connected, and an opening

t hr sughiabechedtkteanlle marestech iminy deesi Nt tadurchaghbiatk plbbard an
internediate wall having a through part, being disposed in the case, and
partitiong nguppeesskdt ank chanber into two space parts placed side by side
inan ink injection direction. In the ink injection nethod, ink as injected
t hrough the tTHrRIPHRy tih ASoPAEEPRE e dife PeleYend 3pacErpamisking drtee to the
opening, 20 According to,this nmethod) ink.injection can be conducted at a
deeper POSi1T ofP® h’aﬁhlgt?'l’éj%‘f){e’rﬁlhgud‘?eft r‘?é“lc(zi’é'g‘h:( ST (TRE™ PEFHFEYREF 1hhe
throughlpartgkin Lpe ﬂn tank chanber. Therefore, it is possible to obtain
an ink %a?t%ldg At hat ?W Vents air frommxing into ink at the ink

injgction ti d 25 L A i er.
1t1?s desirab éﬂgh5%5€%§q?%$§ﬁgﬁgg§?%&??“ag? F%ES%QES|§5%#?§5Fa€§|n Cross

secti orp®Ft @ptrmpi_:@hahﬁheg Birshaped ik EAR Thag®lerods 1HRrEs Hhykstdasirabl e
athat toinject ink the tip of the
is provided on the same side as the formation position of the
opening.
Since the ink cartridge is thus configured, ink is injected
15 into the ink tank chamber while air is discharged from the
atmospheric communication port.
It is desirable that the through part is disposed on the
axis of the opening.
Since the ink cartridge is thus configured, to inject ink
20 into the ink tank chamber with an ink injection machine (ink
injector), the injection part (tip) of the ink injector can be
inserted into the opening of the case and positioned at the through
part.
Further, it is desirable Lthat the through part is formed

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



5ink injector is inserted into the through part and is positioned at the
deeper space part or both the space parts. According to this nmethod, when
ink is injected, in the ink tank chanber, the "tip of the ink injector can
be inserted into the opening of the case anal further positioned at the
deep space 10 part for reliably injecting ink. It is desirable that ink is
injected while air in the ink tank chanber is discharged. According to this
nmet hod, ink can be snoothly injected into the ink tank chanber. 15 The
present disclosure relates to the subject nmatter contained in Japanese
patent application No. 2001-148296 (filed on May 17, 2001) and 200a- ?62037
(filed BAZASGUSHIIRT Ghe, LiPerhaParéxpRESsTFYC| dRPPoreRaRE RHEG n by

reference in their eptireties. 20 BRI EF DESCRI PTI ON OF THE W NGS In the
acconpanyi ng aﬁaﬁﬁnﬁg‘eFF@x EaFgréﬂgEbeo%‘as p%?’%é)‘&iﬁ% \H%\%Rht%o Jé‘%w t he
whol e of _the ink. cartrjdge, accordi ng t0.an enbodinent of the invention;
PGS 2CeR) SRA™SCh) CAF e HBrhettd Ve iins S LaPshot PheimasSidd e of
the ink.gart.r.i. Lhg.ta t i - - | i nventi on FlI G
31 o pocsneetine Torienears SR AP ETRb ot ondt 2t 1R EHH 2T 1l dge
accer di Bggat-@ bhetenediraBRbLol, theckRYRRt iR, as viewed fromupward i1l a

slanting direction; 5 FIG 4 is a perspective view show ng the internal
structure of theiknlies@ribldgehatcondi tigrdwyh hes rehicdiarahicoafght Be lienvent i on
circular in cross section or a through hole U~shaped shaped in
cross section.
On the other hand, according to the invention, there is

10 provided a method of injecting ink into an ink cartridge being
detachablyconnectedtoaheadofarecordapparatus andcomprising:
a case having an ink tank chamber opened to atmosphere in a state
in which the head and the cartridge are connected, and an opening
through which ink can be injected into the ink tank chamber;

15 and an intermediate wall having a through part, being disposed
in the case, and partitioning the ink tank chamber into two space
parts placed side by side in an ink injection direction. In
the ink injection method, ink is injected through the through
part into deeper one of the space parts relative to the opening.

20 According to this method, ink injection can be conducted
at a deeper position than the opening of the case (in the vicinity
of the through part) in the ink tank chamber.

Therefore, it is possible to obtain an ink cartridge that

prevents air from mixing into ink at the ink injection time and

25 bubbles from occurring in the ink tank chamber.



as viewed fromdowward in a slanting direction; FIG Sis a front viewto
show the internal structure of the ink cartridge according to the

enbodi nent of the invention: 10 FIG 6 is a rear view to show the internal
structure of the ink cartridge according to the enbodi nent of the
invention; FIG 7 is an enlarged sectional viewto show a negative pressure
generation system storage chanber of the ink cartridge according to the
enbodi ment of the invention: 15 FIG a is an enlarged sectional viewto
show a val ve storage chanber of the ink cartridge according to the

enbodi mrent of the invention FIG 9 is a front view to show the connection
state of the litnk scgesdirgdd sadbotdithg torohnehendoti hene bthrowehimvinti on 20
to a cartridge halder; FIGS. 10 (a) and 10 (b) are views to describe an ink
i nj ecti Gﬁrﬂ‘-‘g\ﬁrpdélséﬁéséf 5e6& LioRk Cgapt Chggedhcket 8i Hyskaredele i sent of
the inventign, in which FIG 10(a) is a sectional view to schematically
show ' t RESCErnal structure of the ink cartridge, 75 and FIG 10(b) is a

bottomview tg show., an_ink inj.ectign haole;. . and Fig ll [s a schematic
drawing to deggfﬁbelé Het Aol o bT%QSFHigt fﬁﬂefﬁténghetﬁﬁk'é%r?rfﬂﬁ%

PREFERRED EVBLD FERT RT S Fi 0 it o R aad bRy s, aF iy F T Hbre are
shown pef eneed cepaedisparts pak LaB i BltAaEhE] dggcanshafsink i nj ection method
thereinto incorporating the invention. 10 '1'o begin with, the ink
cartridge W pkecheddngctssedi siidthod, when ink is injected, in the ink
tank chamber, the tip of the ink injector can be inserted into
the opening of the case and further positioned at the deep space
10 part for reliably injecting ink.
It is desirable that ink is injected while air in the ink
tank chamber is discharged.
According to this method, ink can be smoothly injected into
the ink tank chamber.
15 Thepresentdisclosurerelatestothe subjectnmatter contained
in Japanese patent application No. 2001-1482396 (filed on May

17, 2001) and 2001-262037 (filed on August 30, 2001, which are

expressly incorporated herein by reference in their entireties.

