3 0 APR 2004 Z An Ink Tank Unit, an Ink jet cartridge Having Said |Ink Tank
Unit and an Ink Jet Apparatus Having Said Ink Jet Cartridge BACKGRCIJ?I@-@ZZUU4
THE INVENTION Field of the Invention The present invention relates #
ink tank wunit for storing the ink to be supplied to a recording head unit
for the recording by discharging theyqink, an ink jet cartridge having said
unit, and as ink jet apparatus which perforns the recording with said
cartridge nounted thereon. Rel ated Background Art Recordi ng apparat uses

whi ch have the features of printer, copying machine, facsimle etc., or
are useful. agnthgkowkAKt udeyi canf ahkt e tcanplteideleedtawdnic  equi pment

I ncl udi ng a conputer or a word processor, or the work station, are
configured to gecardnkheahragaiti ahd tine Inkcdvedi Mgppredituys such as paper or
plastic thin plate, based on inage information. Such recording

appar at uses can be cl Hasiihgedaidt ankhdemiCaretrisigst em the wire dot

system the thermal system and the | aser beam system depending on the
recordi ng method. A recording apparatus of the ink jet system (an ink jet
recordi ng apparatus) perforns the recording by discharging the ink from
recordi ng FRANSROUY¥BoPHI AHE AVSENTAR™ t he recordi ng medi um having the

foll owi ng 30- APR 2004 .
Field of the Invention

The present invention relates to an ink tank
unit for storing the ink to be supplied to a recording
nead unit for the rsacording by discharging the ink, an
ink jet cartridge having said unit, and as ink jet
apparatus which performs the recording with said
cartridge mounted thereon.

Related Background Art

Recording apparatusas whic¢h have the features of
printer, copying machine, facsimile etc., Or are useful
as the output device for the complex electronic
equipment including a computer or a word processor, Or
the work station, are configured to record the image
into the recording medium such as paper or plastic thin
plate, based on image information. Such recording
apparatuses can be classified into the ink jet system,
the wire dot system, the thermal system and the laser
beam system, depending on the recording method.

A recording apparatus of the ink jet system (an
ink jet recording apparatus) performs the recording by
discharging the ink from recording means (recording

head) onto the recording medium, having the following




2 advant ages. The recordi ng neans can be made conpact, high definition
I mge can be recorded at high speed, the ordinary paper can be use? t$r
the recording without any special treatnents, the running cost is gﬁlRﬂmB
noise is small owing to the non-inpact nmethod, and the color inmage is
easily recorded by using color inks. In particular, a line-type recording
apparatus using recording neans of 2he line-type in which a nunber of
di scharge ports are arranged in a direction of sheet wdth allows the
hi gher speed recording. Specifically, recording neans (recording head) of
the ink jet system of discharging the ink by the use of heat energy can be
easi |y fabgeatadesi.t hTar recordjeremeafs |dauilke ERaMaBHfischar ge ports)
at high density by form ng electrothernal converters, electrodes, |liquid
channel walikhs, dafdnd tdein ingge atas dwe ttecdided of M FubRSS e through a
sem conductor fabrication process such as etching, vapor deposition or
sput t eri nghet bedemaryaldapamgarorba s §diride rthdo RFERE truction. An ink
vessel for use in the ink jet recording apparatus is required to
excel | ent I«i thepysl \anvhe fand alc dmaadpeait hg §o° HAHAMERMTUHt to be di scharged
fromthe recording head during the recordiqg, and have nog é{*ﬁdleakage

Y

t hr ough t Hewdi $&tfarge $oritss QB RECHR dFhY DS HR A Pertormed, If the

i nk | i f | t t, ,_ 1 I nk [ | to b [

Irrgun;/gzsgrar{jizﬁ:& ﬁq{%%:oargginenm;gn A jeas:. Y LDk vessely Igsigauldpd-to be easily
inks. In particular, a line-type recording apparatus

using recording means of the line-type in which a number
of dischargs ports are arranged in a direction of sheet
widtnh allows the higher speed recording.

Specifically, recording means (recording head)
of the ink jet system of discharging the ink by the
use of heat energy can be easily fabricated with an
arrangement of liguid channels (discharge ports) at high
density by forming electrothermal converters, electrodes,
liquid channel walls, and a celling plate as the film on
a substrate through a semiconductor fabrication process
such as etching, vapor deposition or sputtering, thereby
allowing for the further compact construction.

An ink vessel for use in the ink Jet recording
apparatus is required to excellently supply the ink
corresponding to an ink amount to be discharged from the
recording head during the recording, and have no ink
leakage through the discharge ports when the recording
is not performed.

If the ink vessel 1is of feplacement type, the

ink vessel is required to be easily mounted or demounted,




- 3 without ink Leakage, and surely supply the ink to the recording head.
One of the ink vessels useful for the ink jet recording apparatus iis of a
constitution as disclosed in Japanese Laid-(Qpen Patent ApplicationﬁQﬂPR2W4
63-87242 (hereinafter referred to as a first conventional exanple) , that
Is, an ink jet recording cartridge having a plurality of ink injection
orifices with a foanmed nenber dispesgd within the ink vessel. This ink
vessel can store the ink in a porous nmedium such as pol yurethane foam
which is a foamed mnenber owing to negative pressure caused by capillary
force of the foamand hold the ink therein (prevent ink |eakage fromthe
i nk vessel )witi#b$0, idepheesegtai dnBpenrRateupl iteas ik N» te - 522
(hereinafter referred to as a second exanple) discloses an ink jet
recordi ng caestardlgegpnerdded with a porous nmenber between a primary ink
reservoir and a secondary ink reservoir and between the secondary ink
reservoir and the i®dkejef tkeoidkngebead.s lusdthils fionvemtd dmk byetdi sposi ng
the porous nmenber only in the ink flow passage but not containing it in
the ink reseeeiindt Appenktysorabbé anmams tisutioreasediss-laompared with
that of the first conventional exanple. Also, by providing the secondary
i nk reservoi®,J2penehr HepsdrPpeni 8atent: Rerdiicaiion Ween tt3m8 1 &hperat ure

rises or during the recording can be regulated to 3 0 APR 2004
(herelnafter referred to as a first conventional

example) , that is, an ink jet recording cartridge
having a plurality of ink injection orifices with a
foamed member disposed within the ink vessel.

This ink vessel can store the ink in a porous
medium such as polyurethane foam which is a foamed
member owing to negative pressure caused by capillary
force of the foam and hold the ink therein (prevent ink
leakage from the ink vessel).

Also, Japanese Laid-Open Patent Application No.
i—522 (hereinafter referred to as a second example}
discloses an ink jet recording cartridge provided with
a porous member between a primary ink reservoir and a
secondary ink reservoir and between the secondary ink
reservoir and the ink jet recording head.

In this invention, by disposing the porous member
only in the ink flow ﬁassage but not contalning it in the
ink reservoir, the ink storable amount is increased as
compared with that of the first conventional example.
Also, by providing the secondary ink reserveir, the

ink distribution or the air flow when the temperature

rises or during the recording can be regulated to




4 stabilize the negative pressure of the recording head. However, since
in the first conventional exanple, the ink storing portion needs the fﬁﬁ'ﬂ
substantially over its entire area, the filling amount of the ink i 0A 04
restricted, with nore ink unused and left in the foam resulting in a
problemthat the ink use efficiency is bad. And there was a further

probl em that remai ni ng anount of ink i% difficult to detect, and the
substantially constant negative pressure is difficult to attain during

the period of consuming the ink. Also, as seen in the first conventi onal
example, in an.ink cartridge having the formof insert] o) into the
i nk storing3péPtildFe tHe Vﬁor%‘c?rf*iﬁ“ tHe t?%aﬁﬁ%aﬁﬁg%gd$§€g}t ed,
dependi ng on the way of insert.ing .the foam_when in ' t m

bringi ng about unev&f Y Hpr &€1%h i gﬂ% ﬁﬁ%‘ﬁ %?A‘f%g{%\?fg‘?]é ?%%;n §L1v“vi’t h the
possibility _that the distributiaon of the i [ €. |l toripg portion is
bi ased. In thHs j“5‘%5é;,tc’d:d‘é"qt &N 4% noefecﬁseg% t:‘Tngoéﬁ“?es’sdé%érqt:aaﬁgenergti ng power,

the ink flow pasg&gee i Re a(ryes ’ug__theed fielvlg.srh% #%&r@&@héu{m{ck_gnt ly

f
stored, cauS'iy i Scharge Tailure, or possibly ink [ eakage upon i npacts

as the ink ig _concanty ated near 4 hgat mspher gng coopun gathagroemt, .

Accordingly, when 1nserting the foaminto the ink cartridge, there is
requi renment £Qr 1 dihgy highs R SPREh M tdh gr et uestef£LEbaaconithe

manuf acture. 3 0 APR 2004 .
bad. And there was a further problem that remalning
amount of ink is difficult to detect, and the substantially
constant negative pressure is difficult to attain during
the period of consuming the ink.

Also, as seen in the first conventiohal example,
in an ink cartridge having the form of inserting a foam
into the ink storing portion, the corner portion of the
foam may be distorted, depending on the way of inserting
the foam, when inserting the foam, bringing about uneven
compression distribution of the whole foam, with the
possibility that the distribution of the ink in the ink
storing portion is biased.

In this case, due to a bias of negative pressure
generating power, the ink flow passage may be disrupted
even if the ink is sufficiently stored, causing a
discharge failure, or possibly ink leakage upon impacts
as the ink is concentrated near the atmosphere
communicating port. Accordingly, when inserting the
foam into the ink cartridge, there is requirement for

the high precision, with great restrictions on the

manufacture.




- 5 On the other hand, in the second conventional exanple, the porous
medi um as a negative pressure generating nenber is sufficiently

i npregnated with the ink because a negative pressure generating meRiefPR 204
di sposed in the ink fl ow passage when the recording is not perforned,
causing insufficient generation of negative pressure with capillary force
of the porous nedium resulting in a problemthat ink |eakage is |likely
to occur through orifices of the ink jet recording head by slight inpact.

Al'so, in the technicg) thel denet nesardiRgcHsi Rgcbhe icokverhemeails a
contact recording technique for use with the plotters. I.n this contact

recording tegghhahaue, thhepbpkusupplYuinS akyRi @akhy ivedertes samrzecor di ng core
or wick having ink absorbability and retainability like a felt-tipped pen.
One exanpl e gbnkhetink mumpky fier guiEd ithe nahgvempoennactd ecdidithy

t echni que is Japanese Laid-Open Utility Mdel Application No. 57-16385.
Thi s di scl osggk Bet@aeedizngegastienpntspemer geyieng tdmg IMeMpE dfs a
recordi ng core (porous ink absorptive care) for recording in contact with
t he recordi ngigedsem ifhehienvent fdowwipach ade 'hefrf itdisal gazette discl oses

adopts a constitution of conprising a central chanber_.havi a recording
core, a firstefPsddagenst nPﬁb@@rﬁﬁr&ﬁﬁ%uﬁaWﬁ%q?tHﬂ?W%ﬁhﬁ%ﬁﬂg core, and a

second flocculent fiber having .small anount of .i nk absorhed. i =
generation of neqé%lve pressure with cap1$la§§3féfke ot

the porous medium, resulting in a problem that ink
leakage is likely o occur through corifices of tne ink
jet recording head by slight lmpact.

Also, in the technical fields of recording
using the ink, there is a contact recordinq'technique
for use with the plotters. In this contact recording
technique, the ink supply 1is typically made to a
recording core or wick having ink absorbability and
retainability like a felt-tipped pen.

One example of the ink supply form in the ebove
contact recording technique is Japanese Laid-Open
Utility Model Application No. 57-16383. This discloses
a recording instrument pen relying on the use of a
recording core {porous ink absorptive core} for
recording in contact with the recording medium.

The invention which this official gazette
discloses adopts a constitution of comprising a central
chamber having a recording core, a first flocculent
fiber in contact with the recording core, and a second
flocculent fiber having small amount of ink absorbed in

the upper atmosphere communicating port side and being




t he upper atnosphere conmuni cation port side and being 3 0 APR 2004 - 6

| ess perneable to the ink than the first flocculent fiber, and a CE%ﬁﬁ%
type ink storing chanber fromwhich the ink can be supplied via a 2004
comuni cating hole to either side of the central chanber. Wth this
constitution, the air within the ctosed type ink storing chanber expands
due to rises in the anbient tenperature, so that the ink within the cl osed
type ink storing chanber flows into the first -flocculent fiber. The ink
exceedi ng the acceptable inpregnated amount of the first flaocculent fiber
is inpregpatedpbymthelseconthél dosukean thBef L rEfefdiRFCYrE\ ent i ng the ink
overflowing fromthe recording core and dripping down. Al so, there is
provi ded argpepyeand hixbdseddchipet dnkagsering SRFENERd 9™ ¥ stape into

t he atnosphere communicating port, when one of twa clqgsed type ink storing
chambers i shankykf chhedewsthpihedaivia tahéoﬁlﬁ‘b‘é‘\%éaté)&geﬁlﬂi?g %/C!raom t he
uppernost end to the |lowernost end of a lateral surface different fromthat
of a partikiohernalifiepefwsbg tratESH CRITOREmber and the cl osed type ink

storing chanber, as disclosed above. However, in the, e CONLALL oa
recordi ng i nstruneffi thpghisngoastiedtithPt s Eﬁﬁc?%%){3§§%¥a.%§ generation of

negative pressure serving to _prevent ink ]eak romihe; regosgding unit in
the ink jeﬁY@@cHﬁFqﬁéOWHP€hCW%W%?RM%?%f%%%?%%%ﬁgifgg%cording

ambient temperature, so that the ink within the closed
type ink storing chamber flows into the first
flocculent fiber. The ink exceeding the acceptable
impregnated amount of the first flocculent fiber is
impregnated by the second flocculent fiber, thereby
preventing the ink overflowing from the recording core
and dripping doﬁn.

Also, there is provided a groove of fixed width
to cause the expanded air to escape into the atmosphere
communicating pért, when one of two closed type 1ink
storing chambers is only filled with the air, the groove
extending from the uppermost end to the lowermost end
of a lateral surface different from that of a partition
wall between the central chamber and the c;osed type ink
storing chamber, as disclosed above.

However, in the above contact recording instrument
pen, no attention is paid to the stable generaticn of
negative pressure serving to prevent ink leakage from
the recording unit in the ink jet technique which
ipvolves a non-contact recording.

Also, the consumption of the ink from the 1ink




Al so, the consunption of the ink fromthe ink 3 0 APR 2004 7 storing
chanbers on both sides is not necessarily identical, but it is poigﬁggﬂ?ﬂm4
that the ink of one ink storing chanber nay be possibly exhausted :
Sonme attention is paid concerning the ink | eakage from the recording core
due to environmental changes in this scase, but in the ink jet recording
field, some problem such as the disruption of ink flow passage, or the
penetration of air bubbles into the recording portion may occur. To solve
t he above background problens, the present inventors have previously nmade

an appl i Cat'ge{g‘r% cﬁiﬁ&:@?si Bk wesselsisuist ak exdromddmdadd et print
techni cal field, gn I nk jet cartridge having both features of the

capability Qgegggggytngugxqglﬁ@n@bink@aidﬁtiﬂmdduthﬂnnnk Tremspondi ng to
t hat discharged fromthe recording head during printing, and the
expedi ence ¢fxhavbRrEngo chakblegakage te Qastshidldi sotraraptedotisadhen t he
rinting is not perfornmed (Japanese Lai d-- en- Pat ent lication No.

p g p p . L p
4-198474, Japapesetkaitdo@er fRdideriondpmiriicat itdre Nonk 4 a0g8s1)frMBrein, it
has been found that the fundanental constitution effective for the ink jet
char act er i sthes r eice raneghavirey dud jtsteradoommriztd hehandberi nfkhsi s a
negative pressure generating menber receiving portion having ap gtnnsphere
conmuni cat i mgsgar fiugn ifrorthcodmini et iITRFAGH e BYPFS pRATES BT AR FMas
receiving a _ _ .

such as the disruption of ink flow passage, or the

penetration of air bubbles into the recording portion

may OCcur.

