| NK CARTRI DGE AND | NK JET PRI NTER | NCORPORATI NG THE SAME BACKGROUND OF THE
| NVENTI ON 5 The present invention relates to an ink cartridge used as an ink
supplying source of an ink jet printer. In further detail, the invention

, relates to an ink cartridge capable of supplying ink with an ink supplying
needle at an ink jet printer side inserted into a needle insertion hole
formed on a gasket attached to an ink outlet port when the sane ink
cartridge is nmounted in an ink 10 jet printer. In this type of ink
cartridge, fINKEAMRPRDGEANDINKOIET FRINEHRNCORPORATING FHE SAMIL Nos.
2001- 113723A and 2002-192739A, an annul ar projection which protrudes
outward fromthe circunference of a gasket press-fitted to an ink outlet
port is formed at the outer circunferential face 15 thereof, and sealing of
the gasket is secured. ThaBACKGR® SFKEHE INVENBIONfitted to the ink
outlet port, the annular projection is forcibly crushed, wherein spacing
between the inner circunferential face of the ink outlet port and the outer
circunferential face of the gasket is sealed. As a result, air is prevented
from ismvadi ng an iThle pessentdnventiort helatask te art inlkdgartfidgen osediate an2thkpassi ng
t hrough the spaci ng between the outer circunferential face of the gasket
and t he i nneupplying sotirmeenftarainkfjatprinter.t hig furtkeodeladt thppirtveniibs oglates to

bubbl es are prevented fromflowi ng out fromthe ink reservoir. The gasket

att ached t can ink dankidgetdapiabok stplyiag ek with an inklshgplyinaneedl atsare mkas
silicone rubber, chloroprene rubber, butyl rubber, etc., or a 25 resilient
mat eri al suéeh pastar] aisieomsertedsinto a2t needidansentiobbbolenforenddalan angasket

el astomer resin deteriorate over tinme, and plastic defornmation thereof
becones attached to an ink outlet port when the same ink cartridge is mounted in an ink

10 jet printer.
In this type of ink cartridge, for example, as disclosed in Japanese
Patent Publication Nos. 2001-113723A and 2002-192738A, an annular
projection which protrudes outward from the circumference of a gasket
press-fitted to an ink outlet port is formed at the outer circumferential face
15 thereof, and sealing of the gasket is secured. That is, if a gasket is
press-fitted to the ink outlet port, the annular projection is forcibly crushed,
wherein spacing between the inner circumferentiat face of the ink outlet port
and the outer circumferential face of the gasket is sealed. As a result, air is
prevented from invading an ink reservoir in the ink cartridge from outside,
20 passing through the spacing between the outer circumferential face of the
gasket and the inner circumferential face of the ink outlet port. Also, air
bubbles are prevented from flowing out from the ink reservoir.
The gasket attached to the ink outlet port is formed of a rubber
material such as silicone rubber, chloroprene rubber, butyl rubber, efc., or a

25 resilient material such as elastomer resin, etc. These rubber materials and



worse. Therefore, the sealing property of a gasket is weakened by

chronol ogi cal deterioration, wherein there is an anxiety that, by a force
acting on the gasket when attaching and detaching an ink cartridge, air
invades 5 inwardly from outside through spaci ng between the outer
circunferential face of the gasket and the inner circunferential face of
the ink outlet port, or air bubbles are flown out frominside to outside.
Al so, where an ink cartridge is stored or where an ink cartridge remains
attached i nelsimef (@sit @teHorasn gver e, perinksticdripenation thespeldpeCames air
gradual |y invades between the outer 10 circunferential face of the gasket
and the i nn¥ersa.r cuiieseione.i dhe r gealings RrResftnkof odit 9§§keﬁor'§ wegkenpd BY r
bubbl es are deposited at the ink outlet port. Accordin , air bubbl es may
be supplied Ch@”@@"iﬂ%l@%‘%’!orﬁﬁ% ‘@h@l@"@)ﬁh%{ﬁ ip AR ﬁ%etypm t atfé’lj‘"eﬁ BEHNG t h
ink, resulting in faulty discharge of ink Iiquid droplets and an inability
to di schar géh Wheegashetavaen atiashing @hdi Aelaching R§ qacaRydgRsalrt igvades
SUMMVARY OF THE INVENTION It is therefore an object of the invention to
provi dé an inwareriremndyésidedheaah §Pa@€6ththge%ﬁh%lqﬂ?fgﬁfc%@férefﬂi@'\K@‘é@l t he
ink outlet port and a gasket for 20 a long tine period. It is also an

obj ect of tﬁfath%@é‘ﬁlﬁto?ﬂ@ éh%r'@"\ﬁrd@r%ﬁ“ﬁeﬁ?(”tjaétfaﬁ ightte ik uleb Aokt i Hg@Euch an
ink cartridge as an ink supplying source. In order to achi eve the above

obj ects, acPupRIPAGIedlovReouhiFRm: Nsise to atside s Alse\vaRE &R INhIcaREABRIBlge,
conprising: 25 a cartridge body formed with a first chanber storing, i nk and
a first 2 ﬁ@é%‘%§éd"'1%?tqrbwkh%ﬁﬂrl¥§lea??m?ﬂ@5cﬁiﬁCQ?ddBrEt PFRLIRRAJRANE AKNE n t he

first chanber
period, there is a concern that air gradually invades between the outer

10 circumferential face of the gasket and the inner circumferential face of the ink
outlet port, so that air bubbles are deposited at the ink outlet port.
Accordingly, air bubbles may be supplied to the ink jet head side of an ink jet
printer together with ink, resulting in faulty discharge of ink liquid droplets and
an inability to discharge, wherein a deterioration in printing quality results.

15

SUMMARY OF THE INVENTION

It is therefore an object of the invention to provide an ink cartridge
capable of securing an airtight seal between the ink outiet port and a gasket for
20 a long time period.
It is also an object of the invention to provide an ink jet printer
incorporating such an ink cartridge as an ink supplying source.
In order to achieve the above objects, according to the invention,
there is provided an ink cartridge, comprising:

25 a cartridge body formed with a first chamber storing ink and a first



flows out; an elastic first gasket having a first through hole, and the
‘elastic first gasket being fitted into the first recessed portion; and 5 a
first gasket stopper having a second through hole and fitted into the first
recessed portion such that the first gasket is pressed against an inner face
of the first recessed portion. Wth this configuration, spacing between the
gasket and the ink outlet port is kept airtight by the gasket stopper.
Therefore, in contrast with an 10 assenbly where the seal is kept only by

t he resiliemecessadpattiopnhavinrg @nohkidwley pokeTomiviriceak in the Mirg chamber
configuration can be kept airtight even if the gasket chronologically

det eri orat esflowsheutein it is possible to prevent air from passing through

t he spacing. Furthernore, since the gasket stopper is press-fitted directly
to the first recessedelpstia ficah gaskeheavagta fivyéroogh hotel ard deetbstindirsi n, 15
t he gasket stopper is prevented fromdropping or falling off while securing
the positi ogasket bamgditadeinto iecinstireagisped pertiemiandt y can be i nproved.
Preferably, the first gasket stopper has a first face brought into contact
with a %ide portiom fiyst gasket isteppdrd@ying atsesond thyough dwie @dddittedi iote ted a
second face brought into contact with the first gasket so as to press the
first 20 gadiietreggased podidnoluchrthpbins finst gaskaids prassediagaingifan ineer facst
recessed portion. In this case, when press-fitting the gasket stopper into
the first refdeediest rpeessashpontioni s possible to manage the anount of
insertion thereof. Accordingly, it is possible to nmanage the airtight seal.
Here, it is prefer itk thingontgieration: spaging betyeast thengaskat@ndithednlpputiele 25
first recessed portion is Provi ded with an annul ar projection surrounding
the ink 3 portis kept airtight by the gasket stopper. Therefore, in contrast with an

10 assembly where the seal is kept only by the resilient restoration force of the
gasket, the seal in this configuration can be kept airtight even if the gasket
chronologically deteriorates, wherein it is possible to prevent air from passing
through the spacing. Furthermore, since the gasket stopper is press-itted
directly to the first recessed portion of the cartridge body and retained therein,

15 the gasket stopper is prevented from dropping or falling off while securing the
position of the gasket. Accordingly, reliability can be improved.

Preferably, the first gasket stopper has a first face brought into
contact with a side portion of the inner face of the first recessed portion and a
second face brought into contact with the first gasket so as to press the first

20 gasket against a bottom portion of the inner face of the first recessed portion.

