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*159159; *000002* | NK CARTRI DGE AND METHOD OF | NK I NJECTI ON THEREI NTO
BACKGROUND OF THE I NVENTION This invention relates to an ink cartridge for
supplying ink to a head of a récord apparatus and a method of ink

injection thereinto. 5 An | | rd apparat conprises a
record head nounted on a cwmmﬂmg‘m%ﬁ noving in mmmmmuwﬂrectron of
record paper, and paper fee novi ng the recor relatively
in a direction orthogonal to thé®hBve direction of tﬂ@“?ecord head. 10
Such an ink jet record apparatus prints on record paper by ejecting ink

droplets froma record head based on(&rlnt data. A record head capabl e of
ej ecting bl atkK |%RT§/@$%W]?1IME@‘% BN Ad Heg e THEREINGR exanpl e, is

nounted 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, yellowink, cyan
i nk, and nagenta ink to the record head are placed in the main unit of the

apparatus. In the ordlnaﬁyt¢$$gwﬁﬁ deoafd BRAG S, the ink cartridges 20
for supplying black ink magenta ink are nounted
on a carri agmﬁ@dnar@mmedrémewedo vér rrrim%aq&ﬁ:&ld@@e £oleNshBg1 eRgnt
record apparatus, the carriage has been noved -
ink to a head of a recoxd apparatus and a:neLhoa of ink injeclion
thereinto.

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

10 Such an ink jet record apparatus prints on record paper
by ejecting ink droplets from a record head based on print data.

A record head capable of ejecting black ink, yellow ink,
cyan ink, and magenta ink, for example, is mounted on a carriage
and in addition to text print in black ink, full-color print

15 is made possible by changing the ink ejection percentage.

Thus, ink cartridges for supplying black ink, yellow ink,
cyan ink, and magenta ink to the record head are placed in the
main unit of the apparatus.

In the ordinary ink jet record apparatus, the ink cartridges

20 for supplying black ink, yellow ink, cyan ink, and magenta ink

aremounted on a carriage and are moved together with the carriage.

In the recent record apparatus, the carriage has been moved



at high speed for the purpose of increasing the record speed. |In such a
record apparatus, pressure fluctuation occurs in internal. ink as an ink
supply tube is extended and bent with acceleration and decel eration of the
carriage, making unstable 5 ejecting of ink droplets fromthe record head.
Thus, such an ink cartridge is proposed, LhalL- conprises a |lower ink

st orage chanber (ink tank chanber) opened to the atnosphere side, an upper
i nk storage chamber (ink end chanber) for head connection, connected via
an ink flow passage to the 10 | ower ink storage chanber, and a differenti al
pressure regul ating valve placed at mdpoint in a passage connecting the
upper iatk histosRGE L HaFoENCaRYrRORBaB L SLBFEG2PERE . LR cBPER P IREqhe i nk

tridge, i i ted on the head side b t]
P essur o gerdl SHicth raBC 1 BoRAGSENS, dPRFSFBRE] BHUpLRESHTR SLTTRL NG |
lve i, d di ngly .f lying ink tq th d head, .so that
the  adverSEErPact TBras Ml Hr o GHEH By - Bre skt e Y OeAL AP AR R It hed
bove is..) gsser i . ied t : . {

opt] murt e BB OB SR LB [ R R B e e i on

fors i nigsidyacld @F ink cRBplkest edohy tReStBgbeg0RENENY, and thus ink cannot
be injected under ink injection conditions respectively required for the

ink tank chamer, andht e iink eadtehagbels pIbpbseés, the: i ddmpndkahanmber
must contain no atnosphere 25 and have a proper ink anmount. On the other
hand, tehdowsr tiakk storage chamber (ink tank chamber) opened to the
atmosphere side, an upper ink storage chamber (ink end chamber)
for head connection, connected via an ink flow passage to the
10 lower ink storage chamber, and a differential pressure regulating
valve placed at midpoint in a passage connecting the upper ink
storage chamber and a head supply port.
According to the ink cartridge, a negative pressure is
generated on the head side by negative pressure generation means
15 and the 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 In the ink cartridge, an opening portion for ink injection
is constructed by a single opening, and thus ink cannot be injected
under ink injection conditions respectively required for the
ink tank chamber and the ink end chamber.

That is, the ink end chamber must contain no atmosphere

25 and have a proper ink amount. On the other hand, the ink tank



- 2 chanber nust have a proper ink.anmunt. Therefore, ink needs to be inj
ected into the separate chanbers wunder different conditipns. Particularly,
if ink isinjected into the ink ‘end chanber 5 in the cartridge under the
ink injection (atnosphere injection) conditions required for the ink tank
chanber, air is mxed into not only the ink tank chanber, but also the ink
end chanber. Consequently, bubbles are m xed into ink supplied to the head
when ink is used, and stability on printing cannot be ensured; 10 this is
a problem It is therefore an object of the invention to provide an ink
cartridge and a nethod of ink injection into the ink cartridge, for making
it posstREPeH WLy ditY D bR T dMbEMegn¥-xed into ink supplied to a

head when igh}is,_sed,, d ensure stabiljty. 15 qQn printing. SUMVARY OF THE

| NVENTI O TA RS kE SREBREPAGARE LRECFROGATEGENS HEpera e FPEVPEER  an | nk

Cartr!QQ%15¥“&%kf§¥é§%"%%ﬁq¢ﬁ§%g90ted to a head of a record apparatus, and
a

conpri sing a case havi ng %ank chanber opened 20 to the atnosphere in

astatein vl deNGAd @ndoknesCoiLLaar (@ GRNNRY ey Bggly | Nk end

chanber conmunicating Wth e 1nk tan ber and adi ng _ head,
wheg ei nid hdeCagetksdgh aimes Wid iakf 18 $EcORSD N nAPREYCahE B8 b4 the ink

tank chanber and a second opening communi cating with the ink end chanber.
conditions required for the ink tank chamber, air is mixed into
not only the ink tank chamber, but also the ink end chamber.
Consequently, bubbles are mixed into ink supplied to the head
when ink is used, and stability on printing cannot be ensured;
10 this is a problem.

It is therefore an object of the invention to provide an
ink cartridge and a method of ink injection into the ink cartridge,
for making it possible to prevent bubbles from being mixed into
ink supplied to a head when ink is used, and ensure stability

1% on printing.
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
apparatus, and comprising a case having an ink tank chamber opened
20 to the atmosphere in a state in which the head and the cartridge
are connected, and an ink end chamber communicating with the
ink tank chamber and leading to the head, wherein the case is
formedwimnafirétopeningcommunicatingwiththeinktankchamber
and a second opening communicating with the ink end chamber.

25 Since the ink cartridge is thus configured, ink can be



25 Since the ink cartridge is thus.configured, ink can be - 3 injected
into the ink tank chanmber through the first opening under atnobsphere
injection condition, and ink can be injected into the ink end chanber

t hrough the second openi ng under vacuum injection condition. 5 Therefore,
bubbl es can be prevented frombeing mxed into ink supplied Lo Lhe head
when ink is used, and stability on printing can be ensured. Here, it iIs
desirable that the case is forned with an atnospheric comunication port
for discharging the atnmosphere 10 in the ink tank chanber, and a suction

port for cond tin cuun1suct|on of the ink end chanber. Since the ink
cartri dg@IFete u’smg%n’aﬂ‘bulr’é}ﬂ Cank ‘il’SaI‘Ibrﬁre(Fthé”G’uglhmtBet hérshkoPaRknEhamber

whil e t di h th at t

por (. AP & PRCTRESES ot § 1T SR THE end e ABor SRPP oL O3EBERRSuct | on
{ t d ble that th t

port 1 S5 6“28‘38 A TR ARG A y‘ﬁhnég%.feﬁénfﬂ TR veeSehe i k.

Cartrlqw%éékiéhﬁkéﬁﬁﬁﬁﬁgﬁﬁd the ink supply 20 port for supplying ink to
the head of the record apparatus can be used as the suction port for

conlucti ng varHeys i, Babbhest bgn ivK pedeahaaberomtbdiigy kn'ik;cki”iﬁ‘e‘&' on

time. On the other hand a nethod of injecting ink into an ink
lnxbupp¢1euLoLneneauwhenlnk¢5u5ed,andbtanllltyonprlnLlng
can be ensured.

Here, it is desirable that the case is formed with an
atmospheric communication port for discharging the atmosphere

10 in the ink tank chamber, and a suction port for conducting vacuum
suction of the ink end chamber.

Since the ink cartridge is thus configured, ink is injected
into the ink tank chamber while the atmosphere is discharged
through the atmospheric communication port, and ink is injected

15 into the ink end chamber while vacuum suction is conducted through
the suction port.

It is desirable that the suction port is an ink supply port
for supplying ink to the head.