To solve the above background problems, the

present inventors have previously made an application of,

as the ink vessel suitable for the ink jet print

tachnical field, an ink jet cartridge having both

features of the capability of supplying excellently

the ink in the amount corresponding to that discharged

from the recording head during printing, and the

expedience of having no ink leakage from the discharge

ports when the printing is not performed (Japanese Laid-

Open -Patent Application No. 4-198474, Japanese Laid-Open

Patent Application No. 4-198681).

Herein, it has been found that the fundamental

constitution effective for the ink jet characteristics

is one having a first accommodating chamber which is a

negative pressure generating member receiving portion

having an atmosphere communicating portion for

communicating to the atmosphere as well as recelvlng a

negative pressure generating member as well as, and




negative pressure generating nmenber as well as, and 3 0 APR 2004 a second
accommodat i ng chanber which comrunicates to the first accommodati ng
chanber but lies in substantially closed state, and which is an i nk3 0 APR 2004
storing portion for directly storing the ink to be supplied to the first
accommodati ng chanber (hereinafter referred to as a presupposed
constitution) Because this constitutign.has a tank structure in which the
negative pressure can be made substantially constant for nost of the term
fromthe initiation of wusing the head cartridge to the term nation
thereof, it is possible to provide a replacenent-type head cartridge and
an ink jet %@9&&@ S dUrni Bl W Cdh @dfer oapiscini ¢dTue el haghs speed
recording. Further, in recent years, the ink jet recording art is not only
appl i ed. to-gderiprd it &fcoduntda £ iso; ertpimyed butn ties cohmuni cation technica

field such as facsimle, the copying machine field usable for the large
paper (| argestae)iabngd ¢lodde primei ngnd i@lidclont® éhellfoths. Wth this
trend, the larger capacity of the ink vessel is desired for the apparatus.
SUMVARY OF Jitfhr 1 MyEpTHEN ThEo praseattlnvenet b afke +0Xi RerB8se the ink
storable anount in an ink tank unit for storing the ink, to be gggglied to
an ink jet sepoliedgtapparafimsst apacoand@ntend heh dBReef {REFERET-6F t he i nk.
Al so, the present invention ains to produce 3,0 APR ?004

referred to as a presupposed constitution; .

Because this constitution has a tank structure

in which the negative pressure can be made substantially

constant for most of the term from the initiation of

using the head cartridge to the termination thereof,

it is possible to provide a replacement-type head

cartridge and an ink jet head and a printer which can

cope with the high speed recording.

Further, in recent years, the ink jet recording

art is not only applied. to the printer, but also employed

in the communication technical field such as facsimile,

the copying machine field usable for the large paper

(Large size), and in the printing field ontec the cloths.

With this trend, the larger capacity of the ink vessel

is desired for the apparatus.

SUMMARY OF THE INVENTION

The present invention aims to increase the ink
storable amount in an ink tank unit for storing the ink
to be supplied to an ink jet recording apparatus, and
enhance the use efficiency cof the ink.

Also, the present invention aims to produce




9 evenly the back pressure to an ink jet head unit in an ink tank unit as
well as making it substantially constant, and further to facilitat§ﬂt
formation of an ink flow passage fromthe ink tank unit to the ink je

head unit t
t he present

portion in
i nvention t
is highly r
conmuni cat i

physical distribution and c

subj ects, t

o maintain the ink supply performance at high |evel. Further,
i nvention ains to enhance the reliability in preventing ink
| eakage through a discharge portion gr .an atnosphere conmunicating port

2004

the ink jet cartridge. Also, it is another object of the present
o provide an ink jet head cartridge of the integral type which

eliable in preventing the ink |Ieakage through an at nosphere

BgeHththﬁobhhﬁnﬁag§Eﬂ§b ¥ar apus nkhdrges ciad tumd tatitd tarde duri ng

he present invention proposes a construction in which when

anges in the anbient tenperature. and hum dity,
and whi ch i spiknexpensinye a8 wehe menwhidhyr ing sabstsnti®lddl ve the above

using an i Bknkaaktyniahdh@vicagean tonl asipploptporthef glOTMARISIYitg #he ink to

an ink jet

head unit for the discharge of the ink, said ink tank unit

havi ng a panki tilew pastsiage ftoompahts tindnitegkb enidetarFisiik Yst Bt ¥ ng
storing the ink to be supplied to said ink jet head unit and a

portion for

negative préssdr engénecamaigtakantyére riadeiswinrd Yp &S GHFHRASH R negati ve

pressure 3 0 APR 2004

high lewvel.

Further, the present invention aims to enhancse
the reliability in preventing ink leakage through a
discharge portion or an atmospiere communicating port
portion in the ink jet cartridge.

Also, it is another object of the present
invention to provide an ink jet head cartridge of the
integral type which is highly reliable in preventing the
ink leakage through an atmosphere communicating port
portion against wvarious changes in the attitude during
physical distribution and changes in the ambient
temperature and humidity, and which is inexpensive 1in
the manufacturing costs.

To solve the above subjects, the present
invention proposes a construction in which when using
an ink tank unit having an ink supply port for
supplying the ink to an ink jet head unit for the
discharge of the ink, said ink tank unit having a
partition portion for partitioning between an ink
storing portion for storing the ink to be supplied to
said ink jet head unit and a negative pressure generating

member receilving portion having a negative pressure




generating nmenber, as well as having an ink.communicating portion, on the
bottom portion thereof, for comunicating said ink storing portion fh%pR2M4
sai d negative pressure generating nenber receiving portion on the innéer
surface on which said ink supply port is provided, said partition portion
allowing said ink storing portion gngr sai d negative pressure generating
nmenber receiving portion to be contrduous I n a novenent direction of said
ink tank unit in discharging the ink. Further, the present invention also
proposes, in addition to the above construction, a construction of

providing a groove (concavity) |eading_t Ld 1,RK i n&OBHRLGAldaRY epr ti on
on sai d negeRevatph s@ﬁ?gergeéargr?%ggﬁeﬁBZ?hgegéiting portion side of said

partition portion, or a copstructi PLA%-dbR] &orCeRaave i(Uacass)
portion bePREERCRai A% ARSsHP Fﬁ%pgg?tg%grtﬁon ofgsaid negative pressure

generating .nmenpber. receivin - 11,005 @2Rd 5$3d nielde £S WRPIpyr epanrtrgpor ti on.
Al so, the ﬁﬁb@eﬁ?kiﬁggﬁﬁpgngggg%%geslg further. lalc?'onstruction i n whi ch when

an ok ] et FoneRa e el R e O nd e B mosphere |
conmuni cat Lng Ror{i an ;%05 kOBmNHIGAIHIE tike grisiidied 0 sdilde at nosphere, said
I nk tank uﬁptwﬁas an 1nk storing portion for storing the ink to be
suppl i ed tQ_5aid 1k por@ti dhead 1ewiincandhial egats vax ipre A Yenetdt i ng
member receiving portion for communicating via an ink 3 0. APR 2004
comuni cat ighg qPelelgia®n wed pfdsth umk sArory Aty PO MEeR s ecelving

portion to be contiguous in a movement direction of

said ink tank unit in discharging the ink.

' Further, the present invention also proposes, 1in
addition to the above construction, a construction of
providing a groove (concavity) leading toO said ink
communicating portion on said negative pressure
generating member receiving portion side of said
partition pertion, or a construction of providing a
concave [(recess) portion between said ink supply port
portion of said negative pressure generating member
receiving portion and said ink supply port portion.

Also, the present invention proposes a further
construction in which when using an ink tank unit having
an ink supply port for suppiying the ink to an ink jet
head unit for the discharge of the ink and an atmosphere
communicating portion for communicating the inside to
the atmosphere, said ink tank unit has an ink storing
portion for storing the ink to be supplied to said ink

jet head unit and a negative pressure generating member

receiving portion for communicating via an ink




wel | as having a negative pressure generating nenber, said atnosphere
communi cating portion and said ink supply part being disposed in said
negative pressure generating member receiving portion, said atnosph@rAPR 2004
comuni cating portion having one aperture, said aperture having a barrel
portion extending fromthe inside of said ink tank to the inner surface of
a wall portion and deadl ocked near_the outer surface of the wall portion,
and an opening portion divided into branches from a deadl ocked portion of
said barrel portion. Further, the present invention also proposes, in
addition to the above construction, a construction in which a groove

ext eni ng fqyaﬁﬁﬂfkéggﬁgrgb§¥géﬁoaboga§@ignﬂpgtbntﬂgi@otmimmjaﬂ1the out er
surface of an in tank™ unit on which an outer opening of said atnobsphere

CO”“U”iCa“dHlﬂ“Héiﬁwbi§gpéQM&?Qinangréabdrgrqeuerandnqsmamuﬁnwnng

portion are covered with a seal nenber having a shorter width than the

length of saiih 0f @RYEph BYe adORbiAGchBEngr eutaiisncandt saddi dak the vol une
of ink storing portion for directly storing the ink within the ink jet
cartridge calpdey i psreasetng s@isphaedt he wsédehbgeidNey PERSHES nk can be
enhanced. The ink supply can be stabilized because the ink is supplied
via the i nkyeesrunlcat nago por teorivivngh poligionnk skédk &FEEHGIdh t he
at nrosphere communi cating port prevented. 3 0 APR 1004 Tq further enhance
the stabilitymointbeting penppPy, havinsoPaepdPErSNEEn ¢ artiti on
portion, or ) . N

aperture having a barrel portion extending from the

inside of said ink tank to the inner surface of a wall
portion and deadlocked near the outer surface of the
wall portion, and an opening portion divided into
branches from a deadlocked portion of said barrel portion.
Further, the present invention also proposes, in
addition to the above construction, a construction in
which a groove extening from said opening portion of
said aperture is formed on the outer surface of an ink
tank unit on which an outer opening of said atmosphere
communicating portion is provided, and said groove and
said opening portion are covered with a seal member
having a shorter width than the length of said groove.
By adopting the previous constructions, the
volume of ink storing portion for directly storing the
ink within the ink jet cartridge can be increased, so
that the use efficiency 6f the ink can be enhanced.
The ink supply can be stabilized because the ink 1is
supplied via the ink communicating portion, with the
ink leakage through the atmosphere communicating port

prevented.




a recess portion on the bottom portion of negative pressure generating
menber receiving portion may be provided to adjust the ink anpunt égp ﬂ%
the negative pressure generating nmenber receiving portion or increa A &0
wi dth of ink flow passage. BRI EF DESCRI PTI ON OF THE DRAW NGS Fi gs. 1A and

1B are views show ng one enbodiment of all ink jet cartridge, in which

Fig. 1A is a schematic perspective V|jw(and Fig. is is a perspective view.
Fig. 2Ais a cross-sectional view of unit of Fig. 1B as | ooked fromthe

B directionin Fig. 1B, and Fig. 2B is a perspective cross-sectional view
of the wunit of Fig. 2A as looked fromthe discharge port side Fig. 3is a

Vi ew show ng an i nk E&r%g tg gr@cagkr,\%l Q:%‘%M%t%% q_qp:%légancthez « the present
r 0

i nvention. Figs. ng an i |'et car rldge

according tq an enbodl g& t Q- +40e Rrese o ﬁﬂ%!0$o%#l&W"C -Fig. 4Ais

a cross- sectiBRAF 'vited” e inside along t di'scharge direction and

9. 4B 1 8 BRasseoesthonal o G Pldied gbgr;&gﬁw nddi fpi N scan

direction o he Tnk-jet, cartri B are views show ng an

ink jet cagtr L;dgﬁeea@%% 'aaqntgon?e@f&zbq%@ﬂtu@ o i Presente 3 0 APR 2004

- 13 |nvent|on in wiich Fig. 5A 1s a cross-sectional view of the inside

al ong the l@k_»o%a@han:@e adisiect iton ank dnidindBiithin dosseestiesal view of
t he inside al ong
pressure generating member receiving portion or increase

the width of ink flow passage.

BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1A and 1B are views showing one embodiment

a

1]

of an ink jet cartridge, in which Fig. 1A 1
schematic perspective view and Fig. 1B 1s a perspective
view.

Fig. 2A 1s a cross=-sectional view of a unit of
Fig. 1B as looked from the B direction in Fig. 1B, and
Fig. 2B is a perspective cross-sectional view of the
unit of Fig. 2A as looked from the discharge port side.

Fig. 3 is a view showing an ink tank unit
according to an embodiment 2 of the.present invention.

Figs. 4A and 4B are views showing an ink jet
cartridge according to an embodiment 3 of the present
invention, in which Fig. 4A is a cross—-sactional view
of the inside along the ink discharge direction and
Fig. 4B is a cross-sectional view of the inside along
the main scan direction of the ink jet cartridge.

Figs. S5A and SB are views showing an ink Jet

cartridge according to an embodiment 4 of the present




the main scan direction of the ink jet cartridge. Fig. 6 is a view show ng
the state of holding the ink in the ink cartridge of Figs. 5A and 5§m

Figs. 7A and 7B are views showing an ink jet cartridge according to APR 2004
enbodi nent 5 of the present invention, in which Fig. 7Ais a

cross-sectional view of the inside along the ink discharge direction and
Fig. 7B is a cross-sectional view of ng_inside along the main scan
direction of the ink jet cartridge. Fi'gs. BA and 83 are views showi ng an

ink tank unit according to an enbodi nent 6 of the present invention, in
which Fig. 8Ais a cross-sectional view of the ink tank unit, and Fig. BB

IS a cross- |.QE L.ewW.t nk efy Fi.g.; 8A Lakeralieng it ke dJ ne X-X,
which is afgg%égggbé éhe&%&?ﬁh%gjﬁeggt%3eap§e§§§re geﬁerating menber 205

as shown i n,Fi ane%n_&%evg%ag ekt ek HERLASERL Hheskeabw emcof this
enbodinent. Fig. 9Ais a detail view of a portion D of Fig. 8A and Fig.

9B is a varfati oggof st Recpekti-aRcRiehalli 941 :8AcFitge. iHRAdRNG1LOR are views
showing an ink jet cartridge according to an enbodi nent 7 of the present
i nvention, kR=WhAkER EcGn &QAek$idnCobE@STheethkonalt iaewridiget.ne i nsi de al ong

t he ink discharge direction and 3 0 APR 2004 - L1 4 Fig. 108 is a
cross-sectional viewigf. Ehési asivdewalsowg inghe nenisit aseaw fdiodctiirgn of t he
ink jet cartridge. Fig. 11 is a schematic perspective view of a

the ink in the ink cartridge cf Figs. 5A and SB.