20 BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings:

FIG. 1 is an exploded perspective view to show the whole
of the ink cartridge according to an embodiment of the invention:

FIGS. 2 (a) and 2 (b) are perspective views to show the

25 appearance of the ink cartridge according to the embodiment of



reference to FIGS. 1 to 10. FIG 1 is an expl oded perspective view to show
the whole of the ink cartridge according to the enbodi nent of the invention
FIGS. 2 (a) and 2 (b) axe perspective views to show t he appearance of the
ink cartridge according to 15 the enbodi rent of the invention. FIGS . 3 and
4 are perspective views show ng the internal structure of the ink cartridge
according to the enbodi nent of the invention as viewed from upward and
downward in a slanting direction. FIGS. 5 and 6 are a front view and a rear
view to show the internal structure of the ink 20 cartridge according to

t he enbodi nent of the invention. FIGS. 7 and 8 are enlarged sectional views
t o shovihe rigyeentiolpr essure generation system storage chanber and a val ve

storage chanmber of the ink cartridge ag&grdqu Eo the e odinen% of the
invention. FIIE® Bs 2arPortPselve J1EHANIHS T SRR 1O SFEUGFYERe i nk 25

tridge di ta th nbodi, t the i t X
cartri dob o bk o el ds pEFORHRT o by RADNERY P8 ik ErradtaRn o
injection fl t he, | nk i ; Qr: A to th nbodi t of _
the’ | v rased PERaR Rt T SREVUPRIARERAED0 L0, 115 STooc TNt O
schemati cal | yoghow i@g Vé@fﬁs 198 KW wing BBel e &Rl bkirdgeurand FIG

10 (b) is a bottomvi to show an ink injection hole . An ink cartridge 1

shown g Eh@SinR @)t mnh?abbdrhdfga < ORE aimRsdimithobadye (howrticase) 2

al nost rectangular in a plane view, and opened to one side, and a |lid body

(upper zase)ewed ofrdf) daatwaney tire opdrintg ngf dilvectdrnai ner mai n body 2. The
interior. of the ink cartridge 1 is generally constructed to have an ink

fl ow passage Bt énisnaé dmondi viewobe pshwwaddis isttenneBoshryesurebed | ater).
Formed in the | ower portion of the container main body 2 15 are, an ink

suppl y Bt tink cpatrdégdaepaceorftre diP (toeafmPARIEeRPISL 1ESdynYoRb+OR recor d
head 112 (both h in FIG 9) , d fir i hol 85
B L2 (beup e show 10 e, O g oL 3k onen o open, gel)
side adjacen tc%rttg?ﬁd' @.kagwp InpYd the gﬂg Li¥eSHRPE XnROE hydnt SoffRde to
communi &t & "0 SHETH TaTCi Ak end Chanber (i frerential pressure regul ating

val ve storaggighambary MHesaidiedd aletioand thewl tbsthepeai nggBbive nmade to
communicate with a first ink storage chanber (ink tank chanber) 11. A

subst angi € diyr € Yanrdrataian sgakenesthera@)@hantberod £ rilshénk 28reridgei s
placed in the ink supply port 4, as shown in FIG 1. _ g _ A through hole
200a axaaddndioperied the mrkodingtde aferther ipvenkaocdéal nenber 200. A spring

bracket (valve body) 201 for opening, and_ closing the thrqugh hole 200a as
t he5i nk supplBAGreldi®arer 2 T§RESEE laﬁalr"e‘rﬁ%Eg q@“ﬁ?s"ﬁﬁs‘%dsg?lr?ﬁ% i nk

: suppl t 4, d.further_a. helcal ' i.ng 202 f i
he. Spr ROl 01 PEo ther CAAF ABe T0b ) Sl ARe e S£c8h8 bpent ng

86 is nt@eﬁ . communi cate with the first ink storage chanmber 11 through an
at nospheri ¢ communi cati on port

FIG. 9 is a front view to show the connection state of

the ink cartridge according to the embodiment of the invention
20 to a cartridge holder:

FIGS. 10 (a) and 10 (b) are views to describe an ink injection
flow passage of the ink cartridge according to the embodiment
of the invention, in which FIG. 10(a) is a sectional view to
schematically show the internal structure of the ink cartridge,

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



86a, and conmunicate with the ink end chanber (second ink storage 10
chanber, 1.6, third ink storage chanber 1% etc., ) through an unk

i njection port 86b, as shown in FIGS. 10 (a) and 10 (b) . Retention nenbers
5 and 6 that can be attached to and detached froma cartridge hol der are
provided integrally on the upper sides of 'the container main body 2. A
circuit board (1C board) 15 7 is disposed bel ow one retention nenber 5 as
shown in FIG 2 (a), and a valve storage chanber 8 is di sposed bel ow t he

ot her retention nmenber 6 as shown in FIGS. 2 (a) and 2 (b). The circuit
board 7 has a storage device retaining informati on data concerning ink, for
exanmpl e 2%l or type, pigment/dye based 20 ink type, ink remaining amount,
seri al nunber,.. expiration date, .applied nodel , and.the |i o that the
data can be writt g% *¥he i/cgﬁ/meatsltcgr%&g *8a e?leﬁcﬂjak%eaahxﬁeﬁggnﬁ% hce
opened t;Q -+ car tsnd [ s i ON..S] (g .de). as.sho yeP 8, and
an i dentl:'?l itLJ(g%tl?gin 15}1%%2%}%(_ ‘Vgﬂ %n(gdra&/g?%‘é g%%%%ﬁ]gﬁ 'f%d@% %bé()cgﬁg%/m%l n FI G
9) on the reeorichvaRRaat.us matching with the _ 10 _ ink cartridge 1
advance and rc:tr_eat in Lhe Internal space. 11n operation arm 66 of an
idergification block a7, which is rotated as the val ve operation .rod 70
advances and retreats, is hou:~cd in the upper part o.f. the inte:rnad_
space. 11n id, enti fOESTRIAT IOVNVE: FHES PBEFERRED EMBEDIMENTet er m ni ng whet her-
or not the ink cartridge matches witiu a given record apparatus is rorneu
in the | ower Rsfier raginct newitn &hsadcepereany e drawingsi ddigumacenvieowmpart 6B
is placed at a position for making poss~.ble a determnatjon by the valve
oper at | BFSIGFTRT EPREIBERLESLPE AR T oM pi B TiBIo P4 &Br tRk g edbiom| der 71
(shown in.t'1.G, . 9) hefore the ink, supp needle 72 (shown in FIG 9) on the
ecord BBEheR retke REe SrsCERRRGA LR, BRI TRVPRELPRK suppl y por t -1 (before
an 13 mospher i, pRGAAVave deael khgdLatetabs APENHl g divalgh gl e 60 as
an at nospheric comrmmuni cata. on hol e opene and cl osed by the openi ng anal
cl osi ng regeirahicen ter ragsat Msehesi C FIRaN 1VakVEen 660tpl 48R4 Fdh e tGiadrber

wal | 8a of the valve storage chanber 8 (atnospheric open chanber 501), as
shown i riEWGto8 shtle thpewabilenodr th66ihk phateidga adsonfiery ng e of the
t hrough hole 60, and the atnospheric open valve 601 is placed on the 20

ot her op#hprAdneniic HrheHavuentowgh h8FES6E. (PhendFefal ror RerspsBives an
operation part 66b for pressing a pressurization film(elastically

def or raBEEYFi £R) SBAY BB FRPPAERRGE RiojtdEt LRE FArBRIIPRREFIIHRYT P

di i [ b h_.af th I ' O_and is fixed h
Corith neenBrRBBATES. € hy U S LA ort 255 SUpBOft An DTSRRI e

views showing the internal structure of the inkcartridge according

to the embodiment of the invention as viewed from upward and
downward in a slanting direction. FIGS. 5 and 6 are a front
view and a rear view to show the internal structure of the ink
20 cartridge according to the embodiment of the invention. FIGS.
7 and 8 are enlarged sectional views to show a negative pressure
generation system storage chamber and a valve storage chamber
of the ink cartridge according to the embodiment of the invention.
FIG. 9 is a front view to show the connection state of the ink