In this case, when press-fitting the gasket stopper into the first
recessed portion, it is possible to manage the amount of insertion thereof.
Accordingly, it is possible to manage the airtight seal.

Here, it is preferable that the bottom portion of the inner face of the

25 first recessed portion is provided with an annular projection surrounding the ink



outlet port. In this case, the projection is cut into the second face of the
gasket, whereby the airtight seal between the gasket and the ink outl et
port can be secured. 5 Preferably, the first gasket has a projection
adapted to be fitted with the first gasket stopper. In this case, the
gasket is fitted with the gasket stopper before press-fitting the gasket
into the first recessed portion. Accordingly, both nenbers can be
sinmultaneously fitted into the first recessed portion, and the 10
assenbl i ng weklelRaitbe sinplified. Alternatively, it is preferable that the
first gasket stopper has a first face brought into contact with a first
side portion of thdnithifegageadle grojepkon iy sul inte ¢ seeonpbfageoaf il gaskelcond
face brought into contact with an inner face of the first through hol e of
the first gawkerehyothesattighireesl heiween toe gpskrbanddhensk eutlet parecandsi de
portion of the inner face of the first recessed portion. Here, it is
preferabl e t B&gurgd. annul ar protrusion is forned on an outer circunferential
face of the first gasket and brought into contact with the second side

portiondof the inndrrefereblyofihe fiestrgasket has & peeginn adapted torkr fitted widltur e
the seal between the %asket and the ink outlet port. 20 Preferably, a first
val ve body i thedfirspeasheetistoppes. first chanber. Here, a first elastic menber
urges the first valve body toward the first recessed portion such that the
first through hol e 16f thineCase; sthegaaua@t issfited swidh bijiet Basketr stoppesl hefopady .
Preferably, the cartridge body is forned wwth a second chanber 25 storing
wast e i nk an@resssdting dheepaskad dnporthe ofif shaeragseth pomtion. nl Accpestinglyr deth

members can be simultaneously fitted into the first recessed portion, and the

10 assembling work can be simplified.

Alternatively, it is preferable that the first gasket stopper has a first
face brought into contact with a first side portion of the inner face of the first
recessed portion and a second face brought into contact with an inner face of
the first through hole of the first gasket so as to press the first gasket against a

15 second side portion of the inner face of the first recessed portion.

Here, it is preferable that an annular protrusion is formed on an outer
circumferential face of the first gasket and brought into contact with the second
side portion of the inner face of the first recessed portion in order to secure the
seal between the gasket and the ink outlet port.

20 Preferably, a first valve body is disposed in the first chamber. Here,
a first elastic member urges the first valve body toward the first recessed
portion such that the first through hole of the first gasket is closed by the first
valve body.

Preferably, the carfridge body is formed with a second chamber

25 storing waste ink and a second recessed portion having an ink inlet port from



4 which the waste ink flows in. The ink cartridge further conprises: an

el astic second gasket, having a third through hole and fitted into the
second recessed portion; and a second gasket stopper, having a fourth

t hrough hole and fitted into the second recessed portion such that the
second gasket is pressed 5 against an inner face of the second recessed
portion. Wth this configuration, it is possible to securely prevent waste
ink fromleaking through the ink inlet port. Here, it is preferable that

t he second gabiat tret vapter inkaftoves in.r sthe idecartndgey furthartaonopnigasc tannelaltia si de
portion of the inner face of the second 10 recessed portion and a second
face brought seaond geskatchaving ks third tbenmhdiajasinetfitt into the peeww tdeessedond
gasket against a bottom portion of the inner face of the second recessed
portion. It pertiam tanera seebrd gakkett stappehdayotg arfopdntthmugbf holkeanchfitted f ace
of the second recessed portion is provided with an annul ar projection
surroundi ng irlte the5sécdncbuetassepopaortiont siich dhslothe skeonth| gaskehtist pressedond
gasket has a projection adapted to be fitted with the second gasket

st opper 5 Al t agaanst aslinneri face of Hies seqref cabsed pheiort he second gasket st opper
has a first face brought into contact wwth a first side portion of the

i nner face of the Withsthtomdnfigersdiond itpisrpossiblane seceeynprevent wasdaghk into
contact with an inner face of the third through hole of the second gasket so
as to press froe egmhuthroughktite inganlietpod. second side portion of the inner
face of the second recessed portion. Here, it is further preferable that an
annul ar protrusi on Herd, ot isepreferable that the second gasket stopper has a first face

brought into contact with a side portion of the inner face of the second
10 recessed portion and a second face brought into contact with the second
gasket so as to press the second gasket against a bottom portion of the inner
face of the second recessed portion.
It is further preferable that the bottom portion of the inner face of the
second recessed portion is provided with an annular projection surrounding the
15 ink outlet port.
It is also preferable that the second gasket has a projection adapted
to be fitted with the second gasket stopper.
Alternatively, it is aiso preferable that the second gasket stopper has
a first face brought into contact with a first side portion of the inner face of the
20 second recessed portion and a second face brought into contact with an inner
face of the third through hole of the second gasket so as to press the second
gasket against a second side portion of the inner face of the second recessed
portion.
Here, it is further preferable that an annular protrusion is formed on

25 an outer circumferential face of the second gasket and brought into contact



25 an outer circunferential face of the second gasket and brought into
contact 5 with the second side portion of the inner face of the second
recessed portion. It is also preferable that a second val ve body is
di sposed in the second chanber. Here, a second elastic nmenber urges the
second valve body toward the second recessed portion such that the third
through hole of 5 the second gasket is closed by the second val ve body.
According to the invention, there is also provided an ink jet printer,
conpri sing: withitng speond eider plirtign loé #ak; ireed face ofrtbe desbhdvwiedesseseldbertiohavi ng a
first hole at a tip end thereof and 10 adapted to be inserted into the ink
outlet port of the lhbovalsd niretaablel thpt avddcendpealse apdyhisouligpaskd i ths
t hrough hol e and the second through hole and while enlarging the first
t hr ough hol esecorul dbamber.suldpre; & tsecond élastihendmbat ucgenties seoond halienk | et
recording head via the first hole. Preferably, the ink jet printer further
conpri ses a bedytowamnl thewedcorkb remssded  pdrben sych talc thedthiral #nrawgha hoigp obnd
t hereof and adapted to be inserted into the ink inlet port of the ink
cartri dge astreesedondidgasket o dosed byhhé separsdivalye biddyough the third through
hol e and the fourth through hole and while enlarging the third through hole
in order to supply Adeordugt to thek inventioe, tecensl atseapbevided iam inkeiet @ciotar, hol e.
20 Wth the above configurations, since it is possible to securely prevent
air from i nvadinpgsinge i nk cartridge through the spacing between the ink
outlet port and the gasket, air bubbles formed by invaded air are prevented
from being suppli eth trk jehesdondtingtheagcandi ng head along with ink, and faulty
di schar ge

J a first hollowed needle, having a first hole at a tip end thereof and

10 adapted to be inserted into the ink outlet port of the above ink cartridge while
passing through the first through hole and the second through hole and while
enlarging the first through hole in order to supply the ink in the first chamber to
the ink jet recording head via the first hole.

Preferably, the ink jet printer further comprises a second hollowed

15 needle, having a second hole at a tip end thereof and adapted to be inserted
into the ink inlet port of the ink cartridge as set forth in claim 8 while passing
through the third through hole and the fourth through hole and while enlarging
the third through hole in order to supply the waste ink to the second chamber
via the second hole.