Figs. 7& and 7B are views showing an ink jet
cartridge according to an embodiment 5 of the present
invention, in which Fig. 7A is a cross-sectional view
of the inside along the ink discharge direction and
Fig. 7B is a cross—-sectijional view of the inside along
the main scan direction of the ink jet cartridge.

Figs. 8A and 83 are views showing an ink tank
unit according to an embodiment 6 of the present
invention, in which Fig. 8A is a cross-sectional view
of the ink tank unit, and Fig. 8B is a cross-sectional
view the tank of Fig. 8A taken along the line X-X, which
is a schematic view with a negative pressure generating
member 205 as shown in Fig. B8A removed to better
represent the features of this embodiment.

Fig. 94 is a detail view of a portion D of Fig.
8A, and Fig. 9B is a variation of the portion D of Fig.
8Aa.

Figs. 10A and 1l0B are views showing an ink jet

cartridge according to an embodiment 7 of the present

invention, in which Fig. 10A is a cross—sectional view

of the inside along the ink discharge direction and




portion of Figs. 10A and 108 in an enlarged scale. Figs. 12A and 12B are
views showing an ink jet cartridge according to an enbodi nent 8 of t?ﬁ)APRZMM
present invention, in which Fig. 12A is a cross-sectional view of e
inside along the ink discharge direction and Fig. 123 is a cross-sectional
view of the inside along the main scan direction of the ink jet cartridge.
Fig. 13 is a typical perspective viewshow ng another constitution of an
ink jet cartridge, with a portion in cross section. Fig. 14 is a schematic
cross-sectional view of the ink jet cartridge as shown in Fig. 13 as

| ooked from the back side. Fig. 15 is an enl arged perspective view show ng
the constitpton & oundat feoperspbeLynal aneat avspher ensEERMIACGS i ng
portion in an"ink tank unit of the ink jet cartridge as shown in Figs. 13
and 14, with,a Refki OPahNdLEeEssisRCHEORNeFigk i6ti $25tFREF%i ew showi ng the
constitution of an opening face of the atnosphere communi catjng portion
as shown in Fig. 15rifigsl 1FAatechiZBabie Bﬁaﬁpﬁﬁéwgesﬁéﬁ?héﬁiﬁ% openi ng
profile of another atnosphere comrunicating portion according to the
present invpstioon afdFEgg. 1UD 8n@ APR 2004n- epgarg€ds SG3ss- secti onal

view showi ng the internal structure of the atnosphere coangic i ng
portion of Fig. 17CFigrg. 128 p8dalePodsesddESnIn ViR §Hbmﬁng:ﬁ%%

cartridge according to an embodiment 8 of the present
invention, in which Fig. 12A is a cross-sectional view

of the inside along the ink discharge direction and

kTj

ig. 123 is a cross-sectional view of the inside along
the main scan direction of the ink jet cartridge.

Fig. 13 is a typical perspective view showing
another constitution of an ink Jet cartridge, with a
portion in cross section.

Fig. 14 is a schematic cross-sectional view of
the ink jet cartridge as shown in Fig. 13 as looked from
the back side.

Fig. 15 is an enlarged perspective view showing
the constitution around the periphery of an atmosphere
communicating portion in an ink tank unit of the ink jet
cartridge as shown in Figs. 13 and 14, with a portion
in cross section.

Fig. 16 is a plan view showing the constitution
of an opening face of the atmosphere communicating
portion as shown in Fig. 15.

Figs. L7A to 17C are plan views showing the

opening prcfile of another atmosphere communicating

portion according to the present invention, and Fig. 17D




i nternal structure of a first accommobdati ng chanber of the ink tank unit
in the ink jet cartridge as shown in Figs. 13 to 16. Fig. 19 is a

cross-secti onal

fromthe

tank unit,
views for

view of the ink tank portion as shown in Fig. 18 a§3$68&&m4

bottom side. Figs. 20A and 20B are cross-sectional views for
expl aining the ink novenment within the ink tank portion as shown in Fig.
19, respectively. Figs. 21A to 21C afg cross-sectional views for
expl ai ning the mechani sm of the ink novenment within the ink tank unit

wi t hout a bottom projection 1201. Fig. 22 is an expl oded perspective view
showing the constitution of the ink jet cartridge, particularly the ink

$q

uen

§h8¥85%nng9§on§§,%Qe&ﬁshEbgﬁg 2RA tot23BadretsresErSect i ona
i a

| y explaining the ink pouring process into the ink

tank unit of the.i RknbSbneak! EbHgenasashaynpbntEpgseL18ite Ei’§.- 24 is an
expl oded perspective view showing the constitution of the ink jet
cartridge as shown ppg Figsisl3 t00d6~spatibaalavigwt EEOFART df%head unit
as the head portion. Fig. 25 is a typical perspective view for _explaining
the periphegytafnhheskplcduseharge fars tokc3oomARRE2004 ChAESF Pfre | nk | et
head unit as shown in Fig. 24 in an enlarged scale. Fi%. %5 Is.a |lateral
cross-secti @pal ivkewah®r unit in the ink jet cartridge as snown in

Figs.

13 to le.

Fig. 19 is a cross-sectional view of the ink

tank portion as shown in Fig. 18 as looked from the

cottom side.

Figs. 20A and 20B are cross-sectional views for

explaining the ink movement within the ink tank portion

as shown in Fig. 19, respectively.

Figs. 21A to 21C are cross-sectional views for

explaining the mechanism of the ink movement within the

ink tank unit without a bottom projection 1201.

Fig. 22 is an exploded perspective view showing

the constitution of the ink jet cartridge, particularly

+he ink tank unit, as shown in Figs. 13 to l6.

Figs. 23A to 23D are cross-sectional views for

sequentially explaining the ink pouring process into the ink

tank unit of the ink Jjet cartridge as shown in Figs. 13 to

Fig. 24 is an exploded perspective view showing

the constitution of the ink jet cartridge as shown 1in
Figs. 13 to 16, particularly the ink jet head unit as
the head portion.

Fig. 25 is a typical perspective view for

explaining the periphery of the ink discharge port of




explaining the top end of the ink jet head unit as shown in Fig. 24 in an
enl arged scale. Fig. 27 is a perspective view for explaining the

protection of the -top end of the discharge port portion of the inks?éPRZM4
head unit in the ink jet cartridge as shown in Figs. 13 to 16. Fig. 28 is
an expl oded perspective view showing the constitution of a package
applicable to the ink '"jet cartridgegas shown in Figs. 13 to 16. Fig. 29

is a perspective view showing a final package of the ink jet cartridge
received within the package as shown in Fig. 28. Fig. 30 is a perspective
vi ew showi ng one exanple of an ink jet apparatus on which an ink jet

cartridge Oébé hfn%rjfé@nﬁewvem{:oas cénowe mRuBtigd. 2BETAI 128D DESCRI PTI ON OF
THE PREFERR MENTS The present invention will be described in

detail using,i gdsaw-pgs. Note that the "negative pressure” as referred
to in the present invention is a back pressure applied to an ink jet head
unit (hereinafter aigo pef £&r edlheeanlacresordiantivswd a9 f9m a
direction of the ink supply, by which the water head _at an ink discharge
portion prowkgedi Annghenenkopetnfead 8he APR J@C04 heafly Unyri 133 s made | ower
than the atnospheric pressure. Figs. 1A and 18 show one enbodi nent of an
ink jet cashowdgénwligh R¢ Apumsnakhéasged &3liSxge of an ink jet recording

apparatus. -Fig. 1A is an external ) ..
PP ? Fig. 27 is a perspective view for explaining the

protection of the top end of the discharge port portion
of the ink jet head unit in the ink jet cartridge as
shown in Figs. 13 to 1l6.

Fig. 28 is an exploded perspective view showing
the constitution of a package applicable to the ink jet
cartridge as shown in Figs. 13 to 16.

Fig. 29 is a perspective view showing a £inal
package of the ink jet cartridge received within the
package as shown in Fig. 28.

Fig. 30 is a perspective view showing one example
of an ink jet apparatus on which an ink jet cartridge

of the present invention can be mounted.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention will be described in
detail using the drawings. Note that the "negative
pressure"” as referred to in the present invention is a
back pressure applied to an ink jet head unit
(hereinafter also referred to as a recording head unit)

in a direction of the ink supply, by which the water head

at an ink discharge portion provided on the ink jet head




perspective view of the ink jet cartridge of the present invention, and
Fig. 1B is a perspective projection view of an ink tank unit, with the
recordi ng head unit renoved fromthe ink jet cartridge as shown in bngme
as seen through one | ateral side (which corresponds to the bottomtace o
the ink tank unit which is an ink reservoir in this enbodinent). Herein,
200 is an ink tank unit (ink cartritdgey which is an ink reservoir for
storing the ink, and 100 is a head unit for perform ng the recordi ng by
di scharging the ink through the discharge ports 101. Note that in the
present invention, an ink tank wunit and a head cartridge connected
together igs,[efperqdabol@seanthak jtbe e&mPEPBGELCTRE 55T et cartridge in
this enbodinment has an ordinary ink tank unit 200 and a head.qpit 100
connected, as showngsn EiagandiAl Barsdhoiws odet Zetesist YPafdute b H° tarri age
(not shown) of the ink jet recording apparatus, NWtr1&%.QF§q_ rge part
portion 10%.fagedgdownnandisNooantahde PR th&édTR 3%t Tartridge of this

enbodi ment, the head unit 100 as shown iﬁﬁgL . 1B can he,detached from
the ink ta@@tumthZQanlezpﬁga$Wﬁ-riﬁ&gbo or®t or accepting the signal 3

0 APR 2004 18 for driving the ink di scharge ridion 104 efethe=bere unit
OB O e thes

100, as welderapesutipis vy &% ithe r yunt”  sensing signal, this

}’V"nrkij“gtcfgn.ect %gerirngan%ogr}gc; §¢, 10, @ WiJd NO-CORNesEfeépDonshoem) on the

of an ink tank unit, with the recording head unit
removed from the ink jet cartridge as shown in Fig. 1A,
as seen through one lateral side (which corresponds to
+he bottom face of the ink tank unit which is an ink
reservoir in this embodiment) .

Herein, 200 is an ink tank unit (ink cartridge)
which is an ink reservoir for storing the ink, and 100
is a head unit for performing the recording by discharging
the ink through the discharge ports 101l.

Note that in the present invention, an ink tank
unit and a héad cartridge connected together 1is referred
to as an ink jet cartridge.

The ink jet cartridge in this embodiment has an
ordinary ink tank unit 200 and a head unit 100 connected,
as shown in Fig. 1A, and is detachably mounted on a
carriage (not shown) of the ink jet recording apparatus,
with a dischorge port pertion 101 faced downward. UNote
that in the ink jet cartridge of this embodiment, the
head unit 100 as shown in Fig. 18 can be detached from

the ink tank unit 200.

102 is a wiring connector forx accepting the signal




apparatus side. This wiring connector 102 is provided along the |ateral
side of the head unit 100 and the ink tank unit 200, that is, along the
vertical direction in mounting the carriage as will be described | atEAPR 2004
103 is a pin engagenent portion provided on the head unit 100 to engage a
pin provided on the carriage side when nmounting the ink jet cartridge on
the ink 'jet recording apparatus- Yth this pin engagenent portion 103,
the ink jet head unit 100 can be positioned. Wien nounting the ink jet
cartridge on the <carriage, a knob 201 provided on the ink tank unit 200 is
grasped, with the discharge portion 101 directed downward, to nount the
ink jet cagds idige,ahg ach@r edet @Lschadgpogickitaanonotthe fcathrd agead
Accordingly, splashing or sticking of the ink to the apparatus or the

undi schar genid | l0ptaocesl L exenoutpulte ingerant duthesmatie ngnladdschar ge
portion by m stake, when renoving or replacing the ink jet cartridge. 104
i s a head sérdeimbsoidpnal, nenber whranigded nhec tarhd aiagovarnnaftedcbyvery
menber for the ink discharge port portion 101 provided on the ink jet head
unit 100, 4 heirides afdsneftahi ¢howi Bhoba)descrihsed rkatiet rReoddkng ank unit
200 is conprised of a negative 3 0 APR 2004 i9 pressure generating nenber
recei vi ng popai ot 203idkdE chThiis aindgat icpanmcdesurld gdferki e ehanmber and
an ink storing portion 204, the negative pressure %Fnerating chanber

havi ng i nsa¥erdl Emer pRebad pdAsust ik eabsidhivng = 100 and tle

ink tank unit 200, that is, along the vertical direction
in mounting the carriage as will be described later.

103 is a pin engagement portion provided on the
head unit 100 to engage a pin provided on the carriage
side when mounting the ink jet cartridge on the ink ‘jet
recording apparatus. With this pin engagement portion
103, the ink jet head unit 100 can be positioned.

When mounting the ink jet cartridge on the
carriage, a knob 201 provided on the ink tank unit 200 is
grasped, with the discharge portion 101l directed
downward, to mount the ink jet cartridge at a
predetermined position on the carriage. Accordingly,
splashing or sticking of the ink to the apparatus or
the undischarge will not occur even if the user touches
the ink discharge portion by mistake, when removing or
replacing the ink jet cartridge.

104 is a head side absorbing member provided for
the recovery of recovery member for the ink discharge port
portion 101l provided on the ink jet head unit 100, the
details of which will be described later.

The ink tank unit 200 is comprised of a negative




menber 205 which is a negative pressure generating nenber. Between the
negati ve pressure generating nmenber receiving portion 203 and the

nk
storing portion 204 is provided an ink comuni cating portion 206. PHEARR004
storing portion 204 has a pair of electrode pins installed therein for use
in sensing the remaining anmount of!*he ink. The ink storing portion 204
I's configured such that the ink storing portion and the negative pressure
generating menber receiving portion are disposed contiguously along a

vertical direction to the main scan directjon as a whotgibynpeaviding a
partition pagkiuer &Hidq&HRHQimﬁﬂQ@HI5eEﬁléths%ﬁﬁ§%cter shape as seen

fromthe A direction of Fig- 1B. Since_ the ink Li DA PQRt AR 204 is
partitiongd abyddee:ipas tondsnpord FoR MFth7th aIﬁ%‘%’gitudinal direction of

the ink storing portion 204 bei ng perpendicul t henBebmiggan direction
al ong whi gh-drhieng ndogeion cii ¢ ri Bye ﬁﬁgﬁ -t %Qé%%ﬁgeiﬁ di scharging the ink

the ink tank unit is reduced in size while the iLpk,sCapRCiabycrdimrreased
si mul t aneatrsimpyemi &V i hg l%?%FEF@oﬁhSFefﬁgoi%kp?nsrde suppressed in making

the main scan for the recording. Note that .Lo,tBi gepapadimgnt, the ink
storing SGdeEEQ0©Q5-wQBC%oF?iSnnﬁggggﬁé %ng hal f or nore the volune of the

negative pressure generating. nme L ©CeIVIRAG uRer bietizra hilted 1M He gr eat er
i nk capacim§m¢§rach?%vgaeﬁygthgggggﬁng E%e ratio of the ink storgge to the

volume of receiving portion 203 and the ink storing portion 204
provided an ink communicatlng portion 206.
The ink storing portion 204 has a pair of
electrcde pins installed therein for use in sensing the
remaining amount of the ink. The ink storing portion

i roviding a
the main scan direction as a whole by providing

- PRI - acter
partition portion 215 (partition wall) of an L-char

shape as seen from the A direction of Fig. 18.

since the ink storing portion- 204 is partitioned
by the partition portion with the longitudinal direction
of the ink storing portion 204 being perpendicular to
the main scan direction along which the ink Jet
cartridge moves as a whole in discharging the ink,
the ink tank unit 1is reduéed in size while the ink
capacity is increased simultanecusly., with the
vibration of the ink inside suppressed in making the
main scan for the recording.