Since the ink cartridge is thus configured, the ink supply
20 port for supplying ink to the head of the record apparatus can
be used as the suction port for conducting vacuum suction of
the ink end chamber at the ink injecticn time.
On the other hand, a method of injecting ink into an ink
cartridge according to the invention is applicable to an ink

25 cartridgebeingdetachablyconnectedtoaheadof a record apparatus



cartridge according to the invention is applicable to an ink 25 cartridge
bei ng detachably connected to ahead of a record apparatus 4 and
conprising a case having an i nk tank chanber opened to the atnosphere in a
state in which the head and the cartridge are connected and an i nk end
chanmber comuni cating with the ink tank chanber and | eading to the head,
and is directed to an ink inj ection 5 nethod for injecting ink into the

i nk tank chanmber and the ink end chanber in the case. in the Method, ink
is injected info the ink tank chanber under a predeterm ned ink injection

condi tion and ink is injected,into the ink end chanber under an ink
i nj ect iV ORI & cPste EVERENRRhEricads ShAIRET ORenieR] 6t £BA 10

Wher el rf HOSRIEE St (i RS e d%%ﬁ %%%%dﬁ%%b‘%%‘#p??,ﬁéé‘kaﬁé”“ doe
respecltaaeﬁiev dgeetﬂgln egn erm% aﬂgmﬁs 3&%6 @%dq[ {Hk?ﬁh K e”gE ”bef 15

Her e eS|ra |n|njeC|n

vacuum guatH&na pl 1tem%mnry<t@ R e HRAMEIN G ib%g;gée@eﬁ% Iaﬁcg%gflggcwoﬁuch a

net hod, there can be-provided an ink cartri can be

pr eyentxﬁtﬁd@md}cqw_qrsdtgmgn inknknts the imk ©itk Champer whanthBkihg used,
and stability on 20 printing can be ensured. It is desirable that vacuum

sucti orerof dinbienk iendchehardser. £a thadmetRddi hiwkghs aimjede sdipil o port of
the ink cartridge.
the ink tank chamber under a predetermined ink injectien condition,
and ink is injected into the ink end chamber under an ink injection
condition different from the predetermined ink injection
10 condition.
Becauseof suchamethod, therecanbeprovidedaninkcartridge
wherein ink can be injected under the ink injection conditions .
respectively required for the ink tank chamber and the ink end
chamber.
15 Here, it is desirable that, in injecting ink into the ink
end chamber, vacuum suction of the ink end chamber is conducted.
According to such a method, there can be provided an ink
cartridge wherein bubbles can be prevented from ocecurring in
ink in the ink end chamber when ink is used, and stability on
20 printing can be ensured.
It 1s desirable that vacuum suction of the ink end chamber
is conducted through an ink supply port of the ink cartridge.
Further, it is desirable that, in injecting ink into the

ink tank chamber, the ink tank chamber communicates with the

25 atmosphere.



Further, it is desirable that, in i.njecting ink into the ink tank chanber,
the ink tank chanmber conmunicates wth the 25 atnosphere. 5 According to
such a nmethod, there can be provided an ink cartridge wherein ink can be
injected into the ink tank chanmber |ender atnosphere injection condition.
Thepresen! disclosure relates to the subj ectmatter contained 5 in
Japanese patent application No. 2001-147418 (filed on May 17, 2001),

2001- 149315 (filed on May 18, 2001) , 'and 2001-262036 (filed on August
30, 2001), which are expressly incorporated herein by reference in their
entireties. ABBbEEiRGSERI BEEONaOnethbd PRAME NEScad Opd Np tdei &4 oapaiyik ng
drawings: FIG 1 is an exploded perspective viewto show the whole of the
i nk cartritddegacebedeny imk ararebieodhpentedfitte thevénki bank hdibe? (a) and
2 (b) are perspective views to show the appearance of the ink cartridge
accor diungderoathesehissgi dniecsfion1sonddtienention; FIG 3 is a perspective
viem/shomﬁngpthe I nternal structure of the ink cartridge according to the

enbodi ment  Of CFHE SHNEHTOIP S HES 7 bHleRP F P SREWWARE TR o @Rt #nedrect i on
o 1| 5o URRBBFRRnE oL N hS6REHEN 0T CHOLT hORATD ohELLES eRl from
downwand i 985! g4 NG MALCH Qe on May 18, 2001), and 2001-262036

(filed on August 30, 2001), which are expressly incorporated

herein by reference in their entireties.

BRIEF DESCRIPTION OF THE DRAWINGS

10 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
appearance of the ink cartridge according to the embodiment of

15 the invention;

FIG. 3 is a perspective view showing the internal structure
of the ink cartridge according to the embodiment of the invention
as viewed from upward in a slanting direction:

FIG. 4 is a perspective view showing the internal structure

20 of the ink cartridge according to the embodiment of the invention
as viewed from downward in a slanting direction;

FIG. 5 is a front view to show the internal structure of
the ink cartridge according to the embodiment of the invention;

FIG. 6 is a rear view to show the internal structure. of

25 the ink cartridge according to the embodiment of the invention:;



FIG 5is a front viewto show the.internal structure of the ink cartridge
according to the enbodi nent of the invention; FIG 6 is a rear viewto
show the internal structure-of 25 the ink cartridge according to the
enbodi nent of the invention; - 6 FIG 7 is an enlarged sectional viewto
show a negative pressure generation system storage chanber of the ink
cartridge according to the enbodi nent of the invention; FIG 8 is an
enl arged sectional view to show a valve storage 5 chanber of the ink
cartridge according to the enbodi nent of the invention; FIG 9 is a front
viewto shOM/;@ﬁ‘cpnnection state of the ink, car e according to the

e

id
enbodi ment of* o BRI Sartriogal NoFere S8 GOneqdlees and 10
" i i G LAEGR Caft | SHogt
Ok ahrede Si-d QRISRG DL0K LR MhapbleoPARAIE 0Lt R dge 1 ki

i nk' ca € accor i nve

10(a) i sclos@atd onalcd %&aif%?gf%féi | pRlQuohhe internal structure of

the ink cartridge, and FIG s a bottomview to showan ink

i njection holerg. 85984 efidzged sketdonahanad) 6o dmw A%, d13, 88680088 a
met hod of ink injection into the ink cartridge according to the éenbodi nent

of §he ¢hwmdr @t tReSTRK T4 (iyd HoJRRARBRED th8@addNhett Bef enei ng now
to the acconpanyi ng drawi ngs, there are shown
invention;

FIG. 9 is a front view to show the connection state of
the ink cartridge according to the embodiment of the invention
to a cartridge holder:

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

15 and

| 'FIG. 11 is a schematic drawing to describe a methoed of ink
injection into the ink cartridge according to the embodiment
of the invention.

DESCRIPTIOCN OF THE PREFERRED EMBODIMENT

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

To begin with, the ink cartridge will be discussed with
reference to FIGS. 1 to 11. FIG. 1 1s an exploded perspective

25 view to show the whole of the ink cartridge according to the



preferred enbodi nents of an ink cartridge and an ink injection nmethod
thereinto incorporating the invention. To begin with, the ink cartridge
will be discussed with reference to FIGS. 1 to 11. FIG 1 is an expl oded
perspective 25 view to show the whole of the ink cartridge according to
the 7 enbodinment of the invention. FIGS. 2 (a) and 2 (b) are perspective
views to show t he appearance of the ink cartridge according to the

enbodi ment of the invention. FIGS. 3 and 4 are perspective views show ng
the internal structure of the ink cartridge according 5 to-the enbodi nent

f the i t i ewed fr l and_d di | ant |

i oot 1RSSRt 67 shs Bt PR 1 ORTC, U7 Ao { B B9 FEESHOLE t he

i nt . t t he ink tri di .o th di t of th

| nvent (Ve 8y bk BekPr Pk, (b d T Ao RAr Coi 98 TOoCRONE Wooative
' . - hanb

0 e ik PR R R T TS PRGN et bt HRe PRvERITeR e H G o

is a frardwaiiesn iy :«zhewfltt_fée—n@qrstqqidwh%ﬂtse%kt&erﬂﬂlﬁg@ééé&%%ccordi ng
to the enbodi mrent of the invention to a cartridge holder. FIGS 10 (a) and

10 § b) tar echd emdddindesclitbehel Inaanidbni Bseeiewadl oo paswage ofdthe ink
cartridge according to the enbodi nent of the invention, inwhich FIG 10-(a)
is a semimvdd i ewstlenddingmetiirezicipns hoM&$he 5 retret malarst raudinone of t he
ink cartridge, and FIG 10 (b) is a bottomview to show an ink injection
hol e. Vview and a rxear view to show the internal structure of the ink
cartridge according to the embodiment of the invention. FIGS.
7 and 8 are enlarged sectional views to show a negative pressure
10 generation system storage chamber and a valve storage chamber

of the ink cartridge accoxrding to the embodiment of the invention.