20 With the above configurations, since it is possible to securely prevent
air from invading the ink cartridge through the spacing between the ink outlet
port and the gasket, air bubbles formed by invaded air are prevented from
being supplied to the ink jet recording head along with ink, and faulty discharge
and an inability to discharge ink droplets are prevented, thereby maintaining

25 printing quality. In addition, it is possible to securely prevent waste ink from



and an inability to discharge ink droplets are prevented, thereby

mai ntaining 25 printing quality. In addition, it is possible to securely
prevent waste ink from 6 |eaking through the ink inlet port. According to
the invention, there is also provided an ink cartridge, conprising: an ink
chanber having a recess portion fornmed inside a casing and 5 an ink outlet;
an elastic gasket fitted into a bottomof the recess portion; a novable
cover inserted through a top portion of the recess portion, the novable
cover divi di repking thndugtetes it inlegpdrtan at nospheric communi cati on chanber
and 10 a coil spring urging the novable cover toward the ink reservoir,
wherein as ink is fAcsasdingntq tee imventiesetheseris alar pravidedsan ighcassid@een

t he novabl e cover. and an i nner face of the recess portion form ng an ink
meni scus, whEPEPASYWe gap is sized such that a strength of the ink meniscus
s greater than anah i BrbibBY Ha0IEea 26L4ApGHichIBhBY iALbSA cadig indir 01 NG
force of the coil spring 1s preferably |ess an the strength of the 1nk
meni scus. BRBEMIDBHEERE PTI ON OF THE DRAW NGS The above obj ects and advant ages
of the present invention will 20 becone nore aP&ﬁgent by describing in

detai | preferred exdWplagtiy gaskabiiterinie aipiiosy Pl e 16CFEs BPEIE to the
i nter ) noor por at | Ry e BoVer MiPrtag hBuBnREIEPBY 4 e Poedih PRt o
the inventi ofie movable cover dividing an ink reservoir and an atmospheric
communication chamber; and
10 a coil spring urging the movable cover toward the ink reservorr,
wherein as ink is filled in the ink reservoir, ink invades a gap between
the movable cover and an inner face of the recess portion forming an ink
meniscus, wherein the gap is sized such that a strength of the ink meniscus is
greater than an ink pulling force acting on the ink outlet.
15 An urging force of the coil spring is preferably less than the strength

of the ink meniscus.

BRIEF DESCRIPTION OF THE DRAWINGS

The above objects and advantages of the present invention will
20 become more apparent by describing in detail preferred exemplary
embodiments thereof with reference to the accompanying drawings, wherein:
Fig. 1 is a schematic view of an ink jet printer incorporating an ink
cartridge according to a first embodiment of the invention,
Fig. 2A is an upper perspective view of the ink cartridge;
25 Fig. 2B is a lower perspective view of the ink cartridge;
Fig. 3 is a perspective view of a disassembled state of the ink

cartridge;



Fig. 2A is an upper perspective view of the ink cartridge; 25 Fig. 2B is a
| ower perspective view of the ink cartridge; Fig. 3 is a perspective view of
a disassenbl ed state of the ink cartridge; 7 Fig. 4Ais a top plan view of
the ink cartridge; Fig. 4B is a section viewtaken along a line IVB-1VB in
Fig. 4A; Fig. 5Ais an enlarged section view of an ink outlet port in the
ink cartridge, showing a state that an ink supplying needle is not inserted
into the 5 ink outlet port; Fig. 5B is an enlarged section view of the ink
outl et port, show nfiga4Asisat ptplat view ohihesinpmiaytridgeneedl e is inserted into
the ink outlet port; and Fig. 6 is an enlarged section view of an ink outl et
port in an ink carFig d@esacsastdinngewdakersalmmgda Bnd ddBAWBtindfigt #8; | nvent i on.
10 DETAI LED DESCRI PTI ON OF THE | NVENTI ON Enbodi nents of the invention wll
be descri bed bel ow Fig. d&i d8 lanwetibrgad:kectinc eievo of lam ade oaphetngomgn dhawnkgs.
15 As shown in Fig. 1, an ink jet printer 1 conprises: a platen 3 for

t ransport i ng cartridger showgnged state 2natrarainti sugptyiog needic et ook ibgeded antodineY; an
ink jet head 4 whose nozzle face 4a is opposed to the platen 3; a carriage 5
for causi nginkeuiletkpgret head 4 to reciprocate in directions indicated by
arrows X; a cartridge nounting portion 7 capable of nmounting an ink
cartridge 10 which B@ sbhE aesnlargpdcidolioncodwerds tbé inkloutlet pegpsbowirg ank
nozzles of the ink jet head 4, and a controller 8 configured to drive the
respective petatedinat amirtkhupphkng eieedle is inserted into the ink outlet port; and

Fig. 6 is an enlarged section view of an ink outlet port in an ink
cartridge according to a second embodiment of the invention.
10
DETAILED DESCRIPTION OF THE INVENTION

Embodiments of the invention will be described below in detail with
reference to the accompanying drawings.

15 As shown in Fig. 1, an ink jet printer 1 comprises: a platen 3 for
transporting a recording medium 2 in a direction indicated by an arrow Y, an
ink jet head 4 whose nozzle face 4a is opposed to the platen 3; a carriage 5 for
causing the ink jet head 4 to reciprocate in directions indicated by arrows X; a
cartridge mounting portion 7 capable of mounting an ink cartridge 10 which

20 supplies respective colors of ink to respective ink nozzles of the ink jet head 4,
and a controller 8 configured to drive the respective portions in the ink jet
printer 1.

The ink cartridge 10 is provided with four independent ink chambers
in which black ink, cyan ink, yellow ink and magenta ink are respectively stored,

25 and a waste ink chamber for collecting waste ink. The cariridge mounting



printer 1. The ink cartridge 10 is provided with four independent ink
chanbers in which black ink, cyan ink, yellow ink and nagenta ink are
respectively stored, 25 and a waste ink chanber for collecting waste ink.
The cartridge nmounting 8 portion 7 is provided with ink supplying needles
7(1) through 7(4) for taking out ink fromrespective chanbers, and a waste
i nk supplying needle 7(5) for supplying waste ink to the waste ink chanber.
When the ink cartridge 10 is nounted in the cartridge nmounting portion 7,
an i nk suppl portprchanpelvides! itth aisebplyhy eleesitespl (1@ shroagha¢d) foe talahgiost of
ink fromthe ink cartridge 10 to the jet head 4. The ink jet printer 1

i ncludes a ng¥zlfient apsSediveachanbernnaie\d avaste ihk osugoneng| maetie 3750 fohe
printing direction X. The nozzle cap 9 is connected wth the waste ink
suppl yi ng needpglyitigS)astieainkrtoithis wastp i6k cRagttelor Whdrf tHehimkl€artridgecantis | dge
10 is mounted Iin the cartridge nounting portion 7, a waste ink collecting
channel is f afoeded rianthieheamnddgd encamtiryy tportidre Aveat énk rdupphang egchanmel tidie i nk
cartridge 10 via the ink supplying needle 7(5). If the ink punp 6 is driven
W th thé& nozidrenezhpvHicte supplest @spbbiivenozioreof mkdrota tiod ikheantmdgd ¢0 thdlaal 4,

it is possible to collect waste ink fromthe head side into the waste ink
15 chanber. fstheadwh in Figs. 2A through 4B, the ink cartridge 10 conprises
four ink chanbers 12(1) through 12(4) and one waste ink chanmber 13 which
are forned in a | aTke ahk yeteprimtgatiechchuaisng nbkzieTbap @at agpdsitiors devigtesed of
a casing body 11 a and a cover plate 11 b for sealing a top opening of the
casi ng 20 botipriflse plEten Goinetheppritngldivectiort Xi nThantbiAe capadd isscolndgcted| nost
flat. Ink

with the waste ink supplying needle 7(5) via an ink pump 6. Therefore, if the

10 ink cartridge 10 is mounted in the cartridge mounting portion 7, a waste ink

collecting channel is formed from the nozzle cap 9 to the waste ink chamber in

the ink cartridge 10 via the ink supplying needle 7(5). If the ink pump 6 is

driven with the nozzle cap 9 covered on the nozzle face 4a of the ink jet head

4, it is possible to collect waste ink from the head side into the waste ink

15 chamber.

As shown in Figs. 2A through 4B, the ink cartridge 10 comprises four
ink chambers 12(1) through 12(4) and one waste ink chamber 13 which are
formed in a laterally elongated casing 11. The casing 11 is composed of a
casing body 11a and a cover plate 11b for sealing a top opening of the casing

20 body 11a. The cover plate 11b is thin, and its rear side is almost flat. ink
outlet ports 14(1) through 14(4) of the respective ink chambers 12(1) through
12{4) and a waste ink inlet port 15 for collecting waste ink into the waste ink
chamber 13 are formed on the bottom of the casing body 11a.