Note that in this embodiment, the ink storling




the ink storing portion of the ink vessel, as conpared with the
conventional constitution of the ink storing portion for storing tgﬁﬂiﬁé
using only an ink absorbing nenber. Referring nowto Figs. 2A and ARe 2004
state where the ink is stored within the ink jet cartidge wll be
described below. Fig. 2A is a crosggsectional view of a unit of Fig. 1B as

| ooked fromthe B direction in Fig. 1B. Fig. 2B is a perspective
cross-sectional view of the unit of Fig. 2A as | ooked fromthe discharge
port side. In Fig. 2A, the ink discharge fromthe head unit is perforned

in a downward. directi QR.i Qnlihgat FoyEenorwhenei noaomensfsuppel y port 209 is
| ocat ed CRPE%%Q%&?%%ng Si 2 mhén the ink jet cartridge is nounted on the

ink jet re gg@&gg ARRaLALUSenéPaat ABSRBARercoBunitati pgrtpont 208 and the
I nk supply‘%ort 08 are di sposed on the opposite upper and | ower surfaces,

respectim@ﬁgzeiMﬁEﬂgnggQgt@gg@hkveapaesﬁyresgenaiavbdgbmenber recei ving
portion, wth. the ink absorbing nenber 205 which is a negative pressure

gener at i ng, PEEPEI nhntakpesedo biernbetnkenrothgei tk SHEPMPLEREMOTthe i nk
storing portion 204 3 0 APR 2004 - 21, to the negative pressure generating
menber reggkViAY spOELINGNp2@Ribs odr thed iodst viess spéﬁs§°ﬂ@aﬁﬁgssure
changes uppn-the i nk consunption of the head unit (not showq).

with the conventional constitutlon of the ink storing

portion for storing the ink using onlylan ink absorbing

member.

Referring now to Figs. 2A and 2B the state where
the ink is stored within the ink jet cartidge will be
described below. Fig. 22 is a cross-sectional view ©f
a unit of Fig. 1B as looked from the B direction in
Fig. 1B. Fig. 2B is a perspective cross-sectional view
of the unit of Fig. 28 as looked from the discharge
port side.

In Fig. 22, the ink discharge from the head unit
is performed in a downward direction in the figure,
wherein an ink supply port 209 is located on the bottom
side when the ink jet cartridge is mounted on the ink
jet recording apparatus. An atmosphere communicating
port 208 and the ink supply pert 209 are dispcsed on
the opposite upper and lower surfaces, respectively,
within the negative pressure gdenerating member receiving
portion, with the ink absorbing member 205 which is a
negative pressure generating member interposed

therebetween.

The ink supply from the ink storing portion 204




Normal Iy, since there is the ink within the negative pressure generating
menber receiving portion, the ink storing portion 204 is in the closed
state, so that the internal pressure will decrease with the ink supBIAPR 2004
And the pressure within the ink storing portion 204 decreases with the ink
consunption, but because-the negatli ve pressure generating nenber receiving
portion is opened to the atnosphere, the gas-liquid interface wthin the
receiving portion will drop, finally allowing the air to enter the ink

storing portion 204 via the ink conmunicating. t L QR 206ngbringi ng about
the gas liawnd @@ngmw@mrwq%H%%thwf?ef&%%%i%g ot the ink

comuni cating portion 206, the neniscus force is_so,.-gkggtethat the ink
supply f@@ygﬂaﬁizdesﬁsn¢amr¥mﬁt¢®ﬁ lPof?ﬁgoﬂiﬁaFlvé pressure generating

chanmber i's not allowed, this spacing being.p eraklhyuabeut nd tmm
consi der i dih g d hen pon e dh&n@@é?uTEEbgFaﬁfiéﬁ%yﬁo.l ﬁn) of a porous

menber as the i nk absorbing nenber receivable wthin the negative pressure
generati nghehgnber. in this enbodiment, this spacing was 2 nm As shown in

Figs. 2A and 26, since the ink supply 3. R 2004 withih ghart 209 is
| ocated on the bofeomasilde thﬁﬁkgﬁﬁ¥ﬁhégi?5 di scharge, the positional

rel ati on between the ink conmuni i_n Eg@r&iq&d@ﬂ&ﬁﬁgﬂﬂdﬂ&ﬁqmysupply port
209 at theeganbvef PFERSHFSCH a%@% uch that the ink suppl y

i i i te, SO
the ink storing portion 204 1s 1n +ne closed state,

i i ink
that the internal pressure will decrease with the

supply.- |
and the pressure within the ink storing portion

i e the
204 decreases with the ink consumption, but becaus

i ivi ortion is
negative pressure generating member recelving P

i i i face
ooenad to the atmosphere, the gas-liquid inter

within the receiving portion will drop, finally allowing

. . .2 the
the air to enter the ink storing portion 204 via

i i e gas-—
ink communicating portion 206, bringing about the g

liquid exchange.
Herein, with too small spacing of the ink

i i orce is so
communicating portlon 206, the menliscus f

great that the ink supply from the ink storing portion

i is not
to the negative pressure generating champer 15

i "3 mm

allowed, this spacing belng preferably about 3 mm,
i i .1l mm
considering from the pore diameter (substantlally 0 }
of a porous member as the ink absorbing member receivable

ati . In this
within the negative pressure generating chamber

embodiment, this spacing was 2 mm.

As shown in Figs. 2A and 2B, since the ink supply




port 209 is lower in level than the ink conmunicating portion 206 with
respect to the gravitational direction. Accordingly, before the ink h%‘ﬁﬁ'z
within the negative pressure generating chanber falling with the 13 004
consunption within the negative pressure generating portion reaches a

poi nt provided on the ink supply port 209, the ink within the ink storing
portion 204 is supplied via the- i2¥k -communi cating portion 206 to the
negati ve pressure generating nenber receiving portion 203, so that the ink
within the ink storing portion can be conpletely used, causing no ink

interruption, with the enhanced use efficien of .1 nk t al ped.

Consi delroigtg-ﬁ‘ s tie aspeead ofn tHee iti’ﬂktt‘i”?]t'%Jr‘:f‘%:pltri1 o‘%f? Yhe Flﬁi g%%’rmni cating
portion may be provided anywhere as far as the ‘%Lev,_i ous.lr}j{ descri bed

pOSi t i onali geelaatdeon tire mets iitdnalespaat ian (AREYHRE SppR part. However,

taking into consideration the fluctuation of the ink v(v)irt,_hi § he ink

storing peinrwricating oqrreian &% ars sHpdI Yt HUBR f79nT the i nk storing
ortion to the negative pressure generating nenber celwi tionin a

gi recti oretortit‘rmgtoigm R23) 3&#@ %Wg%%%nl%i?g%q i tbrha.‘tl%t{%h‘ﬁgye og%){r/rent, as

shown in Figs. 2A and 28, 3 0 APR 2004 ow n t DeREPVESEORg of the ink
conmmuni cagd iy %?H%nlo‘ﬁ\%Il%fl?ﬁ%EpﬁtF??%rb% ]ti)%?t ron paral l elltht o the main

scan direction, a nore preferable_formo bl e; LRK1 sappLtytiean be
attai ned ¥ RHoRR ?Qﬁ|‘tﬁ’eﬁfge’-'??6‘?ﬁ:rh8°f#‘g%t%‘é§‘ut’g§ of the ink within the ink

storing portion. Accordingly, before the ink level within the
negative pressure generating chamber falling with the
ink consumption within the negative pressure generating
portion reaches & point provided on the ink supply
port 209, the ink within the ink storing portion 204 1s
supplied via the ink communicating portion 206 to the
negative pressure generating member receiving portion
203, so that the ink within the ink storing portion can
be completely used, causing no ink interruppion, with
the enhanced use efficiency of the ink attained.

Considering from the aspect of the ink

interruption, the ink communicating portion may be
provided anywhere as far -as the previously—described
positional relation is met with respect to the ink
supply port. However, taking into consideration the
fluctuation of the ink within the ink storing portion,
it is preferable to supply the ink from the ink storing
portion to the negative pressure generating member

receiving portion in a direction orthogonal to the main

scan direction.

In this embodiment, as shown in Figs. 2A and 28,




Fig. 3 shows one exanple of an ink tank unit accor di ng to an enbodi ment 2.
Thi s enbodi nent offers a constitution for further stabilizing the ink

storing state within the negative pressure generating menber receidi AER 2004
portion 203 as shown in the enbodinment 1. In this enbodiment, as shown in
Fig. 3, the negative pressure generating member receiving portion 203 is
rounded R at the four corners 210 Within the negative pressure generating
menber receiving portion on 203. Wth this curved profile, the absorbing
menber can . press evenly at the four corners so that no exfoliation or

distortion occurs at the edge corners of; tihe dapoahsorbiggaenber @205 due
to the frﬁ@ﬁﬁﬁmt%mﬁﬂﬁﬁgﬁfﬂéﬁioqﬁﬁgéﬁhcéhtration on the locally defornmed
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Thereby, the jnk wihipedhe Rk ahsosbongngnpabe¥oRs difficult to mgrate
toward the athosphere communi cating port, creating a veﬁyugggong structure
Fig. 3 shows one example of an ink tan

according to an embodiment 2. This embodiment offers

a constitution for further stabilizing the ink storing

state within the negative pressurergeneratinq rember

receiving portion 203 as shown in the embodiment 1.

In this embodiment, 2s shown in Fig. 3, the

negative pressure generating member receiving portion
203 is rounded R at the four cormers 210 within the
negative pressure generating member receiving portion
2&3. Wwith this curved profile, the absorbing member can
éré;s evenly at the four corners SO that no exfoliation
or distortion occurs at the edge corners of the ink
absorbing member 205 due to the friction, avoiding the
ink concentration on the locally deformed portion.

Accordingly, the possibility of the ink flow
passage formed in the ink concentrated portion can be
further reduced, resulting in stabler ink distribution
to collect the ink only near +he ink supply port 208
more securely.
Further, the ink absorbing member near the

atmosphere communicating port is not wet by the ink,

and lower in wettability (less likely to be wet) than




agai nst the ink wetness- Hence, the absorbing nenber 205 near the

at nosphere conmmunicating port can be utilized as the buffer. Wile_in this
enbodi ment, curvature is provided at the four corners, it is not ed 3OHAR 2004
multi-angle may be nade to elimnate the angle at the four corners to
prevent exfoliation. However, the_psgfile of Ris nost preferable fromthe
aspect of the insertion precision or even insertion. Figs. 4A and 49 show
i nternal structures of another ink tank unit for use in the ink jet
cartridge of the present invention which is nounted on the ink jet

recording apparatus_accorgi,n o;jgp.enbodinent 3. In the figure, like
synbol s argggFta hza ?%Qtﬁg g%%té havi ng the sanme functions as in the

previ ous enbodinenkhérebgigthéAih§ aichesstsect hrnabswrbwngf the inside
al ong the ink dischargé di'rection, and Fig. 4B is a cross-sectional view

of the i”%&%ﬁkoﬂg hhes PR N +SeaNmigkaeet korapl the hnhkoseherartri dge.
Herein, Fig. corresponds to the D-D cross-sectional viewin Fig. 43. As

seen from ELgnuABcadl ngnkostqr tfgaRanti anvesy extonded tSHCHBER sides of
negative pressure generating menber receiving portion along a direction

Crossw se Lga3n@tARRe200% we2beskhe Hahnespahedeé@FPéﬁSWﬂéﬁbﬁﬁunting the
ink cartridge by a partition portion 215 in this cartridge, with the ink
storing ponbisomdarkeha Etalamherer commurkics emgodiAFent 2 | the previous
enbodi nent 1, the direction
utilized as the buffer.
Wwhile in this embodiment, curvature is provided
at the four corners, it is noted that multi-angle may ke
made to eliminate the angle at the four corners to
prevent exfoliation. However, the profile of R is most
preferable from the aspect of the insartion precision
or even insertion.
Figs. 4A and 48 show internal structures of another
ink tank unit for use in the ink Jjet cartridge of the
present invention which is mounted on the ink jJet
recording apparatus according to an embodiment 3. In
the figure, like symbols are attached to the parts
having the same functions as in the previous embodiment 1.
Fig. 4A is a cross-sectional view of the inside
along the ink discharge direction, and Fig. 4B is a
cross—sectional view of the inside aleng the maln scan
direction of the ink jet cartridge. Hereln, Fig. 4&
corresponds to the D-D cross-sectional view in Fig. 4B.
As seen from Fig. 4B, an ink storing portion is

extended on both sides of negative pressure generatling

member receiving portion along a direction crosswise to




of supplying the ink via the ink comunicating portion 206 fromthe ink
storing portion to the negative pressure generating nmenber receivin

chanber is made a |ongitudinal direcftion of the ink storing portiogpAggzmM
that the ink storing anmount is increased. As above described, with such
U--character structure where the longitudinal direction of the ink

storing portion is orthogonal to the®ain scan direction, the fluctuation
of the ink due to the novenent of the cartridge in the main scan direction
can be suppressed, |like the previous enbodinent 1. in this enbodi nent, the
I nk comuni cating portion 206 is provided in the central oFtign of the
partition pure imRESGT AIL HEHE e PRI L% tgnt #he“RAFT “5P8ng t he
main scan direction of the partitionofortion 215ﬂ m@eéebé-gpe .effects of
the ink fl et vt e bPTiFiMer 2 hY ot Weth 2 Fi 0% “52°%RY 5B Show t he

internal structures of another jnk tank unit for useg_ ip.the ink jet
cartridge offiK tHe Pries &L FiRentoh %suéwm%ﬁﬁréntfﬁ. Q]I—Jﬁgt his figure

pr evi ous. erBU TR Fi g SANS B ST HOE B PHHAT S, Sy SF o RS Coeide | al ong
Cr oss- sect | Thal SRR A BT THE 161 YA 3hg e S oan g Foarion of the
nk et cargd dggon | LN 5 GIDOR HENbor 8808N0YNchE Regatdée an  absorbing
menber 205 W Thin the negati ve pressure

pressure generating member receiving chamber is made a

longitudinal direction of the ink storing portion, so

that the ink storing amount is increased.

As above described, with such U-character
structure where the longitudinal direction of the ink
storing portion is orthogonal to the main scan direction.,
the fluctuation of the ink due to the movement of the
cartridge in the main scan direction can be suppressed,
like the previous embodiment L. In this embodiment,
the ink communicating portion 206 1is provided in the
central portion of the partition portion 215 of U-
character shape, i.e., on the wall along the main scan
direction of the partition portion 215, whereby the
effects of the ink fluctuation can be further avoided.

Figs. SA and 5B show the internal structures of
another ink tank unit for use in the ink jet cartridge of
the present invention as an embodiment 4. In this figure,
like symbols are attached to the parts having the same
functions as in the previous embodiment.