FIG. 9 is a front view to show the connection state of the ink
cartridge according to the embodiment of the invention to a
cartridge holder. FIGS. 10 (q) and 10 (b) are views to describe

15 an ink injection flow passage of the ink cartridge according
‘tothe embodiment of the invention, inwhichFIG.10{a) isasectional
view to schematically show the internal structure of the ink
cartridge, and FIG. 10(b) is a bottom view to show an ink injection
hole.

20 An ink cartridge 1 shown in FIGS. 2 (a) and 2 (b) has a
container main body (lower case) 2 almost rectangular in a plane
view, and opened to one side, and a lid body (upper case) 3 for
sealing the opening of the container main body 2. The interior

of the ink cartridge 1 is generally constructed to have an ink

25 flow passage system and an air flow passage system (both described



20 An ink cartridge 1 shown in FIGS. 2 (a) and 2 (b) has a container main
body (lower case) 2 alnost rectangular in a plane view, and opened to one
side, and a |id body (upper case) 3 for sealing the opening of the
container main body 2. The interior of the ink cartridge 1 is generally
constructed to have an ink 25 fl ow passage system and an air flow passage
system (both described - 8 later) Forned in the |ower portion of the
container main body 2 are an ink supply port 4 that can be connected to an
ink supply needle 72 of a record head 112 (both are shown in FIG 9), and
5 a first_opening (open hole) 85 and a second opening 86 (both are shown in
FI GS. Jiﬁﬁﬁpkj pl aced side by side adjacent to the ink supply port 4. The

ink supply port 4.is de t0 co i.cate ith _an_ink_end_chanber
(di frerent i AOBIEsth T CgiTeTs R oA e O fs B a8 ERANBEr T He<EPBeA | ater

and th i r.sto; i i ﬂﬂ% _n@gﬁﬁ_ e W a;tir i st orage
chanbe‘raa];(el£ nﬁlj tlglﬁf@hgﬁéﬁg%??tﬁ. ﬁ&%gtggtla cg}/@%:ﬁ;ﬂ?é?flcéflksgg?ﬁ%nber 200
made ofddipherrz Bl G rek®rBl A 1021 NSod ke SURRMNPANt F4c,a5) Shoyg in FIG
1. A through hole-200a axially opened is made at the center of 15 the seal

menber 2008 rdt sqFdichdr @peri Holal)\vaesheady) a2@tcbay epening sangostsi ng the
t hrough hol e 200a as the ink supply needle 72 is inserted and renoved is
di sposedrd nsitdven iimk FSGRP| § xoi tSi4plaard Side ey =ideeleidgalkceaanpoesise on
spring 202 for urging the spr[n% ‘ i

ink supply port 4. The ink supply port 4 is made to communicate

with an ink end chamber (differential pressure regqulating valve

storage chambex) described later, and the first opening 85 is

10 made to communicate with a first ink storage chamber (ink tank
chamber) 11.

A substantially cylindrical seal member 200 made of rubber,
etc., i1s placed in the ink supply port 4, as shown in FIG. 1.
A through hole 200a axially opened is made at the center of
15 the seal member 200. -Aspringbracket (valvebody) 201 £for opening
and closing the through hole 200a as the ink supply needle 72
*1s inserted and removed is disposed in the ink supply port 4,
and further a helical compression spring 202 for urging the spring
bracket 201 to the seal member 200 is placed.

20 The second opening 86 is made to communicate with the first
ink storage chamber 11 through an atmospheric communication port
86a, and communicate with the ink end chamber (second ink storage
chamber 16, third ink storage chamber 17, etc.,) through an ink
injection port 86b, as shown in FIGS. 10 (a) and 10 (b).

25 Retentionmembers 5 and 6 that can be attached to and detached



bracket 201 to the seal nenber 200 is placed. 20 The second opening 86 is
made to communicate with the first ink storage chanber 11 through an

at nospheri ¢ conmuni cation port ~86a, and comunicate with the ink end
chanber (second ink storage chanber 16, third ink storage chanber 17,
etc.,) through an ink injection port 86b, as shown in FIGS. 10 (a) and 10
(b). 25 Retention nenbers 5 and 6 that can be attached to and detached - 9
froma cartridge holder are provided integrally on the upper sides of the
container main body 2. A circuit board (IC board) 7 is disposed bel ow one

oG s OBt oA R OS5 76 BAETUHe ﬁe&sﬁﬁgsaiibsﬂ%iﬁﬁ%ﬁ &5 (o)
Gt o T, EPhC b REBEE iy D S AR SRl MEkatler o o

data co cer nic ng or type, pi grrent ase I'nk type,

ink rerp ﬁ{% o @nenmrn,u%pm@abbensdagesho@ﬂ@piﬂeﬁxcﬁmd;el and

t he Ilke so ta can be witten. 10 The val ve storage chanber 8

has an (laf)terdfhai aSRageeOpenedget €hifice €49 tiry dgeposedr bedbwstHe diiomer side)
as shown in FIG 8, and an |dent|f|cat|on pi ece(s) 73 and a val ve

0pes at irertarad o1V Greddenve ias Ehewrnd)inoFIGEe Redal dangpar &dls matching with
the ink cartridge 1 advance and retreat in the internal space. An 15

oper ati on arthes6infuibhonddnthds asttiosnaldsili EretaighirchinSormaate as t he
val ve operation rod 70 advances and retreats, is houysed in the upcg)er part
of the GaferraceEpins. 1nK, | Hon CHANPALH 0RO @RVieiPe, Pigment/dye ba

ink type, ink remaining amount, serial number, expiration date,
applied model, and the like so that the data can be written.
10 The valve storage chamber 8 has an intermnal 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
70 (shown in FIG. 9) on the record apparatus matching with the
ink cartridge 1 advance and retreat in the internal space. An
15 operation arm 66 of -an identificatidn block 87, which is rotated
as the valve operation rod 70 advances and retreats, is housed
in the upper part of the internal space. An identification convex
part (s) 68 for determining whether or not the ink cartridge matches
with a given record apparatus is formed in the lower part of
20 the internal space. The identification convex part 68 is placed
at a position for making possible a determination by the valve
operation rod 70 (the identification piece 73) of a cartridge
holder 71 (shown in FIG. 9) before the ink supply needle 72 (shown
in FIG. 9) on the record apparatus is made to communicate with

25 the ink supply port 4 (before an atmospheric open valve described

- 10 -



part (s) 68 for determ ning whether or not the ink cartridge matches wth
a given record apparatus is fornmed in the |lower part of 20 the internal
space. The identification convex part 68 is placed at a position for
maki ng possi ble a determ nation by the valve operation rod 70 (the
identification piece 73) of a cartridge holder 71 (shown in FIG 9) before
the ink supply needle 72 (shown in FIG 9) on the record apparatus is nade
to communicate with 25 the ink supply port 4 (before an atnospheric open
val ve described - 10 Ilater is opened). A through hole 60 as an

at nrospheric comuni cation hole opened and closed by the opening and

cl osi ng- adier 4ty ePegedn at nospheric open valve 601 is nmade in a chanber

wal | 8a of the valve storage 5 chanber. 8 (atnospheric open _chanber 501), as
Shown i n FI @ CRFOUTRECGSet QaroiF AFPATPLEF 1S CATBLBACHHLEREDFHRIRES| deo. of

the th h. hol.e 6 d the at her.i I 601_j | d th
e S 1850 BP0 e ATPRPREILS O YaLNE: SRL L Bligger on e
gper ati -rP%.ratlvéeggi s a%lses'ipgaaccf&{ﬁé“fw'aﬁfit Qb WHD %Ql(rg' é‘f&i 'y
eformable fi'lTm , and 1's placed projecting 1n an upward slantTng

di rect i i ¢ heRdbdfrilkhepedl v apBeratoen, LedsHOwAndnisrdixed to the
container main body 2 through a rotation supporting point 66a. The

pressur ithat bperition Ghn s6aid acheddtan bhe ehantier swaklof theBehsougis to
bl ock the through hole 60, and the whole of the pressurization film®6l is
f or med leflaré®l astd creealtmosphericf open valve 601 1s placed on the
other opening side of the through hole 60. The operation arm
66 has an operation part 66b for pressing a pressurization film
10 (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
supporting point 66a.
The pressurization film.él is attached to the chamber wall
15 . Ba so as to block the through hole 60, and the whole of the
pressurization film 61 is formed of an elastic seal member of
rubber, etc. The internal space formedbetween thepressurization
film 61 and the opening peripheral margin of the through: hole
60 is opened to a through hole 67 communicating with the first
20 ink storage chamber (ink tank chamber) 11 (both are shown in
FIG. 5).
The atmospheric open valve 601 has a valve body 65 for opening
and closing the through hole 60, and an elastic member (plate
spring) 62 for constantly urging the valve body 65 against the