25 cartridge according to the embodiment of the invention to a



- 11 ~l " he pressurization film®61l is attached to the chanber walll 8a so
as to.block the through hole 60, and the whole o,f. the pressurization fi
Im61, i.s f,o.rmed of an elastic seal nenber of ruk~be.t~ a t~ . The
internal spice fornedbetween the p.r. essuri Zatlori 5 film®61l, and th,e
openi ng peripheral margin of the through hole 60 i5 opened 'Lo a through
hol e 6~ communicating with the first ink storage chanber (ink tank chanber)
11 (both are shown in FIG 5) . The atnospher. a.c open valve 601 has a

val ve body 65 Lor opening 10 and closing t he through hole 60, and an

aoai nst ”e”begg%pﬁaéte A RN RSk R g SRR
menber 8 li%d 9hJRL:3bedl UAPEL <C0GPBE! tHE! Bng LOLPUORDOLEGAR A1 O Whi ch

a prolec ionN'69°T.s a.nsérted tor regulating t tic 62 in

move (gyiodinOdn, & mé o plheri Randi dwn?%ﬁ‘?&h%l@?”b%)@%d@eé%i‘&gaﬁt a

| oner end part onto tﬂe contai ner mai n body 2 through a projection 63. In

FIG 1, videnal 588 carnatad1gnshdanthbi ¢atkonal abelupulirono AN kPpPEIK f ace
part of the contaa.ner main body 2 corresponding 20 to the bl ock 87,

numey al c89 taddekesand FIlem I®tbseald bgtthmeriiawkts ghoiwyapdnk Unj édntrmrgh hol e
200a) , and nuneral 90 denotes a Lilmfor sealing the first opening 85 and
t he sectwdeopeni ng 86. Nuneral 91 denotes a vacuum pack fox w apping the
ink cartridge 1 already filled with ink. 25 Next, the ink flow passage
system and tRe 4Pk FREWIPEFSageshorn in EVeSenti hat ha"doht 8ndt2S mhi n body

2 |1 be di f ~ |

pa\émsage e§§‘§l HI%[’J"SFFS\%QPmPc&a{ﬁPP”gaggggg? ?OF&PHEC? ch%axég]u]j[afﬁ é&’nalpclarbog\(lzve by 5
the lid the f f h

L oar Piua . sBaPSgnda e [ iU, Sha' A0 AOHA UefRLNDOY £ 4K PUOD

83 1t t?%ar]"r’%r Efletg'ﬁeﬁ%adf‘%'hc”@:?ﬂtgf’?géérzmim%m an opheridddmdaAir

shield as shown in . The internal space is divided into

upper ang I!_B.\éeinnaééﬁtﬂtﬂdby R fArddridren lwalkbni@rexteadtaghste ghwlynidownwar d
toward the ink supply port side opposed to the record head 112 (shown ~.n
FIG . 9f).ow pssshpavs vist ekl B8 an3 iw £5ow PHTs AgenWEY s beed botht ¢es ¢rithachal

space provides the first ink storage chanber 11 opened to the atnosphere in
t he conA@&eXlon state to the record head 112. 15 Two internediate walls 300

d 301 different h t d in the first t
2Ranber 11, Braner drmittatebg PosBstheopl EREER IR AT ARAR B o
f 11.
Tha ot nare: Alertear dre far Y 40Ths “sab e Firtraebter ol B8 S e
f' rst ik ahQr é}geo?héf@ééoé& ROl i 51 Pl @eed Qrel BRoIAKiSUPDEY POS tarsi de of

the internmediate wall. 300. The |nterned|ate wall 301 partitions the first
i nk storaaggr@maaspehliﬂ; (Bpent wolspaee padts ddeowmddopdhinpd sfed(sitde by side

inthe ink injection direction (up and down). The internediate wall 301 is
rornmed are shown in FIGS. 4 and 5) placed side by side adjacent to the
ink supply port 4. The ink supply port 4 is made to communicate
20 with an ink end chamber (differential pressure regulating valve
storage chamber) described later, and the first opening 85 is
made to communicate with a first ink storage chamber (ink tank
chamber) 11.

A substantially cylindrical seal member 200 made of rubber,

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



25 with a through part 30l1a having the sane axis as the axis of - 13

| :he lirs |: opening 85. Tree through part 30la is forned as an openi ng
(notch) for allowing the nozzle ta.p of an ink injection machine (inl
injector) described | ~iLer Lo be inserted thereinto and positioned at the
deep space part Ila of both the: space par |.5 5 1la and 11b. The through
part is not limted to the: through hole si~apeci like a letter Uin cross
section shown in the figure, and may be a through hole circular in cross
section. On the other hand, the upper area of 'the internal space 10 i.s
defined by a .f.rane 14 with the partita.on waJ J, 10 as a bottompart. The
i nt er nal® PRt e 2040 ardaldor epepgdpast meflp BhethAkcentethafber
connected to the record head 112, and the Lr_nt sige %f the i nk_end chanber
Co i vidRRISEAL B ATARE AR r yRPT pAP PEAGKSE (Yo BPoA R0l EP T ABFRNY

i cati t 15a.. Qne gof .15 the a i nt ich the |
oo it Sra i e feha GRS anBern R SRR nERERer 2ar o
i des. third.i 17 icati 1

P ommun Cart by O FE AR TG hod IR 3 pk R upp 8 BBSE2RE o

second JK rSt-0hages 201¢hamhesnh s shitg W@b@@f&f\&b%%@@ﬁgﬂﬁ has

communi cation ports 18Z and 18b at | ower and upper poSitions.

comunigaddian: fAow pasgages el infemdedr B0 Ry dikeeass part |.Bc (shown in
FIG 6) opened to '"the rear oL "the coritairier main body' 2 and extendi ng

in the up arthaeweodidr epenbng 8@ iamade tshicelwuhibatéouttdr thiel SL25t57) for
bl ocking and sealing 'the opening of the recess part 18c. - 1A A

par Li Liigvk wabrage dhamper thothooeeh atdatppephetommammiticad 19or Pariga and
19b communicating with the inside of the firs% i nk storaqe chanber 11 i.
provi détfarp@fdr COmBIRF ik tHEDCHRPIRCERR GRaFPGH HRRERRE - nkgs torpge
cojtlrtmic: ~~ti~nporlL ,19a is placeu.at.a posa.t.io ned_to,the | ower
arieél i ncq{]%g)% ﬁ'sei’ Eﬁ rgt of agsetogﬂaaqﬁ)ecrh ane rT??l cé:tgf)'t’;)i grh ?:%%g% an 1n}l2
Cutli; /.G At 5yﬁ ' I g¢ed1as a1poshti QRg ppepsH, to the upper
areain#%#%§%§%€ﬁiln Q??%ré%ﬁ%ﬁ%ﬁ%er 11§%Ch thzhzt e? hang?pthe third ink

storage chami@fenks drsmbabaBd sWdd) sa it EgR @Rt dtadH LSBT §SLASKENT val ve
storage chait~ber 1 d 33 (shown in FIG 6) for storing a differenti al

pr essurfraregulcn tyidesd e lmi2 v rerbbane idabyéhteboahlynokl Che upwexd a filter
chanmber 34 (shown in FIG 5) for sto,r.ing a filter 55 (nonwoven fabric
filter)sisiravefi fhE FORLZingr Mmakn &Hogdy ¢ -el BT HE pasert (86 hed¥d) 22 and
an annul ar partition wall 24. Thqegﬁntition wal L 25 is 15 forgﬁg v%th

t Fdugh’ HSl &8 SERSFH RS I GRfFe iThd SR OPaREBBet hrofghS R 113t BtC 552 i nto the

e e ST SRS 1 M hRIOEL. 5] Ligrl (11 ter
partitiQ HRlilor’ hMBENG 3 £ UHMA GR! FOBSPOR (4PaaRgt yees [ he partition
The circuitboard 7has a storage device retaining information
data concerning ink, for example, color type, pigment/dye based
20 ink type, ink remaining amount, serial number, expiration date,
applied model, and the like so that the data can be written.
The valve storage chamber 8 has an internal space opened
to the cartridge insertion side (lower side) as shown in FIG.