Fig. 5A is a cross-sectional view of the inside

along the ink discharge direction and Fig. 5B is a




generating nmenber receiving portion 203 is divided into two portions 205-1
and 205-2, and a gap 213 serving as a neniscus generating portion is

provided so that a neniscus nay be formed between these portions 29§Aqum@
205-2. Upon the ink reaching this gap portion, a neniscus is forne

therein so that the novenent of thg; ink froman ink absorbing nenber 205- 2
to an ink absorbing nmenber 205-1 is made difficult. Accordingly, by
adopting the constitution of this enbodinent, the wetting with the ink
fromthe atnosphere conmmunicating port 218 can be prevented at higher

reliability. Fig. 6 shows an instance, where NknLSmbi hl edani n the ink
jet cartrériges ofechionakboHt fredt . TR fﬂ?%decéggngeven T the expanded i nk

wets the whole portion of 205-2 in r é% ng t he pressure or maintaining
high tenpereturen ehetNAKINE REFd°BY MEeni scus generating portion 213,

and the ink is difficult to flowto t I QR 2Q@5-1sasoamhat the ink
| eakage fromthe Iﬁtﬁﬁéﬁh@?ﬁ ébﬂﬁﬂﬁlcgglﬁgggﬁrt zoséls less likely to

occur. Figs. 7A and 7B sho | r ¢l wkesreksuaeot her ink tank
unit for aBeoFRipfe™ERReF pbgaW%Fgéger APR 2004 27 the present

o LSRR, 91 I ety s et i o
having th ?«os %g{% tfllé@i%t QRS 188 Agn Jofse- 201 eMidous genbadidmsaeY ing as
a meniscus generating portion 1is provided so that a
meniscus may be formed between these portions 205-1 and
205-2.

Upon the ink reaching this gap portion, &
meniscus is formed therein so that the movement of the
ink from an ink absorbing member 205-2 to an ink
absorbing member 205-1 is made difficult.

Accordingly, by adopting the constitution of this
embodiment, the wetting with the ink from the atmasphere
communicating port 218 can be prevented at higher
reliability.

Fig. 6 shows an instance where the ink is filled
in the ink jet cartridge of this embodiment. In this
case, even if the expanded ink wets the whole portion of
205-2 in reducing the pressure O maintaining high
temperature, the ink is held by the meniscus generating
portion 213, and the ink is difficult to flow to the
portion 205-1, sO that the ink leakage from the
atmosphere communicating port 208 is less likely to occur.

Figs. 7A and 7B show the internal structures of

. . . —tri £
another ink tank unit for use 10 the ink jet cartridge ©




Fig. 7A is a cross-sectional view of the inside along the ink discharge
direction and Fig. 73 is a cross-sectional view of the inside along the
main scan direction of the ink jet cartridge. In this enbodi ment, &) AP0}
in Fig. 7A, like the enbodinent 4, two divided portions 205-3 and 205-4
are provided wthin the negative pressure generating nenber receiving
portion 203. A different point frodV the previous enbodinment 4 is that a
buf fer chanmber 211 communicating to the atnosphere comruni cating port 208
wi thin the negative pressure generating nenber receiving portionis
provi ded adj acent the ink absorbing nmenber 205--4 atﬁwennelgﬁti.veec pressure

t

gener at i ngnh@eanssedhi snbahtépnchamsdr iss MsuEesd A e Ifegat i ve

pressure generating nenber receiving portion by a rir#%H Zc 4 to store the ink
over f | owi ngedrdime heppakagbsoer BEngn FEREELNGHE tYo emh 1 ntal changes as
previously described, preventing the ink fromreachi n‘% thaqji nosphere
comuni cafiggr por Lijser s¥BACLEURERe R 5HTATY £% i e, 1')by I’Sposi ng an

i nk absorbi ng menber 205-3 between two absorbin nefher stop ribs 214,
the ink oteefEeWen§unFtsd ohie 35ufifeéh AR 9% %“r‘beven ed fromdirectly

reaching the atnmosphere 3.0 APR 2004 - 23  conmmuni ' PortsiZP8. in this
embodi ment, the r&Xabi’® ty i%n Cﬁlpes\ferﬁef%tgwrf%e |%&Iac§afarkl%6e 's enhanced by

virtue Ofaagh% % Lf%%k %Q%qg%&Qe direction and Fig. 7B is a

cross-sectional view of the inside along the main scan
direction of the ink jet cartridge.

In this embodiment, as shown in Fig. 72, like
the embodiment ¢, two divided portions 205-3 and 205-4
are provided within the negative pressure generating
member receiving portion 203. A different point from
the previous embodiment 4 is that a buffer chamber 211
communicating to the atmosphere communicating port 208
within the negative pressure generating member receiving
portion is provided adjacent the ink absorbing member
205-4 as negative pressure generating means.

This buffer chamber is secured within the negative
pressure generating member receiving portion by a rib 214
to store the ink overflowing from the ink absorbing
member due to enviromnmental changes as previously
described, preventing the ink from reaching the
atmosphere communicating port porticn.

Further, in this embodiment, by disposing an ink
absorbing member 205-3 between two absorbing member stop

ribs 214, the ink overflowing into the puffer chamber 1is

prevented from directly reaching the atmosphere




A constitution other than preventing the ink |eakage through the

at nosphere communi cating port portion by changing the formof receivin

the negative pressure generating nember within the negative pressudd APgR 2004
generating nmenber receiving portion as previously described is shown

bel ow. Figs. 8A and 8S are views showing an ink tank wunit according to
this enbodinment, in which Fig. BA-i33a- crosssectional view of the ink tank
unit, and Fig. 8B is a schematic cross-sectional view of the tank taken
along the line X-X, with the negative pressure generating nenber 205
renoved to better represent the features of this enbodinent. Fig. 9Ais a

detail view shom A9canposétom@Bof Fig. 8A in this enbodiment, an

at nospher e conmuni cating passage of which the end portion isagkgj%cted
into negative presguegigeaesadimgnhenbbe reédpPiind “Yolfi BA303 ¢ used,
and further, a partition wall 219 is provided ar und.theugggkphery of

at nospher erg@nayRi tatkagepassageancas bﬁoWﬁrFHeFPgsFﬂéi £0°9A" Herein, when
t he hei ght of a projected atnobsphere comunicating port portion 218 is
assunmed tochambzrt.he height of the partition wall 219 which is an annul ar

3 0 APR 2004 - '9 projection provided 'circunf i al Iy, f hegfeof is nmade
2c or greater, witRh &°gs5izvEirsr fEdXs ﬁﬂﬁ%ﬁﬁm%ﬁ%ﬁ%er bet ween negati ve

pressire gigi&%éLn%hg%ﬁgﬁr gngtmosphere communicating port

portion by changing the form of receiving the negative
pressurea generating member within the negative pressure
generating member receiving portion as previously

described is shown below.

Figs. 8A and 8B are views showing an ink tank
unit according to this embodiment, in which Fig. B8A is a
crosssectional view of the ink tank unit, and Fig. BB is a
schematic cross-sectional view of the tank taken along
the line X-X, with the negative pressure generating
member 205 removed to better represent the features of
this embodiment.

Fig. 9A is a detail view showing a portion D of
Fig. 8A. In this embodiment, an atmosphere communicating
passage of which the end portion is projected into
negative pressure generating member receiving portion
203 is used, and further, a partition wall 219 is provided
around the periphery of atmosphere communicating passage,
as shown in Figs. 8A to 9A.

Herein, when the height of a projected atmosphere

communicating port portion 218 is assumed to be c, the

height of the partition wall 219 which i1s an annular




absor bi ng nenber) 205 and a projection 218 of atnosphere conmunicating
port, thereby preventing the ink | eakage through the atnosphere p §
comuni cating port portion. Further, the outside annular partition QQ?P &y@
is spaced away froma projected tubular end portion 218 of the atnosphere
comuni cating part not to be in contact therewith, and even if the ink

| eakage occurs fromthe negative pre€ssure generating nenber 205, no

| eaked i nk passes along the partition wall 219 into the atnosphere

comuni cating port portion 218. However, in this case, it is desired that

the interval provided bet n _bath ' 1.0NnS, 1.5, selst oL Panad &r ge enough
to cause nE®FCAFAFEY Pﬁﬁé(ﬁge Sh S ereéybe?éTae“ ?CI% i he possi bility that

the ink sticking to the partiti |, reaches a0 opand fwr pfidauoaz at the
end of th@ca%éiﬁf?@rteerdor‘ﬁ%u“rﬂ ca“al?"{11 g p]'olrt portion. It will be appreciated

R e “WIRSPIS! & LATUNGAING PYdn AL E1.00 Mekiben (hek negal ve

pressure it ng “feceiving portionis of atriple structure,

W th increagi | A arddd i onowed e+ dn MPLE ©fit Stmies plasrshown in
Fig. 9B. v%%?e }ﬂﬁk?gﬁgg%agf an innernQ%t %rojection or a projection

portion' 218 of 1:he &l shiier e Gumay cad biagntpogt therinonl #ekagsunmed to be
c, the | engt 6# the 3 0 APR 2004 -- 3 0 outernost annular projection 220
is made 2c @{rQifateie {E@dsshded . cdhanebyatihe perFabPtFt9tn preventing

the ink |eakage through the atnosphere comuni cating port

Further, the outside annular partition wall 219
is spaced away from a projected +ubular end portion 218
of the atmosphere communicating port not to be in
contact therewith, and even if the ink leakage o©Ccurs
from the negative pressure generating member 205, no
leaked ink passes along the partition wall 219 into
the atmosphere communicating port portion 218.

However, in this case, it is desired that the
interval provided between both projections is set to be
lé;ge enough to cause no capillary phencmenon, thereby
reducing the possibility that the ink sticking to the
partition wall reaches an opening portion at the end of
the atmosphere communicating port portion.

It will be appreciated that the atmosphere
communicating port pcrtion within the negative pressure
generating member receiving portion is of a triple
structure, with increasing height of the partition wall
in more outside, as shown in Fig. 9B.

Where the length of an innermost projection or a

projection portion 218 of the atmosphere communicating

port portion is assumed to be ¢, the length of the




is further increased. Besides the above enbodi nents, nodifications such as
a quadruple or more multi-structure nmay be made vmthln the scope of_ the
present invention to enhance the reliability in presenting the ink 30APR 2004
| eakage. In this enbodi nent, the atnosphere conmunicating port portion

wi thin the negative pressure nmenber receiving portion of the ink tank unit
is made the above structure, fornd a clearance as the buffer chanber

bet ween the ink absorbing nmenber and the surface provided with the

at nosphere comuni cating port, and further preventing the ink fromthe
partition wall constituting the buf f er chanber reaching the opening

portion at the of St @_&pmnmllcsatmm [T tor prgd ot o
i ncrease tl?é“'r‘r%%g'g’l 5 A;lﬁl n prevent| ng the ink |eakage through the

at rmsphere' & ?mm 3t NG pordny pattéd orel iR ety Bvearéventheng nkient er s
i nsi de t he *~drnul ar proj ectlon the ink is trapped prior to reaching the

i nnernost  pr.al actd iy eofei dga{n&}s@l'@ms:@mmalmurglcapmm? BPatever
attitude the Ink Jet cartridge is placed in, because the annul ar

proj ecti Onslsarﬁlrstl&?&edj.rp@d‘éased hereby enhancing the reliability of ink
| eakage prevention. 3 0 APR 2004 31 - In enbodi nents as previously

described, an ink tpekidestthasabeen m@%y@@ln%rc"ﬁi"‘?}s*bﬁ tP88d of a

negat ive pressure gener ati ng nmenber receivi ng Eortl 5 ade
such as a guadruple or more mnulti-structure may oe i

within the scope of the present invention to enhance the
reliability in presenting_the ink leakage.

In ﬁhis embodiment, the atmosphere communicating
port portion within the negative pressure member
receiving portion of the ink tank unit is made the above
structure, forming a c¢learance as the buffer chamber
between the ink absorbing member and the surface
provided with the atmosphere communicating port, and
further preventing the ink from the partition wall
constituting the buffer chamber reaching the opening
portion at the end of the atmosphere communicating port
portion to increase the reliability in preventing the
ink leakage through the atmosphere comunicating port
portion.

Further, even if the ink enters inside the
annular projection, the ink is trapped prior to reaching
the innermost projectiocn of the atmosphere communicating
port, whatever attitude the ink jet cartridge is placed
in, because the annular projections are spaced part,

thereby enhancing the reliability of ink leakage

prevention.




(i nk absorbi ng menber receiving portion) having an ink supply port in
comuni cation with the recording head and receiving a negative prﬁfﬁ%?ﬁ
generating nmenber (ink absorbing nmenber) and an ink storing portio 2004
contiguous to and in communication with the absorbing nenber receiving
portion via an ink comrunicating portion on its bottomside in order to
acconplish sinultaneously the enhanged use efficiency of the ink and the
proper generation of negative pressure force. in the above constitution,
the ink supply from the ink storing portion to the negative pressure
generating nmenber receiving portion is made in such a process that the ink
within the ink stogpng,BRELKEAL204s beesuppkileddesarthedi-nk comuni cating
portion 206 to the negative pressure generating nmenber receiyvi gyportion
203 when the; hpk chakelnieanasheepar toripors sdorbileh zf5cqmaﬁ&%%£ Qat | east
to the ink comunicating portion 206 of the partition portion.215 by the
i nk consungt hgga tWivehigt elsie rme gatniere Hmgs S@Me SFe FECEHHG DHTTOM" The i nk
| evel in the negative pressure generating nenber receLvinQﬁpon%ion

0

necessari | yidrCaessedivec ausb ert edaik icwmARsi &N n§4Yd™d o conmuni cat i ng

to the ink storing portion lies on the bottom of the partiti portion
215. Howeveupplliye poantprias sicemufiqad. AbSbrB d S r(?c&ﬁé)lfb%ﬁéaocgz nenber
received within the negative pressure generatin nher L agcel ving portion
i s difficulahdt esedonaneveemeTh PrattPees S Wi %Eh'ger g’%r@%s’ﬁg %lk level is

not (ink absorbing member) and an ink storing portion
contiguous to and in communication with the absorbing
member receiving portion via an ink communicating
portion on 1ts bottom side in order to accomplish
simultansecusly the enhanced use efficiency of the ink
and the proper generation of negative pressure force.

Tn the above constitution, the ink supply from
the ink storing portioﬁ to the negative pressure
generating member receiving portion is made in such a
pfocess that the ink within the ink storing portion 204
is supplied via the ink communicating pertion 206 to the
negative pressure generating member receiving portion 203
when the ink level near the partition portion 215
decreases at least to the ink communicating portion 206
of the partition portion 215 by the ink consumption
within the negative pressure generating portion.