25 opening peripheral margin of the through hole 60. The elastic

- 11 -



rubber, etc-. The internal space fornmed between the pressurization film®61l
and the opening peripheral margin of the through: hole 60 is opened to a

t hrough hole 67 comunicating wth the first 20 ink storage chanber (ink
tank chanber) 11 (both are shown in FIG 5). The atnospheric open val ve
601 has a val ve body 65 for opening and closing the through hole 60, and
an el astic nenber (plate spring) 62 for constantly urging the val ve body
65 agai nst the 25 opening peripheral margin of the through hole 60. The
elastic -11- nenber 62 is formed at an upper end part with a through hole

62b int ich ti 64 ted f | ati th | ti
o mor e P P ASGRION O Ll Mrht o pand. D SotALenEinenbe 69 i
fi d | t th t d h
g':lé,:ﬁc?%on S parpioﬁﬂrs& g8 °§sﬁé{1‘1§4 %ﬁ%a %s%ei#aﬁ%‘ﬁﬁtgi pu
| |
nmgg?np@éﬁ mo;w; fzjuq,f 1rg@i.n BRdyy 89&%(?5:?&}@ NG,e

bl ock 8 89 denot es or "sealing the I'n suppl y port 4
(t hr ougdt 110 & 2RABkr sand: FyFRRAL: 3016080t %afjr't' L9 iy csaakingrt he

first opening 85 and the second opening 86 unmeral 91 denotes a vacuum
pack f ataim dppdn@ ttterdudh cardrdidgaich &3, eady filled with ink. Next, the

ink flow passage systemand the air flow passage systemin the contalner
mai n body 2 s |IBIGe ldi swnesed 4Ft denefes encedel itid Ell@G8n label lput
on an upper face pvart of the container main body 2 corresponding
to the block 87, numeral 89 denotes a film for sealing the ink
supply port 4 (through hole 200a), and numeral 90 denotes a film
10 for sealing the first opening 85 and the second opening 86.
Numeral 81 denotes a vacuum pack for wrapping the ink cartridge
1 already filled with ink.
Next, the ink flow passage system and the air flow passage
system in the containermainbody 2will be discussedwith refexence
15 to FIGS. 1l to 10.
[Ink flow passage system]
The ink cartridge 1 is formed with an internal space by
joining the lid body 3 to the front of the container main body
2 through inner films (air shield films) 56 and 502 and joining
20 a protective label 83 to the rear of the container main body
2 through an outer film (air shield film) 57, as shown in FIG.
1. The internal space is divided into upper and lower parts
by a partition wall 10 extending slightly downward toward the
ink supply port side opposed to the record head 112 (shown in

25 FIG. 9), as shown in FIGS. 3 to 5. The lower area of the internal
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[Ink flow passage systen] The ink cartridge 1 is formed with an interna
space by joining the Iid body 3 to the front of the container main body 2
through inner filns (air shield films) 56 and 502 and joining 20 a
protective |label 83 to the rear of the container main body 2 through an
outer film(air shield film 57, as shown in FIG 1. The internal space is
divided into upper and |lower parts by a partition wall 10 extending
slightly dowmmward toward the 1ink supply port side opposed to the record
head 112 (shown in 25 FIG 9), as shown in FIGS. 3 to 5. The |ower area of

the internal - 12 spaceiprovides the first _ink storage chanber 11 opened
to the SRATRHARFESTH e Iddiffedtiko s tOrage €HePRETr étoPRERRAITA 10€ Two

i nt di at | I's, 30 d 301 diff t in height | ti di d
| n Cho AVFAPHSRE cbrdo CMRSALOT FEote tos (PRT BPREANAPES Nt 12500 10

I dwth, edet | 5 ' ol I f th
Firet ik StTrRge S o YR S0, 2R 30T, ARRRURCOEE BRI o1 ocea

to the DoliOMmpalle o2bpblealifSnd Hi skotaes ORIBE crlbudlld 1hs Pbaged on

the in suppl'y por e of the intermediate walT 300. The internediate 10

wal . 30+ pafddid @nsedie Jd0 sts igllacslonags eharbaetdinint@ tpBcispace parts
Ila and Iib placed side by side in the ink infection direction (up and

down) Theod rirey RRdicasarvabl @H: icf fhemedr swi 1k as tdrepiegkhpaber3dla havi ng
the sanme axis as the axis of the first opening 85.

The other intermediate wall 301 is opposed to the bottom part
of the first ink storage chamber 11 and is placed on the ink
supply port side of the intermediate wall 300. The intermediate

‘10  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 infermediate wall 301 is formed
with a through part 30la having the same axis as the axis of
the first opening 85.

15 Oon the other hand, the upper area of the internal space
is defined by a frame 14 with the partition wall 10 as a bottom
part. The internal space of the frame 14 forms (a part of) the
ink end chamber connected to the recoxrd head 112, and the front
side of the ink end chamber is divided into left and right parts

20 by a Qertical wall 15 having a communication port 15a. One of
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

25 ink storage chamber 11 is connected to the second ink storage
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15 On the other hand, the upper area of the internal space is defined by a
frame 14 with the partition wall 10 as a bottom part. The internal space
of the franme 14 fornms (a part of) the ink end chanber connected to the
record head 112, and the front side of the ink end chanber is divided into
left and right parts 20 by a vertical wall 15 having a communication port
15a. One of the areas into which the internal space is divided provides a
second i nk storage chanber 16, and the other area provides a third ink
storage chanber 17. A comuni cation flow passage 18 comunicating.-with the

first 25 ink storage chanmber, 11.i s nnected to, t he second ink storage 13
chamber TR 8 o oo GORRTBH R LA PRSP ORak® At ATBHRT BRESPRr 1 183

d 18h at, | i ti ; i i 1.8
C0 Y ok, TS 2 1R o 82 b e B s RTUHE, CHU O BanblRYCRERSRIC 15
o . | ohovn | < 0 e 2
SoT o oAb n0il 8 A R0 D rlbelsdC pB LR PMRof | B E2R, ATd AN
the recesg ey £8Cthe AR birt £198 Mda kR NANE AN 4 awer eﬁ@@n&ﬂﬂﬁre -

conmmuni cation ports 19a and 19b conmunicating with the inside of t

i nks st ofrage € hpraal ddwh Sdix et idtad angstheanr fsloeld e iqamuaoteat £obm 10

fl owpassage 18 . One conmunication port 19a is placed at a position opened
to t he 3 Dwelorabéackinnghend isestl ingk the crmgyel rghafbehe IdeceskheaatthgBc.

communi cation port 19b is placed at a Eosition'opened to the upper area in
the fir& pawistiomageldhdifodaving two lower and upper communication

ports 19a and 19b communicating with the inside of the first
ink storage chamber 11 is provided upstream from the communication
10 flowpassage 18, Onecommunicationportl9aisplacedataposition
opened to the lower area in the first ink storage chamber 11.
The other communication port 19 is placed at a position opened
to the upper area in the first ink storage chamber 11.
| On the other hand, the third ink storage chamber 17 is formed
15 with a differential pressure regulating valve storage chamber
33 (shown in FIG. 6) for storingadifferential pressure regulating
valve 52 (membrane valve) shown in FIG. 7 and a filter chamber
34 (shown in FIG. 5) for storing a filter 55 (nonwoven fabric
filter) shown in FIG. 7 by a2 laterally elongating partition wall
20 22 and an annular partition wall 24. The partition wall 25 is
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 formedat a lowerpartwithapartition

25 wall 26 having a communication port 26a between the partition
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On the other hand, the third ink storage chanber 17 is forned 15 with a
differential pressure regul ating val ve storage chanber 33 (shown in FIG