The casing body 11a is provided with cyfindrical casings 21 through

25 25 which are laterally arrayed and top ends thereof are open. Each adjacent



outlet ports 14(1) through 14(4) of the respective ink chanbers 12(1)
through 12(4) and a waste ink inlet port 15 for collecting waste ink into
the waste ink chanber 13 are fornmed on the bottom of the casing body 11 a.
The casing body 11 a is provided with cylindrical casings 21 through 25 25
which are laterally arrayed and top ends thereof are open. Each adjacent 9
casings are connected by a thin vertical plate 26. The upper end portions of
the casings 21 through 25 are connected to a |ateral connection plate 27. A

ci rcunf er ent casinfs anre cAdnestetidsyadhiat vértiealqplber 26 r Therfuppenknal patiges of t he
| at eral connection plate 27 so as to have a predeterm ned height. The bottom

5 portions ofhd basings i21dithreadh 28siregonagctcal ioug hatdfal alopneotime platd 270 ¢ach
other by a lateral connection plate 29. The casing body 11 a is an article
nol ded w t hciptaafareniialj featieod8 iFHerrhedrati the obtenberesindfa(ential ledyagbf 24 4)
each having a circular cross section and an open top end are forned with
the cylindri zaérat gsnngstiailplatd2? bo@sgb 2ave d beedepermineg heigts. ofThehmttom

respective ink chanbers 12(1) through 12(4) are blocked by a partitioning
pl ate 36 nadpodions ofetherdywihdscallcasings 2s tthioughvtd ale connectetidd datsi otbet he
circunferential frame 28 of the lateral connection plate 27. Cylindrical
at nospheri c bpranatecatdoomeption iR Paskiengasingdugly 11dds par aiticleomoideg! at e
30 in its thickness direction are fornmed at points 15 corresponding to the
respective i mithghastieingectidal) t hrough 12(4). The open top ends of the outer
circunferential plate portion 28 of the casing body 11 a are blocked by a
cover plate 11 b, ankke doaf érdehaspace 1@t etidoogh i 12(4heakht manahg alicireglr on i s
formed between the partitioning plate 30 and the cover plate 11 b. An
L- shaped spacessxsantidnrand aompemetopbene ade somidibdita jhe ecyiindtited casats 2h
10 through 24. The open top ends of the respective ink chambers 12(1) through
12(4) are blocked by a partitioning plate 30 made of a material such as plastic,
which is mounted inside the circumferential frame 28 of the lateral connection
plate 27. Cylindrical atmospheric communication ports 30a passing through
the partitioning plate 30 in its thickness direction are formed at points
15 corresponding to the respective ink chambers 12(1) through 12(4). The open
top ends of the outer circumferential plate portion 28 of the casing body 11a
are blocked by a cover plate 11b, and a slender space extending in the lateral
direction is formed between the partitioning plate 30 and the cover plate 11b.
An L-shaped space extending from the above-described space to the space in
20 the casing 25 is formed to constitute the waste ink chamber 13. The waste
ink chamber 13 is filled with an ink absorbing body 17 such as a foam or felt
material.
An atmospheric communication port 18 for communicating the waste

ink chamber 13 to the atmosphere is formed at the end portion opposite to the

25 end portion opposed to the casing 25 in the cover plate 11b. The

10



20 the casing 25 is forned to constitute the waste ink chanber 13. The waste
I nk chanber 13 is filled with an ink absorbing body 17 such as a foam or
felt material. An atnospheric comruni cation port 18 for comrunicating the
waste ink chanber 13 to the atnosphere is formed at the end portion
opposite to the 25 end portion opposed to the casing 25 in the cover plate
11b. The 10 atnobspheric conmunication port 18 is provided wth: a recess
portion 18a having a circular cross section and fornmed on the outer face of
the cover pl atreosdteri; cangnuragsticiBpoftord feid providee withem fesssopottive ¢Bwer

plate 11 b; a through hole 18c piercing through the cover plate 11b and
communi cat i n¢rawinigha theular vasisesdctibn @naifbaned 3n tandwdestaaki afghéidored Bthte One
end portion of the groove 18b communicates with the recess portion 18a and
t he ot her end1ppatgroove tiiderfeahed amine cutbe face dhtheheovieh pdatght 1igl thr8agh The
sealing film18d is adhered to the outer face of the cover plate 11 b so as
to seal the hbtough petcing IBoughdtheheoaropiaee 18b amd tdopirhunizatinhavitiothg t he
recess portion 18a is exposed 10 at the outer face of the cover plate 11 b.
I n the Vast e waske dhlactiembas]3.eamat 1 spalihg dims 18da Kme egd porteet afiitpel goover oss
section and having no i nk absorbing body 17 filled therein, are forned at
parts where tiBe evmraplicates withmthai eatsopqriion si820andr thepothardedd | portitie
partitioning plate 30. Thereby, the atnospheric comunication ports 30a are
15 i sol ated ferent emminiabtesr withgthieottycddh hold Mécc orTines gealihg dilranp8y is
portions 13a. Simlarly, an enpty portion 13b having a rectangul ar cross
section and adaerethtonthe okteafmerdfithg doedy plble filblsedad tresealthe shfougheltblat a
portion where the through hole 1 8c of the cover plate 11 b is provided,
wher ei n t he tiBcanghthleagreove 18b airtight, so that only the recess portion 18a is exposed

10 at the outer face of the cover plate 11b.

In the waste ink chamber 13, empty portions 13a having a rectangular
cross section and having no ink absorbing body 17 filled therein, are formed at
parts where the atmospheric communication ports 30a are provided in the
partitioning plate 30. Thereby, the atmospheric communication ports 30a are

15 isolated from the ink absorbing body 17 by the corresponding empty portions
13a. Similarly, an empty portion 13b having a rectangular cross section and
having no ink absorbing body 17 filled therein is formed at a portion where the
through hole 18c of the cover plate 11b is provided, wherein the through hole
18c is isolated from the ink absorbing body 17.

20 Next, a description follows of the structures of the ink chambers 12(1)
through 12(4). Respective colors of ink, cyan, magenta, yellow and black, are
filed in the ink chambers 12(1} through 12{(4). The structures of the
respective ink chambers 12(1) through 12(4) are identical to each other.
Therefore, a description follows of the structure of only the ink chamber 12(1),

25 and repetitive description of the other ink chambers 12(2) through 12(4) will be
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18c is isolated fromthe ink absorbing body 17. 20 Next, a description
follows of the structures of the ink chanbers 12(1) through 12(4).
Respective colors of ink, cyan, magenta, yellow and black, are filled in
the ink chanbers 12(1) through 12(4). The structures of the respective ink
chanbers 12(1) through 12(4) are identical to each other. Therefore, a
description follows of the structure of only the ink chanber 12(1), 25 and
repetitive description of the other ink chanmbers 12(2) through 12(4) wll be
11 omtted. obhw#iteahk chanber 12(1) is provided with: a circular recess
portion 31 formed inside the cylindrical casing 21; an ink outlet port

14(1) formed at theThedmk ehambet 1@ )ok grbeidedt withn & atreulal rébessportionad1
recess portion 31; a novable 5 cover 32 inserted through the open portion
(i.e., a topfopea peidd the oflindneal casingl2dr areibRssutizo portond@] fomhed ae thak
chanber 12(1); and a coil spring 33 for urging the novable cover 32

upwar ds. The contealpogti®vve the3Bopamt fate @ithé edrculsrdecssspoitivh 3 Es@mvmiabled4, at
which the ink outlet port 14(1) is provided, from the atnospheric

comuni &at i oroedraBRensd%ed ahraughctde bgemi pdrtibhei. easa eop rdpek0 pohtimbef tHS Vi a
t he atnospheric comunication port 30a. The novable cover 32 is nade
reci procal i girtiar verddscpdrtidnrEgtaofaheahkahabieeri el and aucdieserivig 8B fof ace
31 a of the circular recess portion 31. The novabl e cover 32 is provided
with a di sk- sihgipgdhemhovdideycodda3anveardy) i hei walatperdoven 322parixibendieg
downward fromthe outer circunferential face of the main body 32a. 15 As ink
is filled inunhbersidikinessenamir 384at whichi theadke oudlet pprt 361 betswemvidedh éramvabl e
cover 32 and the inner circunferential face of the circular recess portion
31, thereby the ainmospdrericrdonmmenneatisn cBgmber 35ngpnb imengapnd Gvithothenwaste ink
10 chamber 13 via the atmospheric communication port 30a. The movable cover
32 is made reciprocal in the vertical direction along the inner circumferential
face 31a of the circular recess portion 31. The movable cover 32 is provided
with a disk-shaped main body 32a and a cylindrical portion 32b extending
downward from the outer circumferential face of the main body 32a.
15 As ink is filled in the ink reservoir 34, ink invades a gap 36 between
the movable cover 32 and the inner circumferential face of the circular recess
portion 31, thereby forming an ink meniscus. By setting the gap 36 to an
adequate dimension, the strength of the ink meniscus formed in the
corresponding gap 36 is made larger than an ink pulling force acting on the ink
20 outlet port 14(1), whereby the ink meniscus is prevented from being broken
when the ink pulling operation is performed. In the present embodiment, for
example, the cylindrical portion 32b of the movabte cover 32 is formed so that
the outer dimension thereof is made smaller by approximately 0.1mm than the

inner dimension of the inner circumferential face 31a of the circular recess

25 portion 31. Therefore, as the movable cover 32 is inserted to be concentric
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adequat e di nension, the strength of the ink nmeniscus forned in the
corresponding gap 36 is nmade |larger than an ink pulling force acting on the
ink 20 outlet port 14(1), whereby the ink neniscus is prevented from being
broken when the ink pulling operation is performed. In the present

enbodi ment, for exanple, the cylindrical portion 32b of the novabl e cover
32 is forned so that the outer dinension thereof is nade snmaller by
approximately 0.1 mmthan the inner dinmension of the inner circunferential

face 3la of i thiercielLidr reeeessordibn3dr ti gap 38 whidreised 05@m Asdd Reormuakh e
cover 32 is inserted to be concentric 12 with the circular recess portion