The ink level in the negative pressure generating
member receiving portion necessarily decreases because
the ink communicating portion communicating to the ink
storing portion lies on the bottom of the partition

portion 215. However, the compression of the absorbing




necessarily uniform On the other hand, because the negative pressure
generating menber has a function of holding the ink, the ink |evel 3§ %P o
t he negative pressure generating nmenber receiving portion will rise again,
if the ink is supplied fromthe ink storing portion. Accordingly, there is
the possibility that the ambunt of ink held above the ink supply port 209
wi thin the negative pressure gererati-ng nmenber receiving portion is not

al ways constant. The negative pressure generated by the ink absorbing
menber is possibly affected by the weight of the ink itself within the
negative pressure generating mnenber receiving portion. In particular, when
the ink siepRler peideipedt WArthd00 Hooy roagatinids &4 956 W 132 T4 ng head
is provided on the bottomportion of the negative pressure generating
nmenber reqembidlg mEardivimg e Giwn He pheld enbodi §Eite TR variation in
the ink amount wll cause a variation in the negative pressure. In this
case, by iincrremsivigd henfag-hef Q%@%ﬂ(ln%drﬁiﬁrﬂi%vaﬁ]iﬁgsﬁg??i on between both
receiving portions, the ink |evel can not be adjusted. Because the

i ncr eased naggs PrdentEn e or mat i on of ink meniscus in the ink

2b30rDi ng. moNber 1SR RO (1O ARSI (e NEGAL Ve BrSSSaS withi n
O AP DSd Mo AP EESE RUNLEBhYor 'RSHALAGORE Baki Sknthat 1 nk

ink level within the negative pressure generating member
receiving portion will rise again, if the ink is
supplied from the ink storing portion. Accordingly,
there is the possibility that the amount of ink held
above the ink supply port 209 within the negative
pressure generating member receiving portion is not
always constant.

The negative pressure generated by the ink
absorbing member is possibly affected by the weight of
the ink itself within the negative pressure generating
member receiving portion. In particular, when the ink
supply pert portion 209 for communicating to the
recording head is provided on the bottom portion of the
negative pressure generating member receiving portion,
as in the previous embodiment, the variation in the ink
amount will cause a variation in the negative pressure.

In this case, by increasing the gap of the ink
communicating portion between both receiving portions,

the ink level can not be adjusted. Because the increased

gap prevents the formation of ink meniscus 1n the ink

communicating portion, the ink is supplied excessively to




In the foll ow ng enbodi nent, one constitution to enhance the stability of

this negative pressure will be proposed. Figs. 10A and 108 are views
representing the features of an ink jet cartridge according to an 3UAPRZW4
enbodinment In the figure, like synbols are attached to the el enents having

the sane functions as in the previous enbodinment. Fig. 10Ais a
cross-sectional view of the inside gt an ink tank unit connected to an ink
jet head unit, taken along the ink dPfsCharge direction. Fig. 108 is a
cross-sectional view of the inside of the ink jet cartridge along the main
scan direction. Herein, 105 IS an I nk connunicating menber for introducing

the ink within the ink | unit, and 10 a. filt RpQvi ded at the
end portiontdf FHECTRKD c%ﬁﬂﬁﬁfcﬁ? ﬁb’ﬁgﬁbg %foFaB%eggntF%g the flow of

fine dirts into . the ink_jet he I n 0 t he hei ght of
ink absor bT7% bhbeP* Fag 9iﬁbggépti 85, %%38¥@én préégntshﬁhe hei ght of

the top of arooyve th, rence .t e filster nguif-aceqdi sposed
at the end e%% R EB%EE‘EQ ?rrllg%né:tr]f%er S o

Thi's enbodi ge m? Sudifferent fromthe enbodinment | as previously described
in that the de groove portion 216 (concavity) is provided at the upper

portion of the ink ;QORRUNEEAL LAY nBOERLOA iF@ Htalonlhe dnewerupdiid on or one
to enhance the stability of this negative pressure will
be proposed.

Figs. 10A and 10B are views best representing the
features of an ink jet cartridge according to an embodiment
In the figure, like symbols are attached to the
elements having the same functions as in the previous
embodiment.

Fig. 10A is a cross-sectional view of the inside
of an ink tank unit connected to an ink jet head unit.,
taken along the ink discharge direction. Fig. 108 is &
cross-sectional view of thé inside of the ink jet
cartridge along the main scan direction.

Herein, 105 is an ink communicating member for
introducing the ink within the ink jet head unit, and 106
is a filter provided a2t the end portion of the ink
cormunicating member 105 for preventing the flow of fine
dirts into the ink jet head.

in Figs. 10A to 11, a is the height of ink
absorbing member receiving portion, and h represents the
height of the t0p of a groove portion with reference to
the filter surface disposed at the end porticn of the

ink communicating member.




end of the negative pressure generating nenber receiving portion on a
partition wall 215 in the partition portion may be in comunication with
the ink comunicating portion 206. By providing this groove porti or§ ®ABR 2004
the adm ssion passage of the air into the ink storing portion can be
easily secured upon the gas-liquid replacenent which is made with the ink
consunption. Herein, through the egd3QoLtion opposite that Ileading to the

i nk communi cating portion of the grodove portion, the

gas-liquid-replacenent is effected. In this enbodi nent, the groove portion
at the end of the gas-liquid replacenent side is shallower in depth when

| eavi ng fat her amayTgﬁgn%hggd%ﬁénéogguakgggkggtpggghoghe Eheehe e

i ntroduction of the roove portion is facilitated. In this

enbodi nment, .t he negati r ondi thap whkhisgbheraegat ipeg queessur e
gener at i ng heﬁﬁe?rg?é%é?%?ngﬁgg%FFgg cgnkge@deternined%by the negative

pressure ge at i QL6 (capihlhanyefioree) nef ubke d o rtalesordd nohareiver
205 whi ch iE?thhﬁggétﬁve)presgurel Sengrating menber and the anmount of

hol di ng the_Lpk, nW-Lhi gt BeritAknaBgokhiaRg chRMeke20poresic ry axove the
i nk supply port portion“209, as shown in Figs. BA and BB. 3 0 APR 2004 - 15
In this casgupqgt Be RE@ALicYa BFeS pHEe sgerekatierg tifhgr cembiarhimeadies imgat i ve
pressure generating nenber receiving portion is set with a back pressure
of DMMAQ Obogieahebn & parevense earldcilén iro thive pagkidusEt yportion
may be in communication with the ink communicating
portion 206. By providing this groove portion 216, the
admission passage of the air into the ink storing
portion can be easily secured upon the qas—liquid
réplacement which is made with the ink consumption.
Herein, through the end portion opposite that
leading to the ink communicating portion of the groove
portion, the gas-liquid-replacement is effected. In
this embodiment, the groove portion at the end of the
gas-ligquid replacement side is shallower in depth when
leaving father away from the ink communicating portion.
Thereby, the introduction of the air into the groave
portion 1s facilitated.
In this embodiment, the negative pressure
condition within the negative pressure generating member
receiving portion can be determined by the negative
pressure generating force {capillary force) of the ink
absorbing member 205 which is the negative pressure

generating member and the amount of holding the ink

within the ink absorbing member 205 residing above the

ink supply port portion 209, as shown in Figs. BA and B8B.




direction in the ink supply port, assumng the distance between the ink
supply port face and the discharge port face of the recordi ng head {UO Pbe
D in order to prevent the ink | eakage through the discharge p0|3 AFE12004
the recording head. On the other hand, the upper Iimt value of negative
pressure generating force nust be determned in consideration of the ink
exhaustion in the ink supply or reduced print density due to insufficient
ink supply. In this enbodinent, D4 s3equal to 200 nm , and the negative
pressure generating force within the negative pressure generating nenber
receiving portionis set in the range from20 mmMg to 40 mmMg. As neans
for controlling the negative pressure wthin the negative e

gener ati ng menber reeeithiirsg casert itdre RIS Rﬁe%]gﬂj%tqen%&{%gfﬁ%i ght h of
the gas-liquid replacenment groove portion 216 as previ scribed is
adopt ed in trhirs eemdadtiimertthe ByegsHarif r’r“gfecsrr‘élr%eqed'h%% “?%?Jéé/%?%%ve portion,

the position of the gas- |iquid boundary face wthi he H M RgPressure
generating nesdiivimac aiod HE hord | T Cah=het %ﬁ%t%%g% %u?%a 1|92e t he

stability of the negative pressure. _The posit.i reljat Lepobet ween the
groove 30 ARR ZDUREHT tibrd a"n%f’%‘h%ef‘iq‘ﬁee‘?tp Oa%etcls)gajtl%i s enbog?rrent i s such

that the distances fromthe negative pre e genghahd opnechanber bottom
portion to tdergGtidt ¥acd ot es?%@fy s%%ﬁil por t an% to the partition

vall end poréiéﬁ%éﬁetggkwgggeéhgo£ﬁkogu8£l§hﬁofﬂkfﬁﬁéﬂuﬁﬂcahbng portion are
discharge port face of the recording head to be Dmm, in
order to prevent the ink leakage through the discharge
ports of the recording head.

On the other hand, the upper limit value of
negative pressure generating force must be determined 1n
consideration of the ink exhaustion in the ink supply
or reduced print density due to insufficient ink supply.

In this embodiment, D 1s equal to 200 mm, and the

negative pressurergenerating force within the negative
p;essure generating member receiving portion is set in
the range from 20 mmAg to 40 mmAqg.

As means for controlling the negative pressure
within the negative pressure generating member receiving
portion, a method of adjusting the height h of the
gas-liquid replacement groove portion 216 as previously
described is adopted in this embodiment. BY changing the
height of this groove portion, the position of the gas-
liquid boundary face within the negative pressure
generating member receiving portion can be adjusted to
realize the stability of the negative pressure.

The positional relation between the grcove




i dentical, as shown in Figs. 10A and 105. The distance h up to the top of
the groove portion with reference to the filter face is set at 5 APEQ@é
the gas-liquid interface (ink level) fromthe ink storing portion to the
remaining ink in the absorbing nenber receiving portion is nmaintained at a
position-of about 5 mmor less with reference to the filter face wthin

t he absorbi ng menber receiving portjon. And by setting the position of the
gas-liquid interface to be |ess thah about 5 mm the negative pressure is
generated wthin the condition range as previously described. Note that
the height a of the negative pressure generating nenber receiving portion

is 48 mmin this enbodinent. Accordi Y I in £ hes ceasthi tution of
havi ng a gediepad drtr 'tﬁﬁi%&?%p%%ogggyin this enbodinent, the ink

supply fromthe ink storing portion .in.the;idk,consunecgehagapanhi on to
t he negat itiat pﬁf%sq,ﬁ%tﬁ%%%ra ’ionr% 1£r]rn\e'?ﬂ)rctger:ére%:‘{ai ving portion can be stably

mai nt ai ned, and the ink |evel. 51 L gs ) Lot erd@eegf wehhbi ankhe negative
pressure g@ﬁ%@%ﬁ? th&ﬂﬁﬁﬁéﬁﬁégfg?ngﬂportion can be retained substantially

3 0 APR 2004 -, 37__¢con n rebyrithenanwpunt end poktieceirdred t hin
the negati¥&PRHTEsUre %%%e%%tgag ﬁenbér receiving portion is substantially

constant, and Ehg A1 LatLenchb ihkechkusuppkyngrpoheinegatitve pressure
whi ch may W2 ?%ects on the recording quality can be suppressed.
identical, as shown in Figs. 10A and LlOB.

The distance h up to the top cf the groove
portion with reference to the filter face is set at 5 mm,
and the gas-liquid interface (ink level) from the ink
storing portion to the remaining ink in the absorbing
member receiving portion is maintained at a position-of
about 5 mm or less with reference to the filter face
within the absorbing member recelving portion. And DYy
setting the position of the_gas—liquid interface to be
less than about 5 mm, the negative pressure is generated
within the condition range as previously described.

Note that the height a of the negative pressure
generating member receiving portion 1is 48 mm in this
embodiment .

Accordingly, by adopting the constitution of
having a groove portion provided as proposed in this
embodiment, the ink supply from the ink storing portion
in the ink communicating portion to the negative
pressure generating member receiving portion can be
stably maintained, and the ink level (gas—-liquid

interface) within the negative pressure generatlng

member receiving portion can be retained substantially




In this enbodi nent, as above descri bed, because the filter face of the ink
communi cati ng nenber end portion is projected fromthe bottom face_qf the
negative pressure generation chanber, the ink absorbing nenber in 3%H§W2mﬂ
nei ghbor hood of the ink supply port is conpressed to concentrate the ink,
In order to enhance the ink supply performance to the ink jet head unit.
Note that the height of the groove tion is set above the filter face at
m nimum preferably, 1 mmabove the filter face, and nore preferably 2 mm
above. This is because the uneven distribution of conpressing the ink
absor bi ng nenber may be caused by the condition of insertion of the ink

absorbi ng nmenber, resylting inthe,possibbtiiy thatelidedimkchewel varies
IocaIIy\MtQQq§?q&Fne g ég%ﬁggéﬁf% generating nmenber receiving portion,

thereby giving rise to i | nterr L PR 1 ACCREH &gl yec v pngvi di ng a groove
portion astﬂﬁcﬁﬁﬁﬁﬁff?l§¢%% eﬁb&%ﬁﬁent zﬁgthe upper portion of the ink

communi cati ng_portion, | nk; 1 evel c¥htbhAtt hend abiserbanga ieAbed Nr ecei vi ng
portioni|1@ék$ﬁ@$nbyt%%p$%i #roﬁft%e ink storing portion to the absorbing

menber recgjvi POLLLOR &5 BebdnagaaDvapprepsiatewpbsht mak, "8V¢ APR 2004
- 38 untilg%%eggﬁk ?é“géed up, so that the static negative pressure

within the %p§géggngnngﬂ@efe@@ﬁdbﬁgQQﬂ&&&t@dcanDbe SHaBF¢S3ER -t he
enbodi ment as previously described, there is the possibiIiEx t hat the
ink level varies witRh this embodiment, as above described, because

che filter face of the ink communicating member end
portion is projected from the bottom face of the negative
pressure generation chamber, the ink absorbing member in
the neighborhood of the ink supply port 1is compressed to
coﬁcentrate the ink, in order to enhance the ink supply
performance to the ink jet head unit.

Mote that the height of the groove portion is set
above the filter face at minimum, preferably, 1 mm above
the filter face, and more preferably 2 mm abaove.

This is because the uneven distribution of
compressing the 1ink absorbing member may be caused by
the condition of insertion of the ink absorbing member,
resulting in the possibility that the ink level varies
locally within the negative pressure generating member
receiving portion, thereby giving rise to ink interruption.

Accordingly, by providing a groove portion as
proposed in this embodiment at the upper portion of the
ink communicating portion, the ink level within the
absorbing member receiving pertion in supplying the ink
from the ink storing portion to the absorbing member

receiving porticn is held at an appropriate position,




the ink consunption, as already pointed out. The bottom face of the ink
storing portion and that of the absorbing nenber receiving portion are

copl anar, whereby the changes in the ink level will not only give riGAPR 2004
the changes in the negative pressure as previously described, but also
possi bly disrupt the ink flow passage wthin the absorbing nenber, when
supplying the ink fromthe ink storkag_portion to the absorbing nenber
receiving portion, as with the enbodinent 1 in which the ink supply port

is provided on the bottom face of the negative pressure generating nenber
receiving portion. In this case, because such a problem can not be

resol ved byuhggiegﬁgngnkhgsgagegfubbesbn&hQQﬂ&%@i@ahtmg npgettiore bet ween
both receiving portions as previously described, the foll ow ng

constitutiop.Ls-adariednin the 288Bediimgnhetblee real beegankuattvet
stabilization o? the ink supply. The constitution of this enbodinent is

shown in Figs. $24papd 12B. In the figure, like synbols are attached to
the el enments having the sanme functions as in the previous enbodi nent. Fig.
12A is a cross-sect rgnahevieewodfimehe iInsisder3vioARRY26@4 < i¥®d t aken al ong
the ink discharge direction, and Fig. 12B is a cross-sectional view of the
i nsi de of amniele jiet theapbsisdge Lidkertatorigia Hakndiavedc ¥R diTectioh. As
shown in Fig. 12B, a recess portion 9 (concave) is provid$9 i,n_the bottom
portion of tihe regationsuppedoareas already pointed out. The ttom

face of the ink storing portion and that of the

absorbing member receiving portion are coplanar, whereby

the changes in the ink level will not only give rise to

the changes in the negative pressure as previously

described, but also possibly disrupt the ink flow

passage within the absorbing member, when supplying the

ink from the ink storing portion to the absorbing member

receiving portion, as with the embodiment 1 in which the

ink supply port is provided on the bottom face of the

negative pressure generating member receiving portion.