6) for storing a differential pressure regulating valve 52 (nmenbrane
valve) shown in FIG 7 and a filter chanber 34 (shown in FIG 5) for
storing a filter 55 (nonwoven fabric filter) shown in FIG 7 by a

| aterally elongating partition wall 20 22 and an.annul ar partition wall 24.
The partition wall 25 is formed with through holes 25a for introducing ink
passed through the filter 55 into the differential pressure regul ating

val ve storage chamber 33 fromthe filter chanber 34. The partition wall 24
i s forndalat?4 anfherth e tiitiRRaWpat t104 oD 25 Rarmegdeomayisigeawith

conmuni cati o ort 2 tween the partition, - 24 and
partltlﬂnpﬁﬁp}P @éﬁ;[2§ gg?ﬁﬁa ? Wﬁ?ﬁﬁﬁ?ﬁ Parﬁmf{? QST SRR &ﬁ§7 havi ng
a comgagém“np&g&l253893&%‘@ tihe PALL! bl R0nRLI 2 apdoLbg foane 14 4

comruni IoONn passa comruni ca e conmmuni Cat on port 27a and

extendegg5 cbﬁﬂ’&ﬁ?c_%lﬁ QuslENnC B T RGN d S RIPWARM 8! WRen ehhienBant 1) on

wai | 27 and ranme 14. A throug e 29 co nicating with the filter

chagber 1 g4t h 8@y oind heov0 MIHRALNOR sPRELv24Ed Ak wedh &hRa paktiigiphaced in
an upper part of the communi cation passage 28. 10 The through hole 29 is

fornmed byia pardnd iR Walane( asnulzarchrsalgh) hdQe chHtdommaurst de inlde wight 1 t 1 on
wal | 27. The area 31 is fornmed by the partition walls 22, 24, and
the filter chamber 34 through the communication port 24a and
an area 31 is placed in an upper part of the communication passage
28,
10 The through hole 29 is formed by a partition wall (annular
wall) 30 continuous to the partition wall 27.
The area 31 is formed by the partition walls 22, 24, and
30 and a partition wall 30a (shown in FIG. 6). The area 31 is
formed deep at one end part of the container main body 2 (portion
15 communicating with the through hole 29) and shallow at an opposite
end part (portion communicating with the filter chamber 34).
The differential pressure regulating valve storage chamber
33 stores the membrane valve 52 as a differential pressure
regqulating valve that can become elastically deformed, such as
20 an elastomer, as shown in FIG. 7. Thé membrane valve 52 has
a through hole 52¢, and is urged to the filter chamber side by
2 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. Thehelicalcompressionspring

25 50 is supported at one end part by a spring bracket 52b of the
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30 and a partition wall 30a (shown. in FIG 6). The area 31 is formed deep
at one end part of the container main body 2 (portion 15 conmunicating with
the through hole 29) and shallow at an opposite end part (portion
comunicating with the filter chanber 34). The differential pressure
regul ati ng val ve storage chanber 33 stores the nenbrane valve 52 as a
differential pressure regulating valve that can becone elastically
defornmed, such as 20 an elastoner, as shown in FIG 7. The nenbrane val ve
52 has a through hole 52c, and is urged to the filter chanber side by a

hel i cal conpressign sgring 50, and has an outer peripheral margin fixed
t hr oug PSP IR VAL VEnP ¢ RTFhRAE D LPRESHTe eRAtRALTePY ardibk 1pgdhr 2cket

| t |.c.wel.ding. Th | i cal ' ' 25 50 i ted at
one ond Pt B BLAPPRDCOF hEREC IR CROLHRE LAY 18T EHEARE SHRISS2 and at
 t d b ' : t i n.t di ff ti.al
Cogul Aty TaPVERRS 2k 2eRErREY S53EAT ne i | Medtlictn ] e el car

COMPr ey Al SHd Hemthdd SIS TR NANGL AhYB, Pont SeBlnbfiPOchy (RO €l ement

for the 5 pressure regul ating valve to con

di f er efils @l r et BSISYF €5 s \@PElr L §E) £OINGNalEtt U orith® INBADE 8RR VahVEL 2. Needs
to be placed by the helical conpression spring 50 without bend, position

shift, ptemgumes, sh@ivthen dorSex7? paiinerfalhz4mdebotes aafvans2 f osaas
integrally with the thick 10 part 52a of the nmenbrane valve 52. The filter
55 for tal bewbhgcedkby othpadwlilredughmandseiph uspinigng 50 without bend, :
position shift, etc., as shown in FIG. 7.
Numeral 54 denotes a frame formed integrally with the thick
10 part 52a of the membrane valve 52.
The filter 55 for allowing ink to pass through and capturing
dust, ete., is placed in the filter chamber 34, as shown in FIG.
7. The opening of the filter chamber 34 is sealed with the inner
film 56 and the opening of the differential pressure regulating
15 valve storage chamber 33 is sealed with the outer film 57. When -
the pressure in the ink supply port 4 lowers, the membrane valve
52 is separated from a valve seat part 25b against the urging
force of the helical compression spring 50 (the through hole
52¢ is opened). Thus, ink passed through the filter 55 passes
20 through the through hele 52c and flows into the ink supply port
4 through the flow passage formed by the recess part 35. When
the ink pressure in the ink supply port 4 rises to a predetermined
value, the membrane valve 52 sits on the valve seat part 25b

by the urging force of the helical compression spring 50, shutting

25 off the flow of ink. Such operation is repeated, whereby ink
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dust, etc., is placed in the filter chanber 34, as shown in FIG 7. The
opening of the filter chanber 34 is sealed with the inner film56 and the
opening of the differential pressure regulating 15 val ve storage chanber 33
is sealed with the outer film57. Wien the pressure in the ink supply port
4 |owers, the menbrane valve 52 is separated froma valve seat part 25b
against the urging force of the helical conpression spring 50 (the through
hol e 52c is opened). Thus, ink passed through the filter 55 passes 20

t hrough the through hole 52c and flows into the ink supply port 4 through

the fl oy pagsaged cefom%@k_ebxnkhsuﬁsfgsaop@r& .hﬁﬁlev\@%on%*egﬁiénﬁg%ﬁwe in

the ink supply port 4 rises to a predeterm ned val ue, rané val ve

52 sit oodsditte viad W Seadidt 25b by the urging force of the helica
conpression spring 50, shutting 25 off the flow of ink. Such operation is

repeat ed, WhEEbyfiowk pasddye isystgppl ied to the ink supply port 4 while a.
constant negative pressure is maintained. [Air flow passage system As
shown in Fl Gs 6shawe bolI& ned, ridien doodpiReirsnponnbddy52onst lermedr with a
meander groove 36 for raising flom1passa%e resistance, and a w de concave
gr odve FY Yhtxsd Wt i Medpate@rooye 6 fomospheing AhewWiprssr¥ea recess
part 38 (sp%fe arté__having an al nost rectangul ar shape in a plane view
| eadi ng&%S aribé?'i PSE & RISt RUGE THARBEF A1 ‘gghbﬁﬁf’iﬁ?rﬁllﬁr{%?l’?n%e recess
10 party 38 GO Al d A RS H A B raes2Le WG (8P, 8LT  Pegreabl e
having an almost rectangular shape in a plane view leading to
the first ink storage chamber 11 (shown in FIG. 5). The recess
10 part 38 contains a frame 3% and ribs 40, onto which an air permeable
film 84 is stretched and fixed to thereby form an atmospheric
ventilation chamber, A through hele 411 is made in the bottom
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
15 ' in FIG. 5) of the second ink storage chamber 16. The area 43
has athroughhole 44 and ismade to communicatewith the atmospheric
open' chamber 501 (shown in FIG. 8) through a communication groove
45 defined by a partition wall 603 and a through hole 46 opened
to the communication groove 45. The opening of the atmospheric
20 open chamber 501 is sealed with the inner film (air shield film)
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

valve operationrod700of thecartridge holder 71 abuts the operation

25 arm 66 shown in FIG. 8 formoving the convex part 66b (pressurization
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film84 is-stretched and fixed to thereby forman atnospheric ventilation
chanber. A through hole 41 is nmade in the bottom part (wall part) of the
recess part 38 and is nade to cormunicate w th an el ongated area 43
defined by the partition wall 42 (shown 15 in FIG 5) of-the second ink
storage chanber 16. The area 43 has a through hole 4 4 and is nmade to
comuni cate with the atnospheric open-chanber 501 (shown in FIG 8)

t hrough a conmmuni cation groove 45 defined by a partition wall 603 and a

t hrough hole 46 opened to the comruni cation groove 45. The opening of the

at nospheri c 20 open _chanber 2@1 S sealed with the inner flln1gﬁ;r shield
film Soo Howta fhe galye Rodyr §ils -t AT T Yuretd dRl¥merthe i nk

32[3%‘ de%iaaﬁ%m %%gpﬁfm?%g%%%%gw°"dﬁ7f%g‘é’}ps SEREES tlavf%\e%m 25t arm
66 g

[l m 6103 e a7t VB Dty % da RERERGhhomBR B EREHE 55 FEE. 1§

separ atied Jgamd he, RN g e iaher alg rrambnﬁm;rageshbmugﬂ ’ el o560, and

the first I'nk storage chamber, 1.1 shown in is opened to the recess
par$ 3&HwiuEs phes edhrugn Hol el @7,6 68,1 hnaugh, t bRet Brevgs he) esné7, 60,
and 46, the groove 45, the Lhrouyh hole 44, the area 43, the through hole
41, et dhrihgh vallve 4d0dykh20kriea td3e ithle shpphyhpbeleddis epenedhisy
insertion of the ink supgly needl es 72. As the valve body 201 in the ink
suppl y yeorie pddy @fdnéd the ink supply port 4 is opened by insertion

of the ink supply needles 72.
As the valve body 201 in the ink supply porl 4 is opened
10 and ink is consumed by the record head 112, the pressure of the
ink supply port 4 falls below a stipulated value. Thus, the
membrane valve 52 in the differential pressure regulating valve
storage chamber 33 shown in FIG. 7 is opened (if the pressure
of the ink supply port 4 rises above the stipulated value, the
15 membrane valve 52 is closed), ink-in the differential pressure
regulating valve storage chamber 33 flows into the record head
- 112 through the ink supply port 4.
Further, as consumptionof inkin the recordhead 112 proceeds,
ink in the first ink storage chamber 11 flows into the second
20 ink storage chamber 16 through the communication flow passage
18 shown in FIG. 4.
On the other hand, as ink is consumed, air flows in through
the through hole 67 (shown in FIG. 5) communicating with the
atmosphere, and the ink liquid level in the first ink storage