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

25 70 (shown in FIG. 9) on the record apparatus matching with the

_10_



20 wall 24 and the partition wall 10, and is Lornmed on a side wth a
partition wall 27 having a comruni cation port 27a between the partition
wal | 24 and the frame 14. A conmuni cation passage 28 comruni cating with the
conmmuni cation pert 27a and extended in the up and down direction is

provi ded between the partition 25 wall 27 and the frame 14, A through hole
29 communicating with - 15 the filter. chanber 34 thro~lgh the
comtl ni cat ~. on port 24a and an area 31 is placed in an upper part tit 'the
c: onm~uni cati on passage 28. The ~Lhrough hole 2~ is torched by a partition
wal | (annular 5 wall) 30 continuous to the partition wall 27. The area 31
i's Lor niatk martthe dupe tli taidvenwel ked22¢t24atabd B2 ainlt & gk tSpEicen wahl  30a
(shown in FIG 6). The area 31 is forned deep at one end part of the

cont ai merexediivthedy 96 (pbrm dAchbifilarEieR Ryt B7t hehidh degkokaked29! and
shal  ow at an opposite 10 end part rtion communi cating with Che filter
chanbera3-the Vﬂ%yedPPﬁéﬂéﬁPPaFOBréesgg%d?ﬁﬁﬁn%ﬁqrﬁf%ﬁ%a$é'sﬂdraaé Efanber 33

t th mb 2, di.ff t | at I
that catf Esg&?é%“éet?@ftﬁ (o, “EHET ad ol O Rt BT L bEOREn i

ﬁ]ggfﬂ Eﬂ:%é‘f? rsii%l fléﬂhgﬁﬁe%ﬁegoﬁgygﬁ r].q}kec%%fg&]éjmhg ﬁEQEd to

I'ca ression spring as an
outer pef hphae rﬂé Lfa %Jﬂt@i&nsarroqn@w ah tttt'ectopattpéze be the
contai ner maln y ultrasonic wel ding. The hellcal conpression spring

50 is SM{H)tht%(i‘n%tL @ﬁgcend e idbytarspatiog duradsebab2be®fist bea2ld

nmer c~brane val ~re 52 and at an opposite end part by a spring bracket 2 03
i, n theatdia dosfidrient ifalr peéiagrposedolata riptvern s tsicor &ye tbhawbéve33. The
position accuracy of the helical conpression spri g 50 to the nenbrane

val ve 5permatEon ripot t Hht (@leistan tidii aatd o@i PReceni/Bal ofr assarbridgal ati ng
valve to control the differential 25 pressure, and thefgéfn\e%x art of the
mehbr afo Mg n d lopshgydn Fi@- 9) befope tp"lea&%](':'l PP LY et § ¢ Rz ~essi on
spring 50 with ositi,on_shift S own_in uner al
52 dencted L6 1 Sl Bhre AePRFEGTEP T W 1 e Pt A Rabate T RD

MEnhY AMlth & 3hKes é%gl;pome fqﬂéﬁr&:éQntﬁ ULk Ji RagssLhigug and

capturing ust aced 1 n friter c ant bcr 34, as shown in F
1G 7. la{gherqpéargg&@{ the filter chanber 34 is sealed with the inner film
56 and the openi ng of the differential pressure regulating val ve storage
chanber 33 izstheabeH hwilleh60 be oubemospher 57 conemitatihe hlesspered. n t he
|nk supply port 4 |lower, s, the nenbrane valve 52 is separated rroma

' vaSve Bl clpard PBEheyapesing [r@dIF &P RENY ARET 26 OPhe T /) AERPSEBABEESSI ON

spring 50 (the through hole S2c is opened Thus assed _t hrough the
filter %Ip§§§€§ FREoLY YR Wh?o?@ﬂ&h 2533¢c an‘?ifqutﬁ/vg ﬁr"ﬁeo %’ﬂ’é ? k supply
port 15 4 t ﬁa the lJ:elrw RAISAYS gogé the Qgg@ﬁslgag ¢ 35g Wien the
i nk pr supp port |ses to"a predeterm ne
The operatlon arm 66 is placed on one opening side of the through
hole 60, and the atmospheric open valve 601 is placed on the
20 other opening side of the through hole 60. The operation arm
66 has an operation paxrt 66b for pressing a pressurization film
(elastically deformable film) 61, and is placed projecting in
an upward slanting direction into the path of the valve operation

rod 70 and is fixed to the container main body 2 through a rotation

25 supporting point 66a.
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val ue. the menbrane valve 52 sits on the val ve seat part 25b by the urging
force of the hela.cal conpression spring 50, shutting off the flow of ink.
Such operation is repeated, whereby ink 20 is supplied to the ink supply
port 4 while a constant negative pressure is maintained. [Air flow passage
systen] As shown in rlG 6, ~Lhe con'Lainer main body 2 is fornmed on the
rear with a neander groove 36 for raising flow passage 25 resistance, and a
wi de concave groove 37 (hatched portion) opened - 17 | .0 the
~ttnosphar~, and further' ~t .c'ecoss part 38 (spice part) having a, n

glog; (r:ﬁ;rrb%gr mf%g(SSh lo?l%‘] !r'}) wgi:_eg}gi 3 h%@‘“& ﬁfa”f‘rr}'tia frane
Sty r ?%ereby %%% WQ!CQP%BughehBlE gst?h?lo ngg ééﬁ@% e

and frxe ofrman a rrc venfi rough

hol'e 41 'r%q%%z'an%e £Ynt B4 | L: RBkheGVBE! aH%iAs@%ctgga{) P4 38 and

i's made t~ communi cate with an elongated area 43 defi-ned e partition
val | 42 p{shew) & Fl @hed)nfrddes dﬁ@@@ﬁgrméﬁbe&%@ﬁ%é@%@@!rﬂ-‘@tluz@e ar ea
93 1,U has a through hoJd.e 44 and i snmade to communi catewa.th

at nisphéiile éieanchahizeopeiingspemtipherkl GraByit he Dughe atleosmanitesid on
groove QL5 defined by a partition wall 603 and a through hole 46 opened to
t he com¥@niisarienegrbova 4s:odite hopdenig cofmuhécat kps pleth ctlopefi wanber
501 is sealed with the inner film((air_ shjield film 15 . 502 shown in FIG .
~1. |1 c&BrkdisrtF@rta&et FE2BERET P&t FBRK GReRPeRE 1hk (R rakRyesheYrs dounted to

t he car hol der 71 as shown in FIG 9, the valve operation xod 70 o, f
t he car gé *hol . dex' 7J, abuts the operation arrn 66 shown in FIG. 8
fortnovlng t cony, i.0 i t he val ve
body si de. A?ggr da. (ﬁ }p&rj %QS éléi égg sgggga%atd?d&?] rfér:n eté”’op:'enr ng

penigphenaly E%gllagofthteh@h&eﬁeﬁgﬂomel Go 60anangnt£@asfﬂfétménm@zst@ﬁ%9;%
chanbex"” 1,1 shown in FIG S’is opened to the recess part 3B (atnosphere)

shown i BpkliGg)66khEOUgbok SCat T WUPT Y} eheb7alt, by 4%, addichgr adee 45,
the 25 through hole 44, the area 43, 'the Lhrough hole Ql1, etc. The - 18
val ve boggn2udgy ﬁeripheealimﬁmguppifytporthmm@. dpdtez €4 .by Theserlfaisdricof t he
i nk supply needles 72. As Che valve body Z01 in the irlJc supply port 4 is
opened ﬁﬁﬂbﬁﬁk62|éScéﬁ§@ﬁ€d35yaPhBPP%Eoe¥dcP?E%uW%FWj? hﬁ?ﬁﬂﬁch§§@rc of

;QeeZU| Egnénggl§ggogt54ﬁlgh%gﬁgggog@aj%rl %;%9 Value‘%&%&i@ ggﬁlatlng
valge SE?E@Q%CC mpeL 83 Egoﬁ@v%hé§u%5in¥)'s o@b& tﬁﬁ resggre of the

i nk suppl'y port ra.ses above I'pu ate rane val ve 52

is cl Oss%staekmérﬁbefrs@ diffsrantical RFWRSSURE pal-rQ bﬁgalaté RGnRli¥erst or age
chanber 33 flows into the record head |12 through the ink supply port 4.