In this case, because such a problem can not be
resolved by increasing the gap of the ink communicating
portion between both receiving portions as previously
described, the following constitution is adopted 1in the
embodiment 8 to realize a further stabilization of the
ink supply.

The constitution of this embodiment is shown in
rigs. 12A and 128. In the figure, like symbols are

attached to the elements having the same functions as in

the previous embodiment.

Fig. 12A is a cross-sectional view of the inside




generating nmenber receiving portion, so that the bottom portion of the

negati ve pressure generating nenber receiving portion is |lower tha @??R i
bottom portion of the negative pressure generating nenber receivingq% .@W
when nounting the ink jet cartridge. This recess portion 217 is provided to
have the depth b in the area fromthe nei ghborhood of the ink

communi cating portion 206 to the %ighborhood of the ink supply part 209,
as shown in Fig. 12A. By providfh& this recess portion, the ink flow
passage within the negative pressure generating nmenber receiving portion
can be secured in the height direction wthout preventing the formation of
meni scus upon the gas-liquid replac : 4 nl NKn@o ni ¢&8 ng portion
Not e t hat tafendegand e t r ’gggﬂﬁggpg%%gc%gﬁgrninesH?Ee formation w dth

of ink flow passage, . .greater. val b; skt bagahnip®r geef fect, and
hi gher HﬁiQHﬂQQT%FQﬁfhﬂiké’E?%dafn ?n%erruption The constitution of this

enbodi nment in additio to ¢ C tiiti gRaAf dhavicrgoa .groove portion
provi ded Qﬂ¥§qk§%ﬁu§4k? T %@éﬂﬁevﬁously described in the enbodinent

6 al | ows more positive l%mti he, stabl e; ggnenatbensd GoARROZOG4 (coAGawt) the
negative pressure, or e securenent of ink flow passage, resulting in the

stabl er ink suppl) her | t SoWhiieh are el evdtgr tentraree e € nk

suppl y per*%rﬂgﬁﬁéd%ﬁgl?h%gggﬁggg?@i?3 of preventing ink |eakage will be

descri bed &SA&M@@iﬁ& hefsLeneecbOving portion, so that the bottom
portion of the negative pressure'generating memb er

receiving portion is lower than the bottom portion of

the negative pressure generating member receiving portion
when mounting the ink jet cartridge. This recess
portion 217 is provided to have the depth b in the area
from the neighborhood of the ink communicating portion
206 to the neighborhood of the inx supply port 209, as
shown in Fig. 12A.

By providing this recess portion, the ink flow
passage within the negative pressure generating memb er
receiving portion can be secured in the height direction
without preventing the formation of menlscus upon the
gas-liquid replacement in the ink communicating portion.

Note that the depth b of the recess portion
determines the formation width of ink flow passade,
greater value of b resulting in more affect, and higher
reliability of preventing ink interruption.

The constitution of this embodiment in additioen

+n the constitution of having a groove portion provided

on the partition wall as previously described in the

embodiment § allows more positively the stable generatlon




the draw ngs. Figs. 13 and 14 show one enbodi nent of the present invention
of an ink jet cartridge having a head wunit and an ink tank unit co eﬁ; ﬁ
wherein Fig. 13 is a typical perspective view show ng the constitugﬂb Fﬁ 04
the ink jet cartridge of this enbodinment, partly in cross section, and Fig.
14 is a schematic cross-sectional view of the head as shown in Fig. 13 as

| ooked fromthe back side thereof. _shown in Fig. 13, an ink tank unit
1000 in this enbodi nent has a connéecting opening portion 1101 as the ink
supply port for supplying the ink to an ink jet head unit 2000 as the head
portion on the bottomface of the ink tank unit 1000. And the ink tank unit

s compri §qd fUbLANLLGL! ¥raksA i ! 8t 26C0NNRAALKAG ChAMIGL P which s

a negative pressure-generating ne recei ving portion having an

at mospher e gaomuai cakikng 1 RG’ LhORnbl3Q shakr’ §aRI WhpRG1§ .Negative pressure
generating ‘nenbér 1102, a posterior second accommodating chanber 1200 for

communi cating to tRenhet LARLbEAGRNGS W chf laikst 2BG@ORID GMhalg < harder 1100
through a mnute comunicating portion 1300 as the ink comuni cating 30

APR 1004 - j4k spplikOpeafdriahcet @ndnghlhe dlikbio il suppideeditadde first
accommodat i ng chanber 1100, and a | ateral second acconmmodating chanber
1250 for camunieakhigagwall lpakt ieser inald $el2blaiand rEFetencaitty a
comuni cating portion |arger than the m nute comrunicating portion 1300

the drawings.

Figs. 13 and 14 show one embodiment of the

present invention of an ink jet cartridge having a head

unit and an ink tank unit connected, wherein Fig. 13 is

a typical perspective view showing the constitution of

the ink jet cartridge of this embodiment, partly in

cross section, and Fig. 14 is a schematic cross-sectional

view of the head as shown in Fig. 13 as looked from the

back side thereof.

As shown in Fig. 13, an ink tank unit 1000 in

this embodiment has a connecting opening portion 1101l as

the ink supply port for supplying the ink to an ink Jet

head unit 2000 as the head portion on the bottom face

of the ink tank unit 1000. And the ink tank unit is

comprised substantially of a first accommodating chamber

1100 which is a negative pressure generating member

receiving portion having an atmosphere communicating

portion 1150 for receiving a negative pressure

generating member 1102, a éosterior sacond accommedating

chamber 1200 for communicating to the bottom face of the

first accommodating chamber 1100 through a minute

communicating portion 1300 as the ink communicating




to the posterior second accommpdati ng chanber 1200. In this enbodi nent, an
L-character shaped ink storing portion as in the previously descri?ﬁgw 2004
enbodi ment is fornmed by the posterior second accomobdati ng chanber 8
and the | ateral second acconmodati ng chanber 1250. Herein, the negative
pressure generating nenber 1102 is acconmmpdated in the first accommodati ng
chanber 1100 in two-thirds region fromthe bottomface of the first
accomodat i ng chanber. The negati ve 4k essure generating nenber stopper
~ribs 1103a, 1103b and 1103c are disposed at three sites on a ceiling of
the first accommodati ng chanber 1100 so that the vol une of not
accommodati ng the negative pressure generating nenber 1102 can be

posi tivel y PAREEY &N tiRg dPpBuhridssiimk e dssisupphised tfontiod  t he
negative pressure generating nmenber 110 2 . Wth the three stopper ribs as
above, the FiggiforR AR HiN% tChstmoeeq n g reh anbler 80 heteqdred ebet ween
consists of an air. layer 1104, with the atnosphere conmmunicating portion
1150 di spoEFIRWALEE Champas L3R 9F semuiiGateriamt t hat an openi ng

portion 1152 on _the first acconmodating chanber side of the atnosphere 3 0
APR 2004 - ¥ SO %ﬁfﬁﬁ '%ﬂ%&ﬁveldlqata SPFURIGE SPaced a

s o P M TP, B BSSLE LEL IE 107
that in Coc.rbSitg'Fé aﬁcjsq{éﬂ.fort @%J&n%ta%d&%daﬁn?%&m k5.'3200 . In

this embodiment, an L-character shaped ink storing

portion as in the previously described embodiment is

formed by the posterior second accommodating chamber 1200

and the lateral second accommodating chamber 1250.

Herein, the negative pressure generating member
1102 is accommodated in the first accommodating chamber
1100 in two-thirds region from the bottom face of the
first accommodating chamber.

The negative pressure generating member stopper
ribs 1103a, 1103b and 1103c are disposed at three sites
on a ceiling of the first accommodating chamber 1100 so
that the volume of not accommodating the negative
pressure generating member 1102 can be positively
reserved, thereby suppressing excessive insertion of
the negative pressure generating member 1102.

With the three stopper ribs as above, the region
of the first accommodating chamber formed therebetween
consists of an air layer 1104, with the atmosphere
communicating portion 1150 disposed in this air layer.

Herein, it is important that an opening portion 1152 on

the first accommodating chamber side of the atmosphere




negative pressure generating nenber 1102, the conpressive strain of the
stopper ribs 1103, or the softening deformation of the stopper ribs3 {308 2004
due to rise in tenperature, it is preferred that the above interval Is
within a range from3 nmmto 5 mm Herein, the reason for regulating the
upper limt is that securing the sufficient distance fromthe ceiling of
the first acconodating chanber to_tbg opening portion 1152 of the first
accomodati ng chanber is inportant in obtaining safety factor against the
ink | eakage in the inverted attitude (as will be detailed later). Note

that the direction of the arrow E in Fig. 13 points to the scanning

di recti on ofoddiey head; A CO5ALIGN L0s 1182 - &M EHbs 1 80dnt Bgadisect | On of

the arrow F points to he 1 nk discharge direction fromthe head. Fig. 15

i's an enl argegh cL 0S5, 66644 PNabar- PeFSHRCLhNenubevi 0 phesatpesphere _
comuni cating portion and its surrounding in this enbodinent. Fig. 15 is a

view of an QuestneiReridmed 16l ofat henpt vDsehergs gopswaleabiEng port as
shown in Fig. 14, as |ooked from the above. The atnobsphere conmmuni cating
portion 1158«imeisabsseat i ahé ypeosant sefvefitarbansesd PouhdonnitSQa 30 APR
2004 43 extending fromthe inside of the first acconmodati ng chanber
1100 to itscamdsideostion afdtldeatll wckedtnearihhensateinfatbeof the wall
portion, as shown in Fig. 14, and an opening portion (opening portion 1151
of the at nnapheiee conessilcat fageporing diedbed 1hd 8, pEugaronprassive

strain of the stopper ribs 1103, or the softening
deformation of the stopper ribs 1103 due to rise 1in
temperature, it is preferred that the above interval is
within a rangs from 3 mm to 5 mm. Herein, the reason
for regulating the upper limit is that securing the
sufficient distance from the ceiling of the first
accomodating chamber to the opening portion 1152 of the
first accommodating chamber is important in obtaining
safety factor against the ink leakage in the inverted
attitude (as will be detailed later). Note that the
direction of the arrow E in Fig. 13 points to the
scanning direction of the head according to this
embodihent, and the direction of the arrow F points to
the ink discharge direction from the head.

Fig. 15 is an enlarged cross-sectional
perspective wview of the atmosphere communicating portion
and its surrounding in this embodiment. Fig. 15 1s a
view of an opening portion 1151 of the atmosphere
communicating port as shown in Fig. 14, as looked from

the above. The atmosphere communicating portion 1150

i1s substantially comprised of a barrel porticon 1ll50Qa




(three in this enbodinent) branches fromthe deadl ock portion of the

barrel portion 1150a. This opening portion is provided on the outer R 70
surface of a housing for the ink tank unit 1000. Note that the oppd%?#g 04
end to the opening portion 1151 of the atnosphere conmunicating part of

the barrel portion 1150 a corresponds to the opening portion 1152 of the
first acconmmodating chanber. And thjs atnosphere communi cating portion
1150 is a hole for introducing the butside air into the ink tank unit 1000
to obtain a pressure equivalent to the external pressure during the
printing, but considering the vaporization of the ink, it is preferred to

be ol epder A1 o09.c Hoveyet . such 2, ehabe cve, coILuglnd otk Tunct on
o ocess o AP e HEhED o S-S s oF i Fe i b orart on of the i nk
Communi Cat TG FOFET o Rret 1 Eof atrbr AOEr BRI o P ol tain it
Phat the corbrs ERMm ot B R e e D R The Thitial T
of the usQaé%%s ﬂéfetéﬁﬁﬂﬁﬁ&ciéf@g phLe dbeidad teRedrpngsanbout the
i ncreased humber o processes because of the conplex manufacturing process
with the ipogeasedn tnbereod fREhe) HLsHthbHILHom extpenseadloekor di ng head.

portion of the barrel portion 1150a. This opening

portion is provided on the outer surface of a housing

for the ink tank unit 1000. Note that the opposite

end to the opening portion 1151 of the atmosphere

communicating port of the barrel pcrtion 1150a

corresponds to the opening porticon 1152 of the first

accommodating chamber. And this atmosphere communicating

portion 1150 is a hole for introducing the outside air

into the ink tank unit 1000 to obtain a pressure

equivalent to the external pressure during the printing,

but considering the vaporization of the ink, it is

preferred to be slender and long. However, such a2 shape

was contrary to its function from the respects of the

process maintenance of the mold and the modling cycle

in injection molding the vessel in plastic in the

manufacturing process of the ink tank unit 1000. As a

result, the evaporation of the ink may be permitted to

some extent, or the part around the atmosphere

communicating portion constituted of a plurality of

members to attain its goal. The former has a problem,

particularly in the color recording head, that the color




For the above problem the present inventors have proposed a construction
of holding a slender pin of the nold not to be swung in injection | di n

a slender and |ong atnosphere communi cating port, as well as effecti Rtﬁ@‘
integration (integral nolding) of conplex shaped parts and preventing the
foreign matter from directly entering the inside of the tank vessel

t hrough the opening portion of the atnosphere comunicating portion

di sposed on the surface of the protuct. In Fig. 15, the opening portion
1151 of the atnosphere conmunicating port is configured to accept the pin
on the slide side with three claws provided on the fixed side CAV (cavity)

of the nold, whereby the splender pin can be_positio ded at high
precisiontimtlméﬁscmﬁnﬁﬂﬁhﬁﬁﬂ$e@h%ﬂ%Ih%%%h%fetf%%nﬂﬂngggt?ﬁg gggt havi ng an

i nner diameter $ of 1.0 nm and a Length of 10 mmca f icated in
about 20 isecoadsiial thine ypyehle nbl g L@tE%I ar (TS ARp08 e R ment, the

openi ng portion 1151 of the_atnosphere conmmunicati RPOhL1kg divided into
t hree secihoneasedt P e |t t RECE Ss?ﬁrggfa%ﬁg %%eg?ﬁg po%tion may be

515 Ak cwenstasorand) e 3Fftn Thetpbirt (BREReF R ERR . OREC " B i ™™

e o, S804 Sy RSBAS CpCaURLeah puchesk gt L o ol e Tie o

the slide pin frggki@ﬁgiQggbgnpgaﬁlbﬁ,tQﬁeprégﬁhﬁ afvielnawinsg resin
have proposed a construction of holding a slender pin of
the mold mot to be swung in injection molding a slender
and long atmospnere communicating port, as well as
effecting the integration (integral molding) of complex
shaped parts and preventing the foreign matter from
directly entering the inside of the tank vessel through
the opening portion of the atmosphere communicating
portion disposed on the surface of the product.