25 chamber 11 lowers. As ink is Further consumed and the ink liquid
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10 and ink is consuned by the record head 112, the pressure of the ink
supply port 4 falls below a stipulated value. Thus, the nenbrane valve 52
in the differential pressure regulating valve storage chanber 33 shown in
FIG 7 is opened (if the pressure of the ink supply port 4 rises above the
stipul ated val ue, the 15 nenbrane valve 52 is closed), ink -in the
differential pressure regulating valve storage chanber 33 flows into the
record head 112-through the ink supply port 4. Further, as consunption of
ink in the recordhead 112 proceeds, ink in the first ink storage chanber
it flows into the second 20 ink storage chanber 16 through the
communileateilomeklobwspibeagerme8ichbiani poFE G 9, 1K tfromotties Harwd, as ink
is consuned, air flows in through the through hole 67 (shown in FIG 5)

communiioat isf@rwicieh chaabeat AbsprBrBEdaha Ehe FHICTRRRASY ThRAAMIR thehe first

i nk st 25 chanp 11 1 o) ) i.nk s f h d d.t i nk

| aut o X engP heveI OF atchas YHE SRS B Horive, S0 TRE (3fhe {11 st
ink st hanber . 11 d.to fhe . h y h hol
01 st ocgue chanier 14, (apgaet ot be. g bephil 4 ioul s od oot ol
vig the l"%ﬁ'ég‘y&g{ﬂb%ﬁrf.l Oy PAS $BB1L8 2rd AgSLASIp }Alyté‘bﬁb?an@'f&&:e@“bb' es

are nove uoyant tforce, only Lice inkflows into Lhe third ink
st or agegRarheridy ARfkeUIRtot e GOMANLARL S €8k A tnlbdeirnl ¥ hendou part of

the vertical wall 15, passes through the comrunication port 26a of the
partitit®@ communication port 15a in the lower part of the vertical
wall 15, passes through the communicationport 26a of the partition
wall 26 from the third ink storage chambex 17, moves up on the
10 communication passage 28, and flows into the upper part of the
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
15 regulating valve storage chamber 33 from the through holes 25a,
further passes through the through hole 52c of the membrane valve
52 separated from the valve seat part 25b and then moves down
in the recess part 35 shown in FIG. 6 and flows into the ink
supply port 4.
20 The ink is thus supplied from the ink cartridge 1 to the
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

25 in FIG. 7) abuts the identification piece 73 (shown in FIG. 9)
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wall 26 fromthe third ink storage chanber 17, noves up on the 10

communi cati on passage 28, and flows into the upper part of the filter
chanber 34 fromthe comunicati on passage-28 through the area 31 and the
comuni cation port 24a. After this, the ink in the filter chanber 34 passes
through the filter 55.shown in FIG 7, flows into the differential
pressure 15 regulating valve storage chanber 33 fromthe through hol es
25a, further passes through the through hole 52c of the nenbrane valve 52
separated fromthe val ve seat part 25b and then noves down in the recess
part 35 shown in FIG 6 and flows into the ink supply port 4. 20 The ink
i s t huseEuyhsl reatyidae el dadk7Eatiadgagienbry id thed@lyenengratipon|f a
different kind of ink cartridge 1 is placed jpn the cartridge hol der 71,
before 10R T0k JHISFFort SFFrepEe AT CEREPT RICSUPRYE Rile F2C { ne

identification convex part 68 (shown 25 in FIG__7) uts the identification
pi ece ﬁg(%ﬁ%vﬁa?Wﬁﬁg )] qa% S e pggrvtepitgaé h 1Pd@?ls‘ils,tao cki ng

entry . Lat het : I -Qf t ble as a
11 6 o W S IREEE, P O PR TR i SRREE TR BRI S re
thesval y& OpRelAt 208 £REs 7@1@%§v@%o&£fréyﬂsahaiﬂﬁ?ﬂﬂ&ﬂaﬂﬂ @BeaALML 586 either

and thus the valve body 65 is maintained in the closed -valve state,
preventyApvevapst ali piewdnt ey idkemdaldrin iof the ihkrsblivektsinrege chanber
11 as it is left standing.
first ink storage chamber 11 as it is left standing.
On the other hand, if the ink cartridge 1 is drawn out from
the placement position in the cartridge holder 71, the operation
10 arm 66 is elastically restored because it is no longer supported
by the operation rod 70, and the valve l';ody 65 is elastically
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.

15 Next, a method of ink injection into the ink cartridge'1l
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.

20 The ink injection method into the ink cartridge in the
embodiment is characterized by the fact that the ink tank chamber
1i and the ink end chamber can be filled with ink under different
ink filling conditions.

That is, the ink injection method is characterized by the

25 fact that the ink tank chamber 11 can be filled with ink in a
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On the other hand, if the ink cartridge 1 is drawn out from the placenent
position in the cartridge holder 71, the operation 10 arm66 is

el astically restored because it is no | onger supported .by the operation
rod 70, and the valve body 65 is elastically restored accordingly,

bl ocki ng the through hole 60, so that comunication between the recess
part 38 and the first ink storage chanber 11 is shut off. 15 Next, a

met hod of ink injection into the ink-cartridge-1 according to the

enbodi nent will be discussed with reference to FIGS. 5, 10, and 11. FIG

11 is assphend! vhidrawnRgatfodpherkbemd NEs | theddYrEClHnan iRt hed éRdo the
I nk cartridge according to the enbodinent. 20 The ink injection nethod
i nto t hehdudeaddr ikkgefilldderi@niiod menthiat ebananbephzed bymahwes fact that

the ink tank chanmber 11 and the ink end chanber can be filled with ink
under dildmgiemt ink filling conditions. That is, the ink injection nethod
is characterized by the 25 fact that the ink tank chanber 11 can be filled
with ink in % thizpendyatl imk iiiiartiee aeabiphelk @0 rashailwynt herBI®; and the
ink_end _ chanber can be filled with ink so that no atnpsphere remnains
thet ei nt1 T (4589 endReadtknk NP REEL PROBRFBLRE nk0Q 0PPHRT S3Rfve iNP38E 5 11
i s used._. The_ ink, injection qhineiﬁgp,c mprises. a nozzle 100b_for
i nj ecting rﬂ?ﬁrﬁQf% qﬂﬁHJggﬁﬁﬂfha e n%l}agnnbffwger 1f, 2 nozafe
100¢ 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
10 end chamber. The nozzle 100a is connected to the ink supply
port 4, the nozzle 100b to the first opening 85, and the nozzle
100c to the second opening 86.
The nozzle 100b is preferably inserted into and placed at
a deeper position in the cartridge than the through part 30la
15 of the intermediate wall 301 shown in FIGS. 3 to 5 and 11. Thus,
the ﬁozzle 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 30la (at a deep
interior part of the cartridge), whereby when ink is injected,
20 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 ligquid level
is small and thus bubbles are less produced. When the ink liquid

level rises as ink injection proceeds, the ink injection port

25 of the nozzle 100b goes under the injected ink and air entraining
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100c for injecting ink into the ink end chanber (second ink storage

chanber 16, third ink storage chanber 17, etc.,), and a nozzle 100a for
perform ng vacuum suction to discharge air in the ink 10 end chanber. The
nozzl e 100a is connected to the ink supply port 4, the nozzle 100b to the
first opening 85, and the nozzle 100c to the second opening 86. The nozzle
100b is preferably inserted into and placed at a deeper position in the
cartridge than the through part 30l1la 15 of the internmediate wall 301 shown
in FIGS. 3to 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
i nj ect i¥ILS PREFEFOF 158 ‘F}b%%géla’bééé nioﬁa?lgcf‘ﬁg' t FF&8ghE gk P fat a

d interi .t .of the, trid s by. wi i\Ak 4ins Lhiected, 20 ink
bbbl eSSRH B G E8c P BRTBCUT T PR PR CnCLoROPRE R of
bubbl es" ¢ BE Bt &Vent 87! S MR ToBgTAR G of
novel o TO0I S Thel Y A4 T evar® ForEaRs O noPae ki B dr | fes

producedhe Winfediliendle Wl Goll ARl theseirde bBkabflegslon proceeds, the
ink injection port 25 of the nozzle 100b goes under the injected ink and

ai rsentrai niTihs 21 €esnRdaBOibdge $6 3 haktnbahip Bisicdaownt (iacplscedven i f
i nk bubbles occur when ink is injected, the internediate wall 301 prevents
t he buhbl etief soaLEi Shown amd FIGk Huleftes daknds ocoertdbt vednbubbkes
internediate wall 301 and the first opening 85. 5 Thus, if the ink
cartri deeve s the rp Wsithe dokh Ergidgeed .
Consequently, ink with no bubbles can be supplied through
the communication ports 1%a and 19b to the communication flow
10 passage 18 and finally can be supplied to the ink supply port
4.
When ink is supplied through the first opening 85 to the
ink tank chamber 11 as inéicated by the arrow (solid line) in
FIG. 10, the atmosphere in the ink tank chamber 11 is escaped
15 through the atmospheric communication port B6a 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
through hole 67, but the atmospheric open valve 601 is closed
20 with the ink cartridge 1 not placed in the cartridge holder 71.
Thus, the atmospheric communication port 86a is provided for
escaping the atmosphere (air) in the ink tank chamber 11 when
ink is injected.
The atmospheric communication port 86a is opened facing