31, a gap 36 bhebbgle armdadbherevetdeshs formed to becone annul ar therebet ween.
Since the inside of the ink reservoir 34 is naintained at a predeterm ned

negative pressure aBirlel themissity bheheoiihk Sipsen@iBl4/r gi fgaihbened sovabl e
cover 32 upward, ink is prevented from | eaking outside fromthe ink

reservoir 34 pve@ettehﬁinleﬂknel?atlvetpr@@smrelét( 3l tinesabyp tied ecMpriagrBs urdinguhéi ng
force acts on the ink outlet port 14(1). Further, even if the ink cartridge
10 is idcli meslabileleoasis 3Rrupveartuinkeid prhesesteddeam, leakingrdutsiel@kiporhriaginhke gap
36 between the inner circunferential face 31 a of the circular recess
portion 31 1Qesardoir Bt viavine! iak et pdz 1avale at Statcaivimespherink maling!forcat i on
chanber 35 conmunicating with the waste I nk chanber 13. The urgi ng force of

the coil sprigets 38 te % cetlefpoiio 1AEQoMEusthBl | even tihéme tifie cairtrigggt 10 o t he
i nk meniscus and the ink pulling force acting on the ink outlet port 14(1).
Therefore, theclineld sdbwagsisor & furesenipsidd Homnbeinnlbieenfrdm the gap B6Q9i ng
force of the coil spring 33, and air bubbles are prevented from invading
t he i nk resembebieerd4he Ahser, ciasurnftkential Sack & f opihd kircilak recddsepopiont 31
10 and the movable cover 32 toward the atmospheric communication chamber 35
communicating with the waste ink chamber 13.
The urging force of the coil spring 33 is set so as to become smaller
than the strength of the ink meniscus and the ink pulling force acting on the ink
outlet port 14(1). Therefore, the ink meniscus is prevented from being broken
15 by the urging force of the coil spring 33, and air bubbles are prevented from
invading the ink reservoir 34. Also, as ink is sucked from the ink outiet port
14(1), the movable cover 32 moves toward the ink outlet port 14(1) in response
to the ink suction force.
With reference to Figs. 5A and 5B, a description follows of the airtight
20 structure of the ink outlet port 14(1).  Since the airtight structures of the other
ink outlet ports 14(2) through 14(4) and the waste ink inlet port 15 are the
same as that of the ink outlet port 14(1), repetitive explanations for those will
be omitted.

A cylindrical portion 41 is formed at the center of the bottom face of

25 the ink reservoir 34, which passes through and extends from the bottom plate
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14(1), the novable cover 32 noves toward the ink outlet port 14(1) in
response to the ink suction force. Wth reference to Figs. 5A and 5B, a
description follows of the airtight 20 structure of the ink outlet port
14(1). Since the airtight structures of the other ink outlet ports 14(2)

t hrough 14(4) and the waste ink inlet port 15 are the sane as that of the
ink outlet port 14(1), repetitive explanations for those will be omtted. A
cylindrical portion 41 is formed at the center of the bottomface of 25 the
i nk reservoi poitibn 8t i thassesidrheocagdh partibrest eads the ank tdudebpbttotd(@hage 13
portion 31b of the circular recess portion 31, and the ink outlet port 14(1)
is defined lgfihde byylhendylinciaikcappottioond4 1. AAgaskekel2 Kavihgvaminsertiomdeid i on
hol e 42A (described later in detail) formed at the center thereof is

mount ed i n tHWRA (descubed ddtepor detbllf I9rmethet Yeskebted 2hereopieamrmtéd in fkee | nk
outlet port side by a 5 gasket stopper 43 fromthe outside. A valve body 44
is urged fromk aetlistpirde4(1t.0 The ggakéted? &2piagsed toihe sproutipt 4oriasidaldy 41 mes,
so that the insertion hole 42A is closed by the valve body 44. The outside
openi ng X t he gaeketrsteppkrog® ong)he odtsidee iAnkaloattloely 4sbisturgéd om she dadidel by a
plastic film46, and a filter 47 for elimnating foreign substances is
attached to tdéhe gasice 4peyiancpil spprey 48 md all tioneap e thg) thed inskeiomkoleut2/et

port 14(1). A rectangular positioning frame 7a into which the ink outl et
port 14(1) c¢xolobedbyshetvativa bodyprddedThe dutside apenirdgéhainwen egd ppehingh 7 at
the ink jet printer 1 side. The ink supplying needle 7(1) protrudes upwards
fromthe cewfd¢ne ik bodet pottahtfd) & skakdeby a plastit dilml 48 yaind a fikeodiiffoces 71
are formed at 15 a tip end portion of the ink supplying needle 7(1), and an
i Nk passage eHmirgating foreign substances is attached to the inside opening (upper end

10 opening) of the ink outlet port 14(1).

A rectangular positioning frame 7a into which the ink outlet port 14(1)
can be inserted is formed at the cartridge mounting portion 7 at the ink jet
printer 1 side. The ink supplying needle 7(1) protrudes upwards from the
center of the rectangular frame 7a. A plurality of ink orifices 71 are formed at

156 a tip end portion of the ink supplying needle 7(1}, and an ink passage 72 is
formed inside of the ink supplying needle 7(1).

As the ink cartridge 10 is mounted at the cartridge mounting portion 7,
the ink supplying needle 7(1) breaks through the plastic film 46 and is inserted
into the insertion hole 42A with the gasket 42 widened, thereby pushing up the

20 valve body 44. As a result, an ink supplying channel is formed from the ink
reservoir 34 to the nozzle orifices of the ink jet head 4 in the ink jet printer 1 via
the ink supplying needle 7(1). If the ink cartridge 10 is removed from the
cartridge mounting portion 7, the valve body 44 is again returned by the
pressing force of the coil spring 45 to a state where the valve body 44 is

25 abutted against the gasket 42, so that the ink outlet port 14(1) is returned to a
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formed inside of the ink supplying needle 7(1). As the ink cartridge 10 is
nmounted at the cartridge nmounting portion 7, the ink supplying needle 7(1)
breaks through the plastic film46 and is inserted into the insertion hole
42A wi th the gasket 42 wi dened, thereby pushing up the 20 val ve body 44. As
a result, an ink supplying channel is formed fromthe ink reservoir 34 to
the nozzle orifices of the ink jet head 4 in the ink jet printer 1 via the
i nk supplying needle 7(1). If the ink cartridge 10 is renoved fromthe
cartridge nowhesethstpte.ti on 7, the val ve body 44 is again returned by the
pressing force of the coil spring 45 to a state where the valve body 44 is
25 abutted agai nst fThe Igaskbalf pRrtiaoof thatcylindri¢al poolinn 1 wiuch farafsithei isk
returned to a 14 closed state. The lower half portion of the cylindrical
portion 41 whiulet portnt4{tihes inmkde mibl &t optart cylidddgali gommadeb 1 provided edthea
cylindrical portion 51 provided with a circular inner circunferential face
5la having a diiculr idhemeireumfeaential facebier hdvihald firprdiametarhanddhei yppeade
into an inner cylindrical portion 52 provided with a circular inner

ci rcunf e ent itedlf pation SRercobid mgdea istecamdhrdiraybndricaltpioction §2 moeidedrwitthan t he
first dianmeter. Therefore, an annular end face 53 is formed at the boundary
bet ween t he iameetarcinneurdireusfieicatiaf fawe 5Pa hadnghe s$eovmd dEmetenfvwdniohtisal
face 52a. An annul ar projection portion 53a is forned along 10 the inner

ci r cunf er ent ismhalEeddbapdng ifiost dameker. adhelafpreerah Baoeladb@ndThee dasisefiormad and
t he gasket stopper 43 are provided in the outer cylindrical portion 51, and
the val ve boddt g hadndary| betpeaengthes inres pravimfgeentiah fahe $Tmendcina indercal
portion 52. The gasket 42 is formed of a rubber material such as silicone

r ubber, circumferential face 52a. An annular projection portion 53a is formed along

10 the inner circumferential edge portion on the annular end face 53. The gasket
42 and the gasket stopper 43 are provided in the outer cylindrical portion 51,
and the valve body 44 and coil spring 45 are provided in the inner cylindrical
portion 52.