Furt hermaga bodgueptheough ankréofetbior e€®dr dhead 112 proceeds, ink in the
first in,k storage chanber. 17. flows into the second ink storage chanber
16 through the EdEwuhi camdal fiowepatesgen 154t shiowtion Jiadb@l putOn t he
ot her hand, as ink is consuned, air flows in through the through hole 67
(shown PR mpezr,) fesrmpaT E S ﬁbevmrqt@h@eawapheaxé 2 a:r?&rteh@OPﬁanlgr qui d

cotBunehioahae heoThid Th qitF 5 R ”Rgftééiﬁ'egvf S 1 BBR 100,
'tﬂﬁ thr SUERCKTETE A AErEREERRPEL S (2 %ﬁ‘(%eﬁdaoligﬂt%‘?ng@%%sa??%ﬁdtr i
M 43 RS AR gh%a%%%%’ﬁ't@?&o%?}%%‘? B e ows
into thRuhbired snlgsiH a0 ¢hatbRrpddk tiyOUdhpping the ink cartridge

1 already filled with ink.

25 Next, the ink flow passage system and the air flow passage

_12_



- 19 t he conmuni cation port 15a in the lower part of the vertical wall
15, pas..”,es through the comruni cati onport 26a of the partition wall 26
fromthe third irk storage chanber 17, noves up on the commrunication
passage 2.8, and flows into the ~: pper part of the 5 filter chanber 34 from
t he communi cati on passage 28 through the area 31 and the conmmunication port
24a. After this, the ink in the filter chanber 34 passes through the filter
55 shown in FT.G 7, flows into the differential pressure regulating valve
storage chanber 33 fromthe through holes 25a, 10 further passes through
the through hole 52c of the menbrane valve S2 separated fromthe valve seat
part 25BY AR LR $HBEOBE2HBRA B D RPEY LedddsC HAFECHEESEAMIT N TR IMTEN LR and
flows into.the ink_supply port 4. The ink is thus supplied fromthe ink
cartri dg@ lngo PhES188: tcord head 112, 2f a d-. fferent kind of ink
cartridge 1 | I 1ot caltridge holder 71, before the ink

i .Y AE&d Lo bgﬁg Fg&%g%g

suppl y~po, rt arrrves  a upply needle 72, the identification

convex part e (eheWRalfrFhGe 7)iabbbegdac, | denid T caddon 1 (shown
in FIG 9) 20 of the cartridge holder 71, blocking entry of "the val ve

opes at i phi Dy 7One THEd &IP3 QGL WheLFEBneZ ol OHBI Eo@Sa thd&h ff S Hodkij Nd Of
ink cartridge is placed can be prevented. In this state, 'the valve

oper at i dreinosh gl idoes mallnar raie shiébhé Dbt} iSENaatnd6d £id eyimingdy t hus

t he valve body 65 is maintained in the closed 25 val ve stag, preventing
evapor & iprobécthiee i hikbebl §8ntoi bhehrear 20f thd iemttdimersmariagdodyanber 11
as it is left standing. Un the o ther hand, if the j,nk cartridge 1 is
drawn chitthrgmhian oW did® (Fddi SRARIENILAB) calt r3ger st déy FAG. the
operation a.rm@G is elastical] ~stozc:d because i.t (.S no_|onger

D ipported Ty RYAF AR SRAGH 15 A70:0%h d N e WEFFe 28y 82T B2BFAst i cal | y

cooh o158 FOAPECI PR BLoct UABeAd | LU D R PR,

ween t C. ess par Irst 1 nk storage

chanber;phl éﬁ’ﬁu_ﬁi‘#tp&f{ - si\!?ét@%ﬁ%é@éh@éi e 1 Fdcd A efddon 10t @ Hhe iﬁﬂk

cartridge 1 0 'according to enbodi mrent w il be discussed wt

refererer: § @)F &5 shdwn InOF188d 3to. 51| Ghellowsr arechefeti€ iditawnag to

describe the ink injection nethod into the ink cartridge according to
space provides the first ink storage chamber 11 opened to the
atmosphere in the connection state to the record head 112.

15 Two intermediate walls 300 and 301 different in height
position are disposed in the first ink storage chamber 11. One
intermediate wall 300 is placed with a predetermined spacing
from one side surface part of the first ink storage chamber 11.

The other intermediate wall 301 1s opposed to the bottom part

20 of the first ink storage chamber 11 and is placed on the ink
supply port side of the intermediate wall 300. The intexrmediate
wall 301 partitions the first ink storage chamber 11 into two
space parts lla and 11b placed side by side in the ink injection

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

25 with a through part 30la having the same axis as the axis of

_13...



t he enbodi nent. The ink injection nethod int o the ink cartridge in the 15
enbodi nent is characterized by the~fact that the position of ink
injection~into the ink tank chanber 11 is set to be deeper than ~~the
position of the first opening 85 in the ink tank chanber 1.1. To this end,
an ink injection machine 100 as shown in FIG 20 1.1 is used. The ink

i njection machine 100 conprises a nozzle 100b for injecting ink into the

i nk tank chanber 11, a nozzle 1.00c for inj ecting ink into the ink end
chanber (second ink storage chamber 16, third ink storage chanber 17,

ate.,), .and a nozzle 100a f.or perform ng vacuu iction to djscharge air in
the ink 385 &hds hgﬁﬁ@ﬁﬁgTﬁé'no§9?etﬂﬁﬁﬁ ‘spiﬁhgiiiéxfiIEQQW§4 ¢ &pply - 21
port 4, . b e fi gpeni 8 kre, nozz |.e 100c to
he. secSRATapEnThETaRT ThE dhbuiw's co¥ e zRascriads abolihalblachtPar o
deeper ptian k.t he. i dge 41 the thr
internegﬁgkgb%af¥ﬁr.ngbﬁggééﬁJ#% SEE?%§ %q§g?09gq§%gﬁ%%rgééhﬁiéE?ﬁ%é%ocLIe
100b i sahasgss € bRty ANGHRAGSES I UghArthel d ivSbooRalR BPa8a gd: 4 he

t hrough part 30l1a so that the ink’'injection posi~Lion is |ocated deeper.
thars t helsheadghipart 30la (at a deep interior part of the car~lridge),
wher eby when ink 10 is injected, ink bubbles can be prevented from
occ~zrring. Thatthsough paet begiveti hgndfednfedtin@Ghirnkght heldeiigifed

di fference between the I nk injection port of the nozzle 100b and the ink
liquid Lékel ai dedkem Uader cmassbabbkésnafFbovesinpilriutairamhernd meay nk
liquid |evel Bises ai i.nk i njection proceeds, the ink 15 injection port of

the noz2Pe21865°498s DoAGe 1ERBLRA] Bt BHOPRKSEABLIAR r entrai ni ng does not

, that bubbl es do,not, occur. Even if_ink hubbl when ink i
sccur, o thet BB o o gk obgur e Sren L1 puphlse oroun ben ' 1
i b t : I nt 1.9 [ a3 first
opatt ng 30 55, 0P F iR MR RS LA Bt A0 er £ MR oS

pl aced pArthe shaten chown igpakleCorStnaltimd Nk irdrinB] gt @kt idW Rulbl es
nove to the top of the ink cartridge 1. Consequently, ink with no bubbles
can be s$uppénédchiminencdhddiede apnthe cag¢cord pordds 119a amd tob Arwrthe
comuni cation flow - 22 k passage 18 and finally can be supplied to the
i nk supgp‘.glep@)fttlrm ink end chamber is divided into left and right parts
by a vertical wall 15 having a communication port 15a. One of
15 the areas into which the internal space is divided provides a
second ink storage chamber 16, and the other area provides a-
third ink storage chamber 17.
A communication flow passage 18 communicating with the first
ink storage chamber 11 is connected to the second ink storage
20 chamber 16. The communication flow passage 18 has communication
ports 18a and 18b at lower and upper positions. The communication
flow passage 18 is formed by a recess part 1l8c (shown in FIG.
6) opened to the rear of the container main body 2 and extending

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

25 57) for blocking and sealing the opening of the recess part 18c.