25 the second opening 86 together with the ink injection port 86b.
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lri Lice state shown in FIG 5) after ink is injected, ink bubbles nove to
the top of the ink cartridge 1. Consequently, ink with no bubbles can be
supplied through the comunication ports 19a and 19b to the communi cati on
flow 10 passage 18 and finally can be supplied to the ink supply port 4.
When ink is supplied through the first opening 85 to the ink tank chanber
11 as indicated by the arrow (solid line) in FIG 10, the atnosphere in
the ink tank chamber 11 is escaped 15 through the atnospheric comunication
port 86a as indicated by the arrow (dashed Iine) in FIG 10, whereby it is

made posghhl e tHeO sTBRkY obRkihbomet he Bezzke HOPR. tdbatiim, od herddik tank
chanber 11 communicates with the atnospheric open valve 601 through the

througholie 6xjebtbd} hihatdms pher henoPFher it orihicatioesedr20sgath the
ink cartridge 1 not placed in the cartridge holder 71. Thus, the
at nospheard o hooniminiiceitdadn. opoplo r&6 & 6bs cpnovedbdrhet icestapsagléde at nosphere
(air) in the ink tank chanber 11 when ink is injected. The atnospheric
communi cat i dfexpor tirg6drnjecdpiemed nftacithg 128 £hd shawhdr opendugh 8ehe oget her
with the ink hg;ectton port 86b. - 22 Thus, the second opening 86 is
seat ed N2z & HEOGG [Wh1do bgr Gdscussied withj sefegenahetebyI€helht nospheric
communi catiqn port 86a and the ink igLect[Qn port 86b ﬁan be hgrgetically
seal ed. Nextin€ il fafeddtliadn PERES Uke TRARLBRIPENEADER PhAr B gRL 2R
between the ink injection port 86b of the second opening 8§,
to which the nozzle 100c¢ is connected, and the ink supply port
4. Thus, unless the pressure on the ink supply port 4 side is
10 low, ink cannot be filled up to the ink supply port 4. .
Air needs to be prevented from being mixed into the ink
end chamber. Thus, vacuumsuction is conducted through thenozzle
100a from the ink supply port 4 side at the same time as ink
is supplied through the nozzle 100c.
15 Further, the communication port 18a 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 port 18a, the communication flow passage 18,
‘the second ink storage chamber 16, and the third ink storage
20 chamber 17 up to the ink supply port 4 as ink mixed with no air
{atmosphere) .
Next, the ink injection operation in the embodiment will
be discussed with reference to FIG. 11l. As an ink cartridge,

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

25 the film 89 and the first opening 85 and the second opening 86
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5 nozzle 100c will be discussed with reference to FIG 11. The
difEe.rential pressure regulating valve 52 is placed between the ink
injection port 86b of the second opening 86, to which the nozzle 100c is
connected, and the ink supply port 4. Thus, unless the pressure on the ink
supply port 4 side is 10 low, ink cannot be filled up to the ink supply
port 4., Air needs to be prevented frombeing mxed into the ink end
chanber. Thus, vacuum suction is conducted through the nozzle 100a from
the ink supply port 4 side at the sane tinme as ink is supplied through the
nozzl e 100c. 15 Further, ;the_ conmmunication port 18a is provided in the

pr oxi miaff &e3Re i FREIAE SERL b %%?}9@68”51"1‘ the §é&6‘n300-b%rﬁlﬁb‘71°k%i,' so t hat
k lied_th h th filled th t
bort18a ¢ hBSCORN CHr Fan-1 Fow Paceherd St iee St A AeE SHage "
hanb 6,. h hi t 0 |
port a el A i el 3 9??&?%5& ERASECLE o e AR drﬁgélc‘f lon

operat i Q¢ n t e | Wil gsbe_ diiSeHsSed-dhd o &l srenee tigFl G 11.
As an F%E'cartﬁﬁl gggdﬁggg%ﬁk %artrlage 1 befo?e th%ﬁTnk %upplg'port 4 1is

seaﬂ ed jWstdetdrt B@rftl beb 8P B itshenfeesbaopety heBFiaRd 1RE Saoengk openi ng
- 23 are sealed (hernetically sealed) with the film90 is provided.

As showneinb el G1 §Hroadl edhd fiersazapesidd®d todlilk ief ihhected imjection .
machi ne 100 are connected to the ink supply
the ink end chamber (second ink storage chamber 16, third ink
storage chamber 17, etc.,) through the first ink injection port
86b. At this time, ink is injected into the first ink storage
10 . chamber 1l while atmosphere in the first ink storage chamber
11 is discharged from the atmospheric¢ communication port 86a
(shown in FIG. 10).
When the first ink storage chamber 11 is filled with ink
to about 50% of the volume of the first ink storage chamber 11,
15 ink injection through the ink nozzle 100b is terminated. Ink
is injected into the ink end chamber while vacuum suction (vacuum
degree 100%) is conducted through the ink supply poxrt 4. In
this case, to prevent remaining bubbles and air mixture, it is
desirable that ink should be injected into the ink end chamber
20 to about 100% of the volume thereof. Excessively injected ink
may be discharged through the ink supply port 4.
After ink injection using the nozzles 100a, 100b, and 100c¢
is ended, the first opening 85, the second opening 86, and the

ink supply port 4 are hermetically sealed. The ink injection

25 operation is now complete.
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port 4, the first opening 85, and the second opening 86 (ink 5 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 chanmber (second
i nk storage chanmber 16, third ink storage chanber 17, etc.,) through the
first ink injection port 86b. At this time, ink is injected into the first
i nk storage 10 chanber 11 while atnosphere in the first ink storage chanber
11 is discharged fromthe atnospheric conmunication port 86a (shown in
FIG 10). Wen the first ink storage chanber 11 is filled with ink to
about 50% of . the, volune of the first jnk storage chanber 11, 15 ink
injection t Fﬁhék?ghl? &S ?Rbﬂﬁifﬁ?%‘-ﬂ(}% 127 ?‘é‘ﬂﬁrhélaé‘obe FPﬂ?"‘%eFiﬁ-Fé%‘?red into

t he |nﬁ end hanber _whi gcgun1suct t:(va um g ﬁ Ogég i.s ,conduct ed
t hr oug i d &HQSSBW%‘E)‘?‘E PN AHRES ds"& % 608}1& &Rt TPEnBE hi MY bubbl es
and ai r mixt si.cabl e .t u sifly t he ink
end char?’g; %ﬁfb aﬁ%@t t %001 %f ?ﬁep\f}% hrgrg t%gr%%?pet@xkg%f;%l v%y I hj ected

i nk ey RR e hae deli g%gaeeh@n'teklﬁvp@ﬁpfppgéa fo Hd Heddkaidl ection
usi ng the nozzles 100a, 100b, and 100c 1s ended, the first opening 85, the
seqnd iepeninGste, amd shebilikySvapbyiReihgican cobeénPiiéal |y seal ed. The
ink injection 25 operation is now conplete. - 24 Thus, in the enbodi nent,
i nk i njectiodnc&hebenesdimerd, uritkercageshehierle Lhpestnospioendi fillnisig
respectively required for the ink

percentage in the first ink storage chamber 11 is set to 50%

has been described, but the invention is not limited to it and

the percentage canbe changed appropriately in response to infjected
10 ink amount.