The gasket 42 is formed of a rubber material such as stlicone rubber,

15 chloroprene rubber, butyl rubber, etc., or a resilient material such as an
elastomer material, and presents an annular shape provided with an outer
circumferential face 42a brought into contact with the inner circumferential face
51a of the outer cylindrical portion 51.  An annular end face 42b is continued
to the ink reservoir side end of the outer circumferential face 42a, and an

20 annular valve seat portion 42c protruding into the inner cylindrical portion 52 is
formed at the inner circumferential edge portion of the annular end face 42b.
The valve body 44 is seated in the annular valve seat portion 42c. An annular
fitting projection 42d formed on the other annular end face of the gasket 42.

The inner circumferential face that defines the insertion hole 42A at the center

25 of the gasket 42 is provided with: a guide face 42f for the ink supplying needle,
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15 chl oroprene rubber, butyl rubber, etc., or a resilient material such as
an elastoner material, and presents an annul ar shape provided with an outer
circunferential face 42a brought into contact with the inner circunferenti al
face 51a of the outer cylindrical portion 51. An annular end face 42b is
continued to the ink reservoir side end of the outer circunferential face
42a, and an 20 annul ar val ve seat portion 42c protruding into the inner
cylindrical portion 52 is fornmed at the inner circunferential edge portion

of the annul whicknig widesedlpwardrtiee vatside bbtye asertiors bateed2Anante aineulaar
val ve seat portion 42c. An annular fitting projection 42d forned on the
ot her annul ainnendirtaméerentiahtacgad2@twhich is Widenethby tberiokrfupphing aleckice
that defines the insertion hole 42A at the center 25 of the gasket 42 is
provi ded wi t ht1)anguisdeotighteniptomtact with thalouterpgpitorimfgrendietifase theseathineh i s
wi dened toward the outside of the insertion hole 42A; and a circular inner
ci r cunf er ent liguidftighdé sg whi ch i s wi dened by the ink supplying needle 7(1)
and is brought into contact with the outer circunferential face thereof in a
| i qui d- Bi ght st at e. T Daskefastoppes ¥dpisemads ofsa piakticofigid gsiragenentrangd @&
conponent and is provided with an outer circunferential face 43a which can
be inserted Pividathwithiamewtet cireumfereatiali fare fd3eevBithacast be fesastad nde theal
portion 41 which defines the ink outlet port 14(1). An annular end face 43b
conti nued t oinneecirgkmfaseetialdace &il deof the dylatdrichabportioard Icwhishrdadinestthalink ace
43a has such a size corresponding to the 10 annul ar end face 53 at the ink
outl et port ewitet parui4tigr , Anranriulan endyfaneo e coolinuerRip e inkseseryRissIdR can
be fitted to an inner circunferential face 43c of the gasket stopper 43.
The gasket 42nd of thaiavied graumfereatial fakerdss has sugh assizel corsespRNANG 1P e
10 annular end face 53 at the ink outlet port side. Further, the fitting projection
42d of the gasket 42 can be fitted to an inner circumferential face 43¢ of the
gasket stopper 43.
The gasket 42 is mounted in a state where it is pressed to the annular
end face 53 at the ink outlet port side by the annular end face 43b of the
15 gasket stopper 43. Also, since the annular projection 53a is formed at the
annular end face 53, the annular end face 42b of the gasket 42 is pressed to
the annular end face 53 in a state where the annutar projection portion 53a is
cut into the annular end face 42b. [n other words, the annular end face 42b of
the gasket 42 is forcibly pressed by the gasket stopper 43 against the annular
20 end face 53 formed with the annular projection portion 53a. Therefore, even if
the gasket 42 deteriorates through a fong period of use and is plastically
deformed, the airtight seal between the gasket 42 and the ink outlet port 14(1)
is prevented from being reduced, and air is prevented from invading a small ink
chamber 48 formed between the filter 47 and the valve body 44. In addition,

25 when attaching and detaching the ink cartridge 1, air is prevented from
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end face 53 at the ink outlet port side by the annular end face 43b of the
15 gasket stopper 43. Also, since the annular projection 53a is fornmed at
the annul ar end face 53, the annular end face 42b of the gasket 42 is
pressed to the annular end face 53 in a state where the annul ar projection
portion 53a is cut into the annular end face 42b. In other words, the
annul ar end face 42b of the gasket 42 is forcibly pressed by the gasket
stopper 43 agai nst the annular 20 end face 53 fornmed with the annul ar

proj ecti on pomadsrg BBasmahdnletirraberd@front outside Huasken thap gaskelr4danddhe
through a long period of use and is plastically deformed, the airtight seal
bet ween t he Retietporaidt(1 hby ianfereaitacting por thelgashet 43 gk ainbwebles @ bei ng
reduced, and air is prevented frominvading a small ink chanber 48 forned
bet ween t he frevanted roghtiowing audlifiam mﬁiynw%.mk ahamBet #8810 tsoutsde.at t achi ng
and detaching the ink cartridge 1, air is prevented from 16 invading the
smal | i nk chamber 48irceotheo{itisgderojentionghd ehighasiest ba fittaed intadhe gaskalt | et
port 14(1) by a force acting on the gasket 42, and air bubbles are

pr event f r StAFesvicnig fetmed @b the BenglRalendifare ohim gaskes 4% it Isepensikie de.
Since the fitting projection 42d which can be fitted into the gasket 5

st opper 43 i simelanepusly prassdil Potathepempasentsf4d aad gdgkia theansegtionghole
possible to simultaneously press-fit both the conponents 42 and 43 into the

i nsertion hol@A &far dheegashit 4adrefitter into the targ ohitbet aaskatdstoppendtdyasket
stopper 43. Accordingly, the assenbly can be sinplified in conparison wth
a case wher e Acchredinglypdier pseeellisanee siraplEieskinaeaneaysqst wib-g casednNaito t he
insertion hole 10 42A. Therefore, in the ink jet printer 1 enploying the
above descri B resmectiygreamperrents aie @paraielys pipasylitied kveartbe insenliani e of
air intg the ink jet head
10 42A.
Therefore, in the ink jet printer 1 employing the above described ink
cartridge 10 as an ink supplying source, invasion of air into the ink jet head
side due to an insufficient seal between the gasket and the ink outlet port is
prevented, so that an inability of ejection or faulty ejection of ink droplets can
15 be avoided. Accordingly, printing quality can be maintained.
In a state where ink is filled in the ink reservoir 34 of the ink chamber
12(1), as shown in Fig. 4B, the movable cover 32 is positioned in the vicinity of
the upper end position of the circular recess portion 31, so that the capacity of
the atmospheric communication chamber 35 is minimized.
20 Since an ink meniscus is formed in the gap 36 between the movable
cover 32 and the inner circumferential face 31a of the circular recess portion
31, the atmospheric communication chamber 35 communicating with the waste
ink chamber 13 and the ink reservoir 34 are isolated from each other by the

movable cover 32. Further, since the movable cover 32 is pushed up by the

25 coil spring 33 toward the atmospheric communication chamber 35, the inside
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side due to an insufficient seal between the gasket and the ink outlet port
is prevented, so that an inability of ejection or faulty ejection of ink
droplets can 15 be avoided. Accordingly, printing quality can be

mai ntained. In a state where ink is filled in the ink reservoir 34 of the

i nk chanber 12(1), as shown in Fig. 4B, the novable cover 32 is positioned
inthe vicinity of the upper end position of the circular recess portion
31, so that the capacity of the atnospheric conmunication chanber 35 is