In Fig. 15, the opening portion 1151 of the

atmosphere communicating port is configured to accept
the pin on the slide side with three claws provided on
the fixed side CAV (cavity) of the mold, whereby the
splender pin can be positioned and molded at high
precision. In this embodiment, the atmosphere
communicating port having an inner diameter 4 of 1.0 mm
and a length of 10 mm can be fabricated in about 20
seconds in the typical molding cycle. In this embodiment,
the opening portion 1151 of the atmosphere communicating
port is divided into three sections, but not limited to

three, the opening portion may be divided into two OrC

four sections with two or four claws (see Figs. 17a and



(see Fig. 17C). It goes without saying that the ink jet cartridge in the
previ ous enbodi nent may be used, but not limted to the tank unit in this
enbodi nent, and is also effective in an integral or replacenent-tygd ARPRAIIBS
vessel in which the negative pressure generating nmenber is received
substantially entirely within the ink storing portion. Then, the surface
of the opening portion 1151 of the agnmdsphere conmuni cati ng port opens
into a groove 1153 depressed 1 mm bel ow a | abel pasting flank 1105
constituting a part of the outer surface of the ink tank wunit 1000 which
Is 0.2 mmor nore below the surface of the tank vessel, this groove 1153
bei ng coverpgaw t hreomptiastpasitionée. gelatabeletweenshzdnyahavi ng a
adhesive layer, and the port communicating to the atnosphere through the
groove extepdeiitbeyoand t tiee f & tmes Fher gr comeuni®GatiBI f BP fn §reater

|l ength than the filmwdth on both sides of the film Wen the film is
pasted at therooghehobeslikena cmanipeayngepe?idemsbytBre¥edaffodphere are
provided on the both sides of the film And even if the filmis deviated
to either oﬂéaWsadeonénélbﬁe%ﬂnehﬁoﬁﬁﬁénoFok?ﬁ%l%ﬂnﬁgﬁh%}bdﬁaﬁlﬁe 3 0 APR
2004 - 46 secured at any tine. One aimof coveripg. %he 0 enln portion
1151 of theféﬁﬁnéﬁﬁéFéaEbﬂﬁu%?%aFPnﬁhﬁoPFﬁﬁﬁurﬁA?E t 8“?? n??% hDstIy t he

appear ance, but the other IS to s t he. t ot X S of the
at nosphere ( ESﬁnﬁhFcaE?ﬁb po?F ﬁﬂassﬂb5ﬁ8§§ ?ﬁ%l%%aggrgt%gg igﬁe
jet cartridge in the previous embodiment may be used,

but not limited to the tank unit in this embodiment, and

is also effective in an integral or replacement-type
tank vessel in which the negative pressure generating
member 1s receiﬁed substantially entirely within the
ink storing portion.

Then, the surface of the opening portion 1151 of
the atmosphere communicating port opens into a groove
1153 depressed 1 mm below a label pasting flank 1105
constituting a part of the outer surface of the ink tank
unit 1000 which is 0.2 mm or more below the surface of
the tank vessel, this groove 1153 being covered with a
plastic film (e.g., label) (not shown) having a adhesive
layer, and the port communicating tb the atmosphere
through the groove extended beyond the film.

The groove 1153 is formed in greater length than
the film width on both sides of the film. When the film
is pasted at the normal position, two opening portions
to the atmosphere are provided on the both sides of the
£ilm. And even if the film is deviated to either one

side, one opening portion to the atmosphere can be




plastic filmmy be a | anminate of synthetic paper UPO and pol ypropyl ene
film or a filmhaving a print layer inserted between fornmer two | ayers
and an adhesive | ayer applied. Referring nowto Fig. 18, the gener a0iAPR 2604
negative pressure in the ink tank unit of this enbodinent wll be
described. The condition of the negative pressure in the first
accommodat i ng chanber 1100 is deternined by the negative pressure

generating force of the negative Tpressure generating nenber 1102 and the
hol di ng anobunt of the ink within the negative pressure generating nenber
L102 provi ded above the connecting face of the ink discharge portion, as

previously described. Al sq, the nhegat.ive DPressyre wddd n,the fdrst
accommodat i SRFUEHEI BT anlgl%d'mﬁrst dg-éeg?a['}m 3 q or g:lg.‘a er, as%um' ndg t he

di stance between t cQ t the ik A sichprgs deid i on  and the
head di sch&Y&450Y th‘f%&cé:’%?%%bee %[ rrmE %eg% ng | rk{H:SL co(r:lr{sb?cierat i on the ink

| eakage t hrqugh .the d . 'gﬁﬂgr ri et utippes ddmat of the
negative prwé"s rtehe r{él}s blcey et er]%fntekggbyﬁgea% ng Ei' nto consi deration the ink

3 0 APR 200# 4/ toexﬂ?ét?té Qhd IOE | ke SUPY o Nend edtiessbipstat density
supp

in the insufficient , and the disorder in the image. In this
enbodi ment , - D& @MU nd RO ARG afebpes s Negatewepqresisume dfhéhe negative

pressure generating renber 1102 is set within the range from-20 mmAg to
plastic film may be a laminate of synthetic paper UPO
and polypropylene film, or a f£ilm having a  print layer
inserted between former two layers and an adhesive layer
applied.

Referring now to Fig. 18, the generation of
negative pressure in the ink tank unit of this embodiment
will be described.

The condition of the negative pressure in the
first accommodating chamber 1100 1is determined by the
negative pressure generating force of the negative
pressure generating member 1102 and the holding amount
of the ink within the negative pressure generating member
1102 provided above the connecting face of the ink
discharge portion, as previously described. Also, the
negative pressure within the first accommodating chamber
1100 must be -D mmAg or greater, assuming the distance
betweern the connecting face of the ink discharge portion
and the head discharge port face to be D mm, taking into
consideration the ink leakage through the head discharge
ports.,

Also, the upper limit of the negative pressure

must be determined by taking into consideration the lnk




-40 mmAg. As one neans for controlling the negative pressure of the first
accommodat i ng chanber 1100, there 1is a way of adjusting the height ? %f 2
gas-liquid replacenent pronoting structure 1110 having a construct BAPR 4004
which on the wall surface on the first accomodating chanber 1100 of the
partition wall 1100a for partitioning between the first accomobdati ng
chanber 1100 and the second accomodati ng chanber 1200, the upper portion
of the m nute conmuni cating portion ﬁgOO is fornmed thin, or a construction
containing a groove provided on the wall surface of the partition wall
1100a as previously described. By using this structure, the air noves from

the first accommodati ng chanber, 1100 .to } O 0, nmodat i ng
chanber 126@@%F5§%%Pcﬂ%s st SURRHY & %?Stﬁgéﬁéﬁd %$§§E @Qnéﬁﬁ9is

e sane me the in

suppl i ed fronh%gg ﬁﬁ%ﬁ?ﬁ&?ﬁ%ﬁg?%ggﬁ#??s¥g§”9ﬁé &%?gggernggagﬁge pressure

generating T accommodat 1 ng chanber L100 so that

the ink liquid |ewv b ' L ped- bel o OP20f h heagasthikqui d
a.r a flll &??%C%%%&%Q,% §£ &{E@f t&op2 a

repl acenent ‘%nbtlng S Accordi figly, by changing the top
portion of ' - LI gLl e D APR- 2094 afBeraptagoting
1%%%§?ﬂﬁie$%%§%€$é PE acRICRLg St D &PR: re defle

structure qui d boundary surface within the first
accomodat i g shanbeg 2 1190seanyDensat LAk aaNgeFedm +p0tmasgenbodi ment,

assum ng the height h from the connecting surface of the ink discharge
portion to -40 mmag.

AS one means for controlling the negative
pressure of the first accommodating chamber 1100, there
is a way of adjusting the height h of a gas-liquid
replacement promoting structure 1110 having a
construction in which on the wall surface on the first
accommodating chamber 1100 of the partition wall 1ll00a
for partitioning between the first accommodating chamber
1100 and the second accommodating chamber 1200, the upper
portion of the minute communicating portion 1300 is
formed thin, or a construction containing a groove
provided on the wall surface of the partition wall
1100a as previously described. By using this structure,
the air moves from the first accommodating chamber 1100
to the posterior second accommodating chamber 1200 in
the closed state, while at the same time the ink is
supplied from the second accommodating chamber to the
negative pressure generating member 1102 within the
first accommodating chamber 1100 so that the ink liquid

level can be maintained below the top of the gas-liquid

replacement promoting structure 1110, Accordingly, by

changing the top portion of this gas-liquid replacement




the top portion of the'gas-liquid repl acenent pronoting structure to be 5
mm the ink liquid level in the, gas- liquid replacenent during th

e
recordi ng and non- recording (including standby) is always naintainé@Afﬁzm4
the range from2 nmto 5 mm above the connecting surface of the ink

di scharge portion, whereby the stable state can be established until al
the ink within the posterior second acconmodati ng chanber 1200 and the
Lateral second acconmpdating chanber43250 is used In this enbodi nent, on
the bottom ace of up. the first accommodati ng chanber 1100 is provided an
i nk supply pronoting structure 1120 having a portion s Lightly this ink
detailed |l ower than its bottom face. The stryfture

Ys RF i ng
structure 1428naEing betrugkere Thtd: sERGCIRT et %%%@%Qgérs%mggg%r pose

of the mnute surface of elimnating. the interrupthen.of thBegbpk from
comuni cat i wigtipor t Fae 4509F %?F?W%P%%ﬁh@%t?ﬂaﬁb?%ep%gf %ischarge portion,
but becones extrenely effective neans when the proper negative pressure

can not be @%t@?ﬁebeﬁﬁ}y by the adjustnent of the height of the
g??éél:gglgh;ﬁplaceggn%hggogggéggmeﬁEtugggﬁﬁi&&lghaFﬁéiQK@”ﬁ|Erohhls i's

the connecting surface of the ink discharge portion to
the top portion of the gas-liguid replacement promoting
structure to be 5 mm, the ink liquid level in the gas-—
liquid replacement during the recording and non-
recording {including standby) is always maintained in
the range from 2 mm to 5 mm above the connec;ing gsurface
of the ink discharge portion, whereby the stable state
can be established until all the ink within the
posterior second accommodating chamber 1200 and the
lateral second accommodating chamber 1250 is used up.

In this embodiment, on the bottom face of
the first accommodafinq chamber 1100 is provided an
ink supply promoting structure 1120 having a portion
stightly lower than its bottom face. The structure of
this ink supply promoting structure 1120 will be
detailed later. This structure 1is disposed for the
purpose of eliminating the interruption of the ink from
the minute communicating portion 1380 to the connecting
surface of the ink discharge portion, but becomes
extremely effective means when the proper negative
pressure can not be obtained only by the adjus tment of
the height of the gas-liquid replacement promoting

structure 1110. For example, this is effactive when




3 0 APR 2004 - 49 the connecting opening portion 1101 with the ink jet

head unit 2000 is on the bottom face of the ink tank portion 1100, gr‘M% 04
the distance fromthe mnute conmunicating portion L300 to the conn gt gﬂ
opening portion 1101 is large, or both as in this enbodi nent shown in
Figs. 2A and 2B. In this enbodi ment, the depth of the ink supply pronoting
structure 1120 is 1.5 mmlower than the bottom surface of the posterior
second accomodating chamber 1200 4dd the | ateral second accommodati ng
chanmber 1250, or the bottom surface of the m nute conmunicating portion.
1300, thereby resolving all the previous problens. The ink supply

B T ace, bt T TRRE S PRIERLTS] FEE TP oquiVa e dei it shbbed. Al S0,

1101 T opgtsi S% OO0 [ GRS EPTOGE TaiT ng e oy rarg o Lo e

Can Do obt FHEHY KBSy b et G ke T B eV e T now Lo Fi gs.

the i ni t Ao 1T BETIRHT 1008 B8 b e Ther i o ear iy dge of the

constitution of; ot N % LSRN, (AN BV Y aporatdivdimdg physi cal
shown in Figs. 2A and 2B.

In this embodiment, the depth of the ink supply
promoting structure 1120 is 1.5 mm lower than the bottom
surface of the posterior second accommodating chamber
1200 and the lateral second accommodating chamber 1250,
or the bottom surface of the minute communicating
portion 1300, thereby resolving all the previous
problems.

The ink supply promoting structure 1120 in this
embodiment has an evenly lower bottom gsurface, but may
have several slits of equivalent depth disposed. Also,
in the ink tank unit of a structure wherein the
connecting opening portion 1101l is opposed to the
partiﬁion wall 1100a having the minute communicating
portion 1300, it has been confirmed that the same
effects can be obtained by disposing a projection-like
rib.

Referring now to Figs. 19 to 21C, the ink leakage
through the atmosphere communicating port of the ink tank

unit will be described below.

The ink jet cartridge of the constitution of

this embodiment can prevent evaporation during physical




3 0 APR 2004 -- 50 distribution, and is placed in such a packaged state
that the head is not damaged and the function is not inpaired. I\/bagwaem%
t he di scharge port face nost governing the head characteristics is covere
with a protecting seal tape, but the opening portion of the atnosphere
comuni cating portion leading to the inside of the ink jet cartridge is not
sealed. In the case of a replacenent--type ink cartridge, there are only
provided the connecting opening portion to the head portion and the

at nosphere comuni cating port, wherein these two opening portions nay be
seal ed mﬁth a seal tape. However, in the case of an integral-type head,

when al | ‘ﬁ‘t%&f&? r}%rcportér%slsar gldaéoeods%.qltéjucpf[ eélegéckglﬁedlﬂgge t he

i ncreased i essure cau envi ronment al anges may produce

i nk | eakage, { P dereonnesting peetion between
t he di schar Q%d#ggon an {] ;é#tlcﬁyugﬁ the ink discharge port
can not be g ig&fly sealed by a seal tape omﬁng to pits structure. For
such reason M the integral-type ink jet cartridge, the atnosphere
conmuni cat i “9 port jisaRpened, Wididy dhearphiysdeal faltstriddbut i on package.
Therefore, in the ink tank unit having the first and second acconmopdati ng
chambers , ?ﬁvéﬁ@xﬂ@aﬂhéaméédd@ﬁaraétéﬁw§t£@éIysd¢6¢ér@®tedthnathe devi ce
attitude, e '

protecting seal tape, but the opening portion of the

atmosphere communicating portion leading to the

inside of the ink jet cartridge is not sealed. In the
case of a replacement-type ink cartridge, there are only
provided the connecting opening portion to the head
portion and the atmosphere communicating port, wherein
these two opening portions may be sealed with a seal
tape.

However, in the case of an integral-type head,
when all the opening portions are closed to prevent ink
leakage, the increased internal pressure caused by
environmental changes may produce ink leakage through
the opening pgrtion and the connecting portion between
the discharge portion and the tank portion.

Also, the ink discharge port can not be completely
sealed by a seal tape owing to pits structure. For such
reasons, in the integral-type ink jet cartridge, the
atmosphere communicating port is opened within the
physical distribution package.

Therefore, in the ink tank unit having the first

and second accommodating chambers, if the head cartridge

is physically distributed in the device attitude, the




3 0 APR 2004 at nosphere comrunicating port is |ocated upward, w thout ink

| eakage, but in other attitude, particularly 1in the inverted attitude, the
ink in the second accomopdating chanber may flow into the air Iayeﬁﬂffﬁﬂm4
soneti nes | eakage t hrough the atnosphere communicating port and spl ashing
into the package. In this enbodi nent, as nmeans of preventing ink | eakage
wthin the ink tank unit through thegatnosphere communicating portion in
all the attitudes of physical distribution as above described and under

t he environnental tenperature or humdity condition