- 14 -



When in}; is supplied through the first opening @ to the ink tank chanber
11 as indicated by the arrow (solid line) in 5 FTG 10, the atnosphere in
the ink tank chamber 11 is~escaped W-rough the; atinosphc:ric
cooununi caLi ~c~ port 86a as indicated by the arrow (dashed line) in FIG
10, whereby it is made possible to supply ink fromthe nozzle 100b. That
is, the ink tank chanber 11 communi cates with the atnospheric open val ve
601 through the 10 through hole 67, but the atnospheric open valve 601 is
closed with "the ink cartridge 1 not placed in the cartridge hol der 7a..

Thus, the atnmospheric conmuni cafion port 86a ~s provided for escaping the
atnnsphe?ep%5¥+ElP% vReli AR RanknenEtbeloWar vifeh YrRen SomFuedcedions The

t heri i i t 86a. i d facjng. th . i 86
P onot heporE or IR L bR B oG R ST A A A S D e 00,
oL her et _ Fror lobois o d D s |
oo Lok ddie dd Ee Bh Y o bRk B bl it MOSEERY IR |
seal ed. £20, NaXlsa dotke | NIRE & QM0 N6, pakL €89 1Ghanheary %?%%r o ie.qzﬁ nozzl e

100c will be discussed with reference to FIG 11. "The di al pressure

regel atopgn¥al ¥6 BRei sopkacgdebeiMeehe t hers ki) Sedife RMAnLRED 10f, the
second opening 86, to which the nozzle 100c is connected, and the ink

supply phii¢ ek cOhmsnivaltéss phet drasisreloced et bnkosippdy dp@rnied si de

is - 23 | ow, ink ca~Ino~_ be filled up to the ink supply port 4. Air
needs tbobtherepearedreaoimbehagfhrsedinitotataege mhammbrcHdanber. Thus,
vacuum ~; uction i s conducted through the nozzle 100a fromthG |1l k supply

port 4 side 80 thfeoShas hanfe hheithid o3l iRk slmAaigedchambrid 7t he f9¢Rede 100c.
Furt ~~~ "tie, t~. L.t :18a i i di. h imt
of the FhER: 1) SLEFOROPbIEL oBhTr ot het SERARI ST S0 raantme |
R | e L t
ToR0' | 1o (oAl BE6D A" 1r SRAEARE 4 M) b EA A U0 LS EO PGSR L PO

chanberydfye agl (et idd 4k St Qhage shagber 17 4 Fitihe dhasweR! V. port
4 as ink mxed wth no air (atnosphere) . Next, the ink inj ecta.on

operati®n (shéke £ADPUGMEB! for Jstobengliscfislsadt IS hnoekerenc gabe ikl G 11.
As an ink cartridge,
filter) shown in FIG. 7 by a laterally elongating partition wall -
22 and an annular partition wall 24, The pa;tition wall 25 is
15 formed with through holes 25a for introducing ink passed through
the filter 55 into the differential pressure regulating valve
storage chamber 33 from the filter chamber 34.
Thepartitionwall 24 is formed at a lowerpartwithapartition
wall 26 having a communication port 26z between the partition
20 wall 24 and the partition wall 10, and is formed on a side with
a partition wall 27 having a communication port 27a between the
partition wall 24 and the frame 14. A communication passage
28 communicating with the communication port 27a and extended

in the up and down direction is provided between the partition

25 wall 27 and the frame 14. A through hole 29 communicating with

- 15 -



15 the iz~k cartridge 1 before the ink supply port ~1 is sealed with 'the
zilm 89 and the first opening 85 anal the second opening 86 are seal ed
(hermetically sealed) with the film90 is provided. As shown in F1G J.7.,
after the nozzles 100a to 100c of the ink injection machine 100 are
connected to the ink supply 20 port 4, the first opening 85, and the second
opening 86 (ink injection port 86b) , ink is injected into the first ink
storage chanber 11 through the first opening 85 and ink is injected into
the ink end chanber (second ink storage chanber 16, third ink storage
chanber 17, etc.,) through_the ink injection port 86b. 25 At this time, ink
is |njeEP%dfFﬁFGTtﬁEaFPFEt59nEhE?BG%gth%r&ﬁﬂﬂﬁklcéﬂﬂon POTL 34 @nét mospher e
in the first E E chanmber 11 is | $ gﬁ% ed fromithe atnospheric
cormuni BAOHF Jor 1S B34 CLoHAAT HPRFEBHS) OF heb ROPREDEFREESh e Senge
chanber lis f|IIed with ink to dbou.t 50 ~, of the volume oL the .Cirs L
ink s' tdz'uye c~, halt~e:z~ 11, 5 ink injection through the ink nozzle 100b

t t t 5
|5 term nat egyel ol dsql A 99 40t o Lhe ik aepd ﬁb@g@ﬁ o Supp(iylé‘fm uc;

~loi 1 (vac:uutn gre 100:) “"s” cond port 9.

In thi sygase, 300c8ﬁ_€i{ﬁﬂéu£eﬂ@' £ & 9o DEPDE £ M1alzr7 Mmxture, it is desirable
that ink should be injected z.nto the ink end chanber 10 to about 100: of

the vol une theeeatecaExtessi Fetyed hpecties pake mysrbevadilscizar,ged,t Bhadugh t he
ink supply port n. After ink injection using the nozzles 1.00a, 7.00b, and
1.00c i30emnddy paetition wildhidly dShowneine€dfd GpeniThy 86ezadd tilse ink
supply port 4 are hernetically sealed. 7. he ink injection 15 operation is
now conpPERed derp ati pne irnceRBeli HEihe FartahpeEmag® Pedxedpoadion Lhe ink

L?Q.knfi‘%%uﬁ’%%aa‘i‘%m%éﬁ%zé?%’%%a%a%ﬁ O R S oP S gl hoghone (2. the
N§Cti D0y | Bk t Neo S PLANCEMELIERD 106, 3 14198l QRLRRslt hqp and the
The differential pressure regulating valve storage chamber
33 stores the membrane valve 52 as a différential pressure
regulating valve that can become elastically deformed, such as
an elastomer, as shown in FIG. 7. The membrane valve 52 has
15 a through hole 52¢, and is urged to the filter chamber side by
a helical compression spring 50, and has an outer peripheral
‘margin fixed through an annular thick part 52a to the container
mainbody 2 by ultrasonic welding. Thehelical compression spring
50 is supported at one end part by a spring bracket 52b of the
20 menbrane valve 52 and at an opposite end part by a spring bracket
203 in the differential pressure regulating valve storage chamber
33. The position accuracy of the helical compression spring
50 to the membrane valve 52 is an important element for the

differential pressureregulatingvalve tocontrol thedifferential

25 pressure, and the convex part of the membrane valve 52 needs
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smal |, and the height difference between the ink inj ection position and
the ink liquid level is small still after ink is injected (after the ink
liquid level rises), Therefore, air mxing into ink at the ink injection
time 25 can be prevented and bubbles can be prevented fromoccurring - 25
inthe irik tank. cYiat~iber~) In this case, if ink decgassed by a
degassi ng nodul e, etc., is injected, bubbles can be nore ~ffec: Lively
prevented from occurring when a,n~; i5 inj ected. Parta.cuJ.arly, this
point is praferx~cd .Cox~ ink: easily bubbled. 5 In the enbodi nent, the
case where the atnosphere tilling percentage in '"the first ink Storage
chaoi x~kp He pkacsead yw UB@hhslbeeh duseredeihn tsa:irtintghéOiquhm:\hbrbéncs, not
limted to it and the percentage canbe changed appropriately in response to
i nj ect eBofFhkianpahiftioetcas sdephawn imeFHescti pti on nmade above, according
to the ink cartrldge and the ink injection nethod thexe~.nto according to