m ni m zed. @0h8iink eesErvoinB4rieReptinsa bsedatemifietd megativg apesfurostateen t he
novabl e cover 32 and the inner circunferential face 31la of the circular
recess portion 3I1As hénkatpuoiisgferdechrumt by ahéiiokjatirddes sife gosmamiieat i ng
with the waste ink chanmber 13 and the ink reservoir 34 are isolated from

each ot her ink dutiet pootvad(1¢, theveovalle cover B mosesde thodnkoudbl potomegl) 32 is
pushed up by the 25 coil spring 33 toward the atnospheric conmunication

chanber 35, sitibeagaisstdtere Jrgingf frbe of ke raatesprinigr 334wherdtaph pradetermined
predeterm ned negative pressure state. As an ink pulling force brought by

the i nB j et qliaatily 4f fikdie sapptiedronhthe inkkouiet bett 11¢1 ) tolhelink jdtheawyabl e
cover 32 noves to the ink outlet port 14(1) side against the urging force

of the coil springSiade thdratrebythacfithedak efamisast ormeanhithy gaib It betveesuppl i ed
fromthe ink outlet port 14(1) to the ink jet head 4. Since the strength of

t he i nk nmenireco®virgy mexiable theegap S e \wasar citduenfamsmtizg facy @flaeot theer 32
and the inner circunferential face 3l1a of the circular recess portion 31 is
| ar ger t hancitdwdan rdcepsigoringn 8oris éargehéhamiheniekimdiirgy farse nibe ihk okemistys t he
ink pulling force. Therefore, air bubbles are prevented 10 frominvadi ng the
i nk reser voisrn@4bmokda By the irtkepalting Sproer | 0 heoafons i aiatbubbleschaTpeavedledsi de
through the gap 36. Additionally, no ink | eaks fromthe ink

10 from invading the ink reservoir 34 side from the atmospheric communication
chamber 35 side through the gap 36. Additionally, no ink leaks from the ink
reservoir 34 side to the atmospheric communication chamber 35 side via the
gap 36.

Thus, the inside of the ink reservoir 34 is kept in an adequate

15 negative pressure state, wherein ink can be supplied without mixture of air
bubbles therewith and leakage of ink. In the ink end state, as shown in Fig.
5B, the movable cover 32 falls to the position where it is brought into contact
with the bottom face of the circular recess portion 31, and the capacity of the
ink reservoir 34 is minimized.

20 Fig. 6 shows a second embodiment of the invention. The basic
configuration of the airtight structure according to the present embodiment is
identical to that in the first embodiment. The corresponding parts are given
the same reference numerals, and a repetitive description for those will be

omitted.

25 The airtight structure of the ink outlet port according to this
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reservoir 34 side to the atnospheric comuni cati on chanber 35 side via the
gap 36. Thus, the inside of the ink reservoir 34 is kept in an adequate 15
negative pressure state, wherein ink can be supplied without m xture of air
bubbl es therewith and | eakage of ink. In the ink end state, as shown in Fig.
5B, the novable cover 32 falls to the position where it is brought into
contact wth the bottomface of the circular recess portion 31, and the
capacity of the 1ink reservoir 34 is mnimzed. 20 Fig. 6 shows a second
enbodi ment  admibdidinient éstdopmposEdeob asgasket a2li gutiat iiomreds-fifted antot thehink
structure according to the present enbodinment is identical to that in the
first enbodigutet pofthelQ; endes pasketrdoppert430ar €Tty inkroutleh postaltd isefasieilige
nunerals, and a repetitive description for those will be omtted. 25 The

ai rtight st ridetticat tothd ik outketquir ¢4( ) ahowaciooFidsn§Atand SBs Hbvesiehotthienent

I s conposed of a gasket 420, which is press-fitted into the ink outlet port

140, and a gaskédr shoppee FBO% midue irts @dlat dhaceoand lidthdt sproaiiecaliti the
identical to the ink outlet port 14(1) shown in Figs. 5A and 5B. However,

the anhul ararendarf profedioni sortred&3ant The fdsiet i420eis @odides with apriogedieth Wit h
the 5 annul ar projection portion 53a. The gasket 420 is provided with an
insertion Halle 428 aatthe heentemtreredthaareothe antbrt diecumfesntial rpontidre 4@t isal
portion 421 is press-fitted into the inner circunferential face 5la of the
i nk outl et pwess-fitéd inantteninenrcinguoifenepitianfat2251 s df gheddk autieh@ootut 40.
circunferential portion 421. The gasket stopper 430 is nade annul ar as a
whol e, and iAn sihapkd @otrasiohod2Dishiavmedron. ttshaptt droosgessedial portiom #21.ch a
cylindrical portion 432 extends
The gasket stopper 430 is made annular as a whole, and is shaped so as to
10 have an L-shaped cross section in which a cylindrical portion 432 extends
upwards from the inner circumferential edge portion of an annular bottom plate
portion 431.
An outer circumferential face 433 of the annular bottom plate portion
431 is press-fitted into the circular inner circumferential face 51a of the ink
15 outlet port 140. An outer circumferential face 434 of the cylindrical portion
432 is fitted into the inner circumferential face 423, which defines the insertion
hole 42A of the gasket 420, and a tapered needle guide face 424 is continued
from the inner circumferential face 423. Also, the outer circumferential face
434 of the cylindrical portion 432 confronts the annular protrusion 422 of the
20 gasket 420 in a press-fitted state.
As the gasket 420 is press-fitted into the ink outlet port 140, the outer
circumferential face 421 of the gasket 420 is brought into contact with the inner
circumferential face 51a in a state where the annular protrusion 422 is crushed.

If the gasket stopper 430 is press-fitted into the ink outlet port 140, the outer

25 circumferential face 434 of the cylindrical portion 432 is fitted inside the gasket
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upwards fromthe inner circunferential edge portion of an annul ar bottom
plate portion 431. An outer circunferential face 433 of the annular bottom
plate portion 431 is press-fitted into the circular inner circunferenti al
face 51 a of the ink 15 outlet port 140. An outer circunferential face 434
of the cylindrical portion 432 is fitted into the inner circunferential face
423, which defines the insertion hole 42A of the gasket 420, and a tapered
needl e guide face 424 is continued fromthe inner circunferential face 423.
Al so, the out#2ad wiiere ting gaskrti4d0 isdekibivpasbed ththeyinengylindicabdaas dha.432
confronts the annular protrusion 422 of the 20 gasket 420 in a press-fitted
state. As the gasketherefresirpthespresent embogireenthéhe wterueirasmipoential 4ace t he
outer circunferential face 421 of the gasket 420 is brought into contact
with the inné21, af wbighftbeannuar pratresen 423 is foredt & theegaskeienawnigdzoen
protrusion 422 is crushed. If the gasket_stopper 430 is press-fitted into

t he ink outl the ipsrautieiportt e isprshedso e tuner sirenmierentialdeca 34 aoit thiaénk
cylindrical portion 432 is fitted inside the gasket 19 420 where the gasket
420 is Porci buljetppetictide by He igasket sipppaddiddalandase FTight sephds efasuesd i n
the present enbodi nent, the outer circunferential face 421, at which the
annul ar pr ot belasm Yepoiuter faenadierentiat insegbdk end tbarineer orcumieeentiak faca | et
port 140 is pushed to the inner circunferential face 51 a at the ink 5

outl et port &ilde Dyeraferggagwen st maskad20adetesioratbes t hgpugis eallong tisee ur ed
between the outer circunferential face 421 and the inner circunferential
face 51 a. Peep@fairuse endnaifproehepgrataeonihe gdaskati 42Givdien Biteoingaandng
time period of use and a force operates on the gasket 420 when attaching
and det achi flgtaghinghkarainly i eR&idae 1Ge ther taidiht seadl cean bee manaintained

10 therebetween.

In addition, the invention is not limited to the above-described
embodiments. It may be subjected to various maodifications. For example,
although, in the embodiments, a description was given of the ink outlet port
using a circular recess portion, a rectanguiar recess portion may be employed.

15 In this case, if the gasket and the gasket stopper are shaped such that the
gasket and the gasket stopper can be fitted into the square recess portion,
similar effects can be achieved.

Also, it is not necessary that the portion, which contributes to the
press-fitting operation, of the outer circumferential face of the gasket stopper

20 may not be the entire circumference, but a part of the outer circumferential
face. Further, the assembly may include a plurality of annular projections

formed on the outer circumferential face of the gasket.