As seen ' in the description made above, according to the
ink cartridge and the ink injection method thereinto according
to the invention, ink can be smoothly supplied from the ink tank
chamber to the ink end chamber, and stability on printing can

15 also be ensured.
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tank chanber and the ink end chanber, so that bubbles can be prevented
frombeing mxed into ink supplied to the head whet 5 ink is used, and
stability on printing can be ensured. In the enbodi nent, the case where Lhe
at nosphere filling percentage in the first ink storage chanber 11 is set
to 50% has been described, but the invention is not limted to it and the
percent age canbe changed appropriately in response to injected 10 ink
anount. As seen-in the description made above, according to the ink
cartridge and the ink injection nethod thereinto according to the
invention, ink can_be snoothly supplied fromthe ink tank chanber to the

i nk endVBABnER CLAMER B9 [ity on printing can 15 also be ensured. -25

WHAT IS CLAIMED IS: 1. An ink, cartridge for a .recording apparatus, which
conpri ses: aPEaseA%aV?%gc%ﬁL¥h§g?éﬂ%rd%dﬁ%%%{d%ﬂﬁj%ﬁ?%r%Eugndwgﬁﬁhber 5

connuniga%in? with the ink tank chanber and an ink supply port; a ,first
openi ng %r%5 YW in the case, which comunicates with the ink tank

T e S LSNP UL Le S0 YE I BOEIURLER! o5,
whegei Nedhifun £as€ih§ WV itthd 1 Wit Pa il HIMRHNGhHCas OTARINuERLOPoPeEt for
‘a4 .first opening provided in the case, which communicates
with the ink tank chamber; and
| a second opening provided in the case, which communicates
with the ink end chamber.

10 2, The ink cartridge as claimed in claim 1, wherein the
case is provided with an atmospheric communication port for

- discharging atmosphere in the ink tank chamber, and-a suction
poxt for conducting vacuum suction of the ink end chamber.
3. The ink cartridge as claimed in claim 2, wherein the

15 suction port is the ink supply port.

4. 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 ink end chamber communicating with
the ink tank chamber and an ink supply port, wherein:

20 ink is injected into the ink tank chambers and the ink end
chambers such that ink injection into the ink tank chamber is
executed under a predetermined ink injection condition, and ink
injectionintothe inkendchamber is executedunder aninkinjection
condition different from the predetermined ink injection

25 condition.
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di schargi ng atnosphere in the ink tank chanber, anda suction port for
conducti ng vacuum suction of the ink end chanber. 3. The ink cartridge as
claimed in claim2, wherein the 15 suction port is the ink supply port. 4.
A nmethod of injecting ink into an ink cartridge for a recordi ng appar at us,
the ink cartridge conprising a case having an ink tank chanber, and an ink
end chanber communicating with the ink tank chanber and an ink supply
port, wherein: 20 ink is injected into the ink tank chanbers and the ink
end chanbers such that ink injection into the ink tank chanber. is

executed under a predeterm ned ink injection condition, and ink injection
into the ink endT@ﬁa#@érlﬁéeéiééntéﬂthﬁde%néﬂ thg ink earinidocardition

different fromthe_predeterm ned ink injection 25 condition. - 26 _S. The

i nk i njYGERGR bt ﬁéal?‘nﬂo yiher ¢k fr,l}frtllnikddé‘?&§t18pailﬁ§€l the ok @ wherein
the ink_.injection into, t nk. end __chanber ecut il e vacuum

sucki ngHE STk Seft® EHhﬁQErWh%# 'ﬁﬁquﬂ<|qﬁ%%5ﬂ ®nel o%n¥w‘Q?qqﬁ§l nk
cartridge ag 5 i c 5 e h qf the ink
end chanbe? is g%%dﬁ?%eéﬂghkghgh ﬁénﬁékigﬁép 9¥§%HHW% e e

card ri ¢q@imbd the 1Rk B, e%'eQBlH'EEHdehBEth bect Nn CoF tinLdagasncs! ai med
in any of clainms 4 to 6, wherein ink injection into the 10 ink tank
chanberchzgberedist edndukickd dheelahgtng SLROSEPBIE port of the ink
cartridge.
1. The ink injection method into the ink cartridge as
claimed in any of claims 4 to 6, wherein ink injection into the
10 ink tank chamber is executed, while discharging atmosphere in
the ink tank chamber.

I The ink injection method as claimed in claim 5 or 6,
wherein a ‘differential pressure valve installed in the ink end
chamber is opened by the vacuum suction of the ink end chamber.

15 9. The ink cartridge as claimed in claim 1, wherein the
ink tank chamber is openable to atmosphere.
10. An inkcartridge for a recording apparatus, comprising:
a container having an ink storage chamber, a differential
pressure valve storage chamber, and an ink supply port
20 communicatingwiththeinkstorage chamber throughthedifferential
pressure valve storage chamber;
a differential pressure valve mechanism in the differential
pressure valve storage chamber;
a first opening formed in the container for filling the

25 ink storage chamber with ink under a condition that the ink storage
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the ink tank chanber. 8. The-ink injection nethod as clained in claim5 or
6, wherein a-differential pressure valve installed in the ink end chanber
i s opened by the vacuum suction of the ink end chanber. 15 9. The ink
cartridge as clainmed in claim1, wherein the ink tank chanber is openable
to atnosphere. 10. An ink cartridge for a recording apparatus, conprising:
a contai ner having an ink storage chanber, a differential pressure valve
storage chamber, and an ink supply port 20 conmunicatingwith the ink
storage chanmber through the differential pressure valve storage chanber; a
differential pressure valve nmechanismin the differential pressure valve
st or agechodrdrgieris adnimutl apdwd g thoree spheriee container for filling the

25 ink storage chanmber with ink under a_condition that the ink storage -
27 chanber & SREHIIARSGY iamnest ids pher ongadeesndospéhilhgngofhed in the

container for filling.th val ve stqrage chanber with ink under a condition
that vatt¥i ﬁ%?%ﬁﬁﬂ%&ﬁfﬁ%?%Iﬂiﬁa1wn@uﬂgpfrp8rFpnglfiPnTﬁEaFnKaﬁ%P?ridge
according t laiml1Q, el i tai ner has a second ink storage
charrber{gcoa l?llleg&among"hvﬁ t'%ket%:u@&’\r/lgll \?(eé%srﬁt'or age chanber, and a conmuni cati on

{1 ow passage, | ni@lPased ekiqage! Becs Pl AL A 248 ARATR wRBEe1hepgCONd 1Nk
st orage chanber for communi cati on therebetween.
container has & second ink storage chamber communicatbting with
the valve storage chamber, and a communication flow passage
interposed between the ink storage chamber and the second ink
storage chamber for communication therebetween.
10 12. UThe ink cartridge according to claim 11, wherein:
the communication flow passage has a communication port
opened to the ink storage chamber, and
the second opening faces the communication port of the
communication flow passage to enable ink.infjection via the
15 communication port and communication flow passage into the second
ink storage chamber and the valve storage chamber without ink .
injection into the ink storage chamber.
13. The ink cartridge according to claim 10, wherein the
second opening faces a first part of an ink flow passage system
20 between the ink storage chamber and the valve storage chamber,
and a second part of the ink flow passage system, which is located
upstream of the first part in an ink flow direction, and the
first opening is opened to the ink storage chamber.
14. The ink cartridge according to claim 10, wherein ink

25 is injected into the ink storage chamber using the first opening
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10 12. The ink cartridge according to claim111l, wherein: the comunication
fl ow passage has a comruni cation port opened to the ink storage chanber,
and the second opening faces the comunication port of the conmmunication
fl ow passage to enable ink injection via the 15 conmuni cati on port and
communi cation flow passage into the second ink storage chanber and the

val ve storage chanber without ink injection into the ink storage chanber.
13. The ink cartridge according to claim 10, wherein the second opening
faces a first part of an ink flow passage system 20 between the ink
storage chanber and the val ve storage chanber, and a second part of the ink
fl ow paS@ageatyasteninvkrehink eI chafhiaredd 6 sherpedsthyarghin an ink
flow direction, and the first opening is ,opened to the ink storage

chanmber the45e99Rd | pRT o714 i e fa%:‘ﬂ? PSS ﬁtf@,Sp%‘fé'Fei nink 25is

i njected intp.the.ink. storage .champer usin he first,.opening. -.2 SO
that air in ??}é iwl}es:f@? é:gagq%ﬂa elaclchgilggh ?g%%altr‘hrlolngﬁq?‘etr%énség nd part-
and the; segco ni t tyosphernsg 16 3K rhd agearding to
claim 1'11‘,D aﬁie?%?ﬁgijh i%‘?nj ect e}iiecnrt%gset ﬁ-g%\?ge\r%e tgl?{%)?gglquﬁaﬁggrggt hr ough

thesfirsireSopathe 0Oink Nl dipkpdd QN PaBEAGN VYU RELRB sgeandgopeni ng
so that” the val ve storage chanber is isolated fromthe ink storage
chanberso-th2d the valve storage chamber is isolaled from the ink storage

chamber.
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