the i nventi olumpEalsShEeHBies  F GRS ERFMEF -7 A 3 2 g thnEle itid &t the
i nk inj t gg_tlget and bgbples cgn Eg prevented fromoccurring in the ink
t ank chBﬂB 450fntRAgNERBRaPE WB2 b¥e ot e i nternediate wal |'s 301 paral | el
to each othep, a LN t hr ough, part 30 rovi.ded so that
the%l ntermedlﬂzi nPlle 5%0% pz%rl P{2R8n }h% GPPET ]t% o‘?ag ca@ntélrfbé‘r 11 into

three oy, @@ac g&a%calfna&ft Jf&tit% eﬁsﬂbé g?éeSL Buh ME h&d nk

i nj ection |rect|on nthis case, it I'S pre erda at ‘atip of the

i nk injectofhd SpRMed sEathdYistep Enamdiedespastl sPasenPaid idwdNg i nk
inj ection in accordance with ink level in the f~.rst ink storage chanber.

- 26  fWNml A abS ChleAbMERIAS df the dalfifezehcidyepfesswirs ecgudiandng
apparatus. conprising a ease havi,nd ari ink tank chanber, and an openi ng

t hr oughvahve sterage chambse BAjettsedlad withethalouterafl tmchanbéhenwher ei n:
an_internedi ate w<i 11 artltlonln at least a part of the ink dank chanber
int8 ' t hRe PFREWe e phackk suee t¥yP§FHe4 iPWER S nkhe Mgmkraneyadiveect i on

i oUghoaht B AR ERCLETR) IOl oA h 25 erdbs st oel AFRego—n
claim 1f¥\@§éeé>g e helical compression spring 50 (the through hole
52¢ is opened). Thus, ink passed through the filter 55 passes
through the through hole 52c¢ and flows into the ink supply port
15 4 through the flow passage formed by the recess part 35. When
the ink pressure in the ink supply port 4 rises to a predeternined
value, the membrane valve 5Z sits on the wvalve seat part 25b
by the urging force of the helical compression spring 50, shutting
off the flow of ink. Such opération is repeated, whereby ink
20 is supplied to the ink supply port 4 while a constant negative
pressure is maintained.
[Air flow passage system]
As shown in TIG. 6, the container main body 2 is formed
on the rear with a meander groove 36 for raising flow passage

25 resistance, and a wide concave groove 37 (hatched portion) opened
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J. 0 atnospheric communication port .for discharging air a.n the ink tank
chanber i.s provided to be adjacent to the opining. 3.. The ink cartridge
as claimed in claiir~ 1 or 2, whe,r, ein the through part is disposed on an
axis of the opening. 9. .The ink cartridge as clained in any of clains 1 to
15 3, wherein the t=hrough part is formed so as to permt a tip of an ink
injector to be inserted and passed through the through part into the deeper
space part. 5. The ink cartridge as clainmed in any of clains 1 to 4,
wherein the through part is a through hole circular or U shaped 20 in cross
section. injec~Ling ink into an ink cart ridge for a

hod of
reCﬁrdLﬁ§ éﬁﬁagg%ﬁgﬁﬂgﬁé |ﬁWdCJPF%PﬁéedcéﬁﬁPrilH@‘L 3%a§%P%%%|$@r%h |hnk )
Lank Cniahg 300 ol B HLAYET SHALEN 1 h0 né?an?hm%h o dieng "
di sposeql N f&getcgﬁ? s@&gazgér I%/zfn\skﬁ riq (s%an 1}1% ta”ﬁa&?{‘ {‘Q& into

two spaoe parts p aced si e in an 1nk |nject n diré

wher ei i ik g $ohia@6ied rrBn UNah8e 513 10 0WaRoRA 1 2 Q198581 of the
space parts relgflﬁe to the openTng J5 @6aﬁhe ﬁetﬁ%ﬁ %é ﬁnjectfigaﬁhk into

t he 5 nk fdaki Bi4dde &% r@tched BRd ifixeHatm €heWBBleFSrh Oarh €S spidci@ tip of
an ink injector is inserted into and passed through the through part to be

posi ti onegdtafl atthendedpabeane Bf thheugpdreladl sis SnadBhd nn kot odftoimnj ect i ng
ink into the ink cartridge
part (wall part) of the recess part 38 and is made to communicate
with an elongated area 43 defined by the partition wall 42 {(shown
in FIG. 5) of the second ink storage chamber 16, The area 43
10 has a through hole 44 and ismade to communicatewith the atmospheric
open chamber 501 (shown in FIG. 8) through a communication groove
15 defined by a partition wall 603 and a through hole 46 opened
to the communication groove 45. The opening of the atmospﬁeric
open chamber 501 is sealed with the inner film (air shield film)
15 . 502 shown in FIG. 1.

According to the configuration, when the ink cartridge 1
is mounted to the cartridge holder 71 as shown in FIG. 9, the
valveoperationrod70ofthecartridgeholder 71 abuts the operation
arm 66 shown in FIG. 8 formoving the convex part 66b (pressurization

20 film 61) to the valve body side. Accordingly, the valve body
65 is separated from the opening peripheral margin of the through
hole 60, and the first ink storage chambex 11 shown in FIG. 5
is opened to the recess part 38 (atmosphere) shown in FIG. 6

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

25 through hole 44, Lthe area 43, the lthrough hole 41, etc. The
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10 as clainmed in claim6 or 7, wherein ink is injected while air in the:

i nk tank chanber is discharged. - 28
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%o& ()-.fiKF5 10% o0& ()- Z%0%& () -
"10% & €hadbek & I Lolwddsh & X3 ihk D4 wiiticxd@isihed and Ah® ink liquid
i K-K31'10% & ()-f$10% & ()-!10% & (g;! 10% & () -s!'10% & () - ]
109908 (}ew@bogkeaghes the communication port 19a, ink from the first

ink storage chamber 11 (opened to the atmosphere through the

through hole 67 at the ink supplying time) flows into the second

ink storage chamber 16 via the communication flow passage 18

together with air. Since bubbles are moved up by a buoyant force,

25 only the ink flows into the third ink storage chamber 17 through
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10Hs 10% Q | 10% o 00/ g% - $109% 0& % "10% 0& ()-t

10H hOn fa‘fl\f%“i@@" &8 )PO@P ol&‘ Eae’)t Pio 8&"?7“03

'iéﬁ’/;%’o‘)l&f%ﬁ& b B Lr o N S Sy %ﬁ&é%&%ﬁﬁé%?‘%#% $eRtBit8s o' oo,
8%%18%2&%? q‘:gé“f( ?%3%1%{&? %ﬁ%&-ﬁ%ﬁg ‘(/%8‘?&8‘}5 2%‘ (Y- P85 B8R T y1 as10%

HH& () - ¥BminuAhE8t T oh0b83Q%HE £X5 and flows into the upper part of the

5 filter chamber 34 from the communication passage 28 through the
area 31 and the communication port 24a.

After this, the ink in the filter chamber 34 passes through
the filter 55 shown in FIG. 7, flows into the differential pressure
reguléting valve storage chamber 33 from the through holes 25a,

10 fprther passes through the through hole 52¢ of the membrane valve
52 separated from the valve seat part 25b and then moves down
in the recess part 35 shown in FIG. 6 and flows into the ink
supply port 4.

The ink is thus supplied from the ink cartridge J to the

15 record head 112.