20



10 therebetween. In addition, the inventionis not limted to the
above-descri bed enbodinents. It may be subjected to various nodifications.
For exanple, although, in the enbodi nents, a description was given of the
ink outlet port wusing a circular recess portion, a rectangul ar recess
portion may be enployed. 15 In this case, if the gasket and the gasket

st opper FBAJHAEAJABYER IShat t he gasket and the gasket stopper can be
fitted into the square recess portion, simlar effects can be achieved.
Also, it is not necessary that the portion, which contributes to the
press-fitting operation, of the outer circunferential face of the gasket

st opper 20 n@ﬁiﬁgtcamdr_ée[}gorgﬁtigiﬁ% circunference, but a part of the outer
circunferential face. Further, e assenbly may include a plurality of

t
annul ar projecgt] e i [C tj al sket .
20 AT | 5 oL A RRRIPPO T sitEa P ehaBbbCC R 4o BAEBecBlech 16RAC
formed with a first chanber storing in nd first recessed portion having
an ink odgYisg abb‘ﬂ‘t"‘ﬁﬁbﬁ%\ﬁ‘i"&h‘”ﬁﬁb ngﬁmttﬁ%gfsit F@imllﬁﬁ &P ows out; an el astic
first gasket having a first through hole, and the elastic first gasket being
fitted into tlan eldstigtfirstegasketdehvipug @ ifisi; throwgh dofd, rend theislestic Sirwgasketthgingng a
second through hole, a first face brought into contact wth a first part of

an i nner fiitaé éntothet fret febesséd paciensad portion, and a second face pressing the
first gasket against a second part of the inner face of the first recessed

portion. 2. Theikiask@sibpids Batitg 3ech ﬂhfbdc%ﬂ Hol@iaiskt 3B rQight 1A chhtast
part of the first recesse portron is a side inner face thereof and the

second PRt £ hrstt an foif bR lindef Cfgcsestﬁ(*hp (ﬁli'gtirg&sgeﬁ I%rl%}f, LA second face pressing the

first gasket against a second part of the inner face of the first recessed portion.
2. The ink cartridge as set forth in claim 1, wherein the first part of the first recessed
portion is a side inner face thereof and the second part of the first recessed portion is a bottom

inner face thereof.

3. The ink cartridge as set forth in claim 2, wherein the inner face of the first recessed

portion is provided with an annular projection surrounding the ink outlet port.

4. The ink cartridge as set forth in claim 1, wherein the first gasket has a projection

adapted to be fitted with the first gasket stopper.

5. The ink cartridge as set forth in claim 1, wherein the first part and the second part of

the first recessed portion are different parts of a side inner face thereof.

6. The ink cartridge as set forth in claim 5, wherein an annular protrusion is formed on
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inner face thereof. 3. The ink cartridge as set forth in claim2, wherein
the inner face of the first recessed portion is provided with an annul ar
proj ection surrounding the ink outlet port. 4. The ink cartridge as set
forth in claiml, wherein the first gasket has a projection adapted to be
fitted wth the first gasket stopper. 5. The ink cartridge as set forth in
cl ai m 1, antestegicircurthteréntiak facp axfithe fitst tighskes aad bopughir intafontadievith thetsidecinaers ed
portion are different parts of a side inner face thereof. 6. The ink
cartri dgdacasfset filkoretdssedpatiahm 5, wherein an annul ar protrusion is fornmed
on 21 an outer circunferential face of the first gasket and brought into
contact with the side inner face of the first recessed portion. 7 The ink
cartridge as set forth in claiml, further conprising: a first valve body,

di sposed~i n t - ; Al Sﬁ(tl"? i ¢ nepber, which urges the
first val7ve b?ﬁffﬁ%%@%%g{t@@?g}%%@s{s’e éﬁgﬁﬁpglﬁ uch that the first

t hrough hole of_  the first gasket.i | osed the first valve body. 8. The

i nk cartri dge 2d¥sta@iverhodyy IFRPSEWEH]%F%rSt\R/ﬁ@PE%nan he cartridge body is formed

with a second chanber storing waste ink and a second recessed portion
havi ng an i nk ai fseelagas membem whickhurgpe thearse viehk badywoward thmdirst recassead
cartridge further conprises: an elastic second gasket, having a third

t hr ough Ipott®nanch fhat the dirstrih@ugh boleexd thredfirst gskatsedlopal ty the firgndlvae tedgond
gasket stopper, having a fourth through hole, a third face brought into
contact with a first part of an inner face of the second recessed portion,
and a fourth face pressing the second gasket against a second part of the

inner fage of 140656 e h§6E 15 in ALK | Wherein:

the cartridge body is formed with a second chamber storing waste ink and a second
recessed portion having an ink inlet port from which the waste ink flows in; and

the ink cartridge further comprises:

an elastic second gasket, having a third through hole and fitted into the second

recessed portion; and

a second gasket stopper, having a fourth through hole, a third face brought into
contact with a first part of an inner face of the second recessed portion, and a fourth face
pressing the second gasket against a second part of the inner face of the second recessed

portion.
9. The ink cartridge as set forth in claim 8, wherein the first part of the second recessed
portion is a side inner face thereof and the second part of the second recessed portion is a

bottom inner face thereof.

10.  The ink cartridge as set forth in claim 9, wherein the bottom inner face of the second

recessed portion is provided with an annularprojection surrounding the ink outlet port.
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9. The ink cartridge as set forth in claim8, wherein the first part of the
second recessed portion is a side inner face thereof and the second part of
t he second recessed portion is a bottominner face thereof. 10. The ink
cartridge as set forth in claim9, wherein the bottominner face of the
second recessed portion is provided with an annul arprojection surroundi ng
the ink outlet port. 22 11. The ink cartridge as set forth in claimS8,
wherein the second gasket has a projection adapted to be fitted with the

second gagket Thb QRO BArtridiot. as WRE fdrlKinCa4itd 8 08Rcrem hesedoddtdaskedl Hak @i pid8etion
wherein the first part and the second part of the second recessed portion

are di ff%Bﬁﬂéd{B%etﬁ&e%fwi%ﬁfe%cdﬂaﬁ%két?@gpérhereOf' 13. The ink cartridge as

set forth 1'n claim erelrn arf annu protrusion is formed on an outer
circunferential face of the second gasket and brought into contact with the
second side inner face of the second recessed portion. 14. The ink
cartridge as set forth in claim8, further conprising: a second val ve body,
di sposed 12n t Hbe dek eptridgsantset forthn claimeh gyhgrean shy finst patped thegsrend Rarhels t he
second val ve body toward the second recessed portion such that the third

t hr ough Hid secaifd tebessebpatidn gesdifferenspatsad edideyinmdrdaeabendf. val ve body. 15.

An ink jet printer, conprising; an ink jet recording head; and a first
hol | owed needl e, having a first hole at a tip end thereof and adapted to be
inserted into the ink outlet port of the ink cartridge as set forth in claim

I while SsSi : f 4 : h L anghhol e
and whi | ggénl g?l Sil%E%ﬁ?éﬁtargg%t. foﬁﬁﬁgggﬁlﬂggl ghgjﬁﬁo@g%}nh% @ﬁ%%ﬂ% 1% Eé I nE)nl n
the first, CRRTORbubferblfn WS dihe S520 Bhilbe BSRErokife 1d SothdiRhin BeSSecond

side inner face of the second recessed portion.

14.  The ink cartridge as set forth in claim 8, further comprising:

a second valve body, disposed in the second chamber; and

a second elastic member, which urges the second valve body toward the second
recessed portion such that the third through hole of the second gasket is closed by the second

valve body.

15.  Anink jet printer, comprising;

an ink jet recording head; and

a first hollowed needle, having a first hole at a tip end thercof and adapted to be
inserted into the ink outlet port of the ink cartridge as set forth in claim 1 while passing
through the first through hole and the second through hole and while enlarging the first
through hole in order to supply the ink in the first chamber to the ink jet recording head via

the first hole.
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23 16. The ink jet printer as set forth in claim15, further conprising a
second holl owed needle, having a second hole at a tip end thereof and
adapted to be inserted into the ink inlet port of the ink cartridge as set
forth in claim8 while passing through the third through hole and the
fourth through hole and while enlarging the third through hole in order to
supply tHé6. wdhtenk né printethas sacfortt iohdarimet 5, vivethétheospicingl anebend Bdllowed

needle, having a second hole at a tip end thereof and adapted to be inserted into the ink inlet

port of the ink cartridge as set forth in claim 8 while passing through the third through hole

and the fourth through hole and while enlarging the third through hole in order to supply the

waste ink 10 the second chamber via the second hole.
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