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

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

25 valve state, preventing evaporaltion of the ink solvent in the
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- restored accordingly, blocking the through hole €60, so that
communication between the recess part 38 and the first ink storage
chamber 11 is shut off.
Next, a method of ink injection into the ink cartridge 1
10 according to the embodiment will be discussed with reference
to FIGS. 5, 10, and 11. FIG. 11 is a schematic drawing to describe
the ink injection method into the ink cartridge according to
the embodiment.
The ink injection method into the ink cartridge in the
15 embodiment is characterized by ther fact that the position of
ink injection- into the ink tank chamber 11 is set to be deeper
than the position of the first opening 85 in the ink tank chamber
11.
To this end, an ink injection machine 100 as shown in FIG.
20 11 is used. The ink injection machine 100 comprises a nozzle
100b for injecting ink into the ink tank chamber 11, a nozzle
1.00c for injecting ink into the ink end chamber (second ink storage
chamber 16, third ink storage chamber 17, etc.,), and a nozzle
100a for performing vacuum suction to discharge air in the ink

25 end chamber. The nozzle 100a is connected to the ink supply
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The nozzle 100b is inserted into and placed at a deeper
position in the cartridge than the through part 30la of the
intermediate wall 301 shown in FIGS. 3 to 5 and 11.

Thus, the nozzle 100b is inserted into and passed through
the first opening 85 and the through part 30la so that the ink
injection position is located deeper than the through part 301la
(at a deep interior part of the cartridge), whereby when ink
is injected, ink bubbles can be prevented from occurring. That
is, in the beginning of injecting ink, the height difference
between the ink injection port of the nozzle 100b and the ink
liguid level is small and thus bubbles are less produced. When
the ink ligquid level rises as ink injection proceedé, the ink
injection port of the nozzle 100b goes under the injected ink
and air entraining does not occur, so that bubbles do not occur,
Even if ink bubbles occur when ink is injected, the intermediate
wall 301 prevents the bubbles from rising and ink bubbles do
not occur between the intermediate wall 301 and the first opening
85,

Thus, if the ink cartridge 1 is turned upside down (is placed
in the state shown in FIG. 5) after ink is injected, ink bubbles
move to the top of the ink cartridge 1.

Consequently, ink with no bubbles can be supplied through

the communication ports 19a and 19 to the communication flow
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When ink is supplied through the first opening 85 to the
ink tank chamber 11 as indicated by the arrow (solid line) in

FIG. 10, the atmosphere in the ink tank chamber 11 is- escaped

&3]

through the atmospheric communication port 86a as indicated by
the arrow (dashed line) in FIG. 10, whereby it is made possible
to supply ink from the nozzle 100b. That is, the ink tank chamber
11 communicates with the atmospheric open valve 601 through the

10 through hole 67, but the atmospheric open valve 601 is closed
with the ink cartridge 1 not placed in the cartridge holder 71.
Thug, the atmospheric communication port 86a 1s provided for
escaping the atmosphere (air) in the ink tank chamber 11 when
ink is injected.

15 The atmospheric communication port 86a is opened facing
the second opening 86 together with the ink injection port 86b.
Thus, the second opening 86 is sealed with the film 80 after
ink is injected, whereby the atmospheric communication port 8éa
and the ink injection port 86b can be hermetically sealed.

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

The differential pressure regulating valve 52 is placed

between the ink injection port 86b of the second opening 86,
to which the nozzle 100c is connected, and the inﬁ supply port

25 4. Thus, unless the pressure on the ink supply port 4 side is
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100a from the ink supply port 4 side at the same time as ink
5 is supplied through the nozzle 100c.
Further, the communication port 18z is provided in the
proximity of the ink injection port 86b of the second opening
86, so that ink supplied through the nozzle 100c is £filled through
the communication porlt 18a, the communication flow passage 18,

10 the second ink storage chamber 16, and the third ink storage
chamber 17 up to the ink supply port 4 as ink mixed with no air
{atmosphere) .

Next, the ink injection operxation in the embodiment will
be discussed with reference to FIG. 11. As an ink cartridge,

15 the ink cartridge 1 before the ink supply port 4 is sealed with
the film 89 and the first opening 85 and the second opening 86
are sealed (hermetically sealed) with the film 90 is provided.

As shown in FIG. 11, after the nozzles 100a to 100c of
the ink injection machine 100 are connected to the ink supply

20 port 4, the first opening 85, and the second opening 86 (ink
injection port 86b), ink is injected into the first ink storage
chamber 11 through the first opening 85 and ink is injected into
the ink end chamber (second ink storage chamber 16, third ink
storage chamber 17, etc.,) through the ink injection port 86b.

25 At this time, ink is injected into the first ink storage chamber
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10)10%& () LAQEE0) 2 A APEE (05 SHFINBEL 14 1068 () S1O9BK (v 240
to about 50% of the volume of the [irsl ink storagyge chamber 11,
5 ink injection through the ink nozzle 100b is terminated. 1Ink
is injected into the ink end chamber while vacuum suction (vacuun
degree 100%) is conducted through the ink supply port 4. In
this case, to prevent remaining bubbles and alr mixture, it is
desirable that ink should be injected into the ink end chamber
10 to about 100% of the volume thereof. ExXcessively injected ink
may be discharged through the ink supply port 4.
After ink injection using the nozzles 100a, 100b, and 100c
is ended, the first opening 85, the second opening 86, and the

ink supply port 4 are hermetically sealed. The ink injection

15 operation is now complete.

Thus, in the embodiment, ink injection is executed in Che
ink tank chamber at a deeper position than the opening of the
case (in the vicinity of the through part 30la). In this case,
in the beginning of injecting ink, the distance between the ink

20 injection position and the bottom of the ink tank chamber is
small, and the height difference between the inkinjectionposition
and the ink liquid level is small still after ink is injected
(after the ink liquid level rises).

Therefore, air mixing into ink at the ink injection time

25 can be prevented and bubbles can be prevented from occurring
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degassing module, etc., is injected, bubbles can be more
effectively prevented from occurring when ink is injected.

Particularly, this point is preferred [or ink easily bubbled.

“n

In the embodiment, the case where the atmosphere filling
percentage in the first ilnk storage chamber 11 is set to 50%
has been described, but the invention is not limited to it and
the percentage canbe changed appropriately inresponse to injected
ink amount.

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

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

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

step from the deepest space part during ink injection in accordance

with ink level in the first ink storage chamber.
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a case havmnq an ink tank chamber, and an opening through which

ink can be injected into the ink tank chamber, wherein:

an intermediate wall partitioning at least a part of the

(&3]

ink lank chamber into two space parts placed side by side in
an ink injection direction is disposed in the ink tank chamber,
and 1s formed with a through part through which ink can be injected.
2. The ink cartridge as claimed in claim 1 wherein an
10 atmospheric communication port for discharging air in the ink
tank chamber is provided to be adjacent to the opening.
3. The ink cartridge as claimed in claim 1 or 2, wherein
the through part is disposed on an axis of the opening.
4. The ink cartridge as claimed in any of claims 1 to
15 3, wherein the through part is formed so as to permit a tip of
an ink injector to be inserted and passed through the through
part into the deeper space part.
5. The ink cartridge as claimed in any of claims 1 to
4, wherein the through part is a through hole circular or U-shaped
20 in cross section.
6. A method of injecting ink into an ink cartridge for
a recording apparatus, the ink cartridge comprising: a case having
an ink tank chamber, and an opening through which ink can be
injected into the ink tank chamber; and an intermediate wall

25 havingathroughpart, beingdisposed in the case, andpartitioning
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7. The method of injecting ink into the ink cartridge
as claimed in claim 6, wherein to inject ink, a tip of an ink
injector is inserted into and passed through the through part
to be positioned at the deeper one of the space parts.

8. The method of injecting ink into the ink cartridge
10 as claimed in claim 6 or 7, wherein ink is injected while air

in the ink tank chamber is discharged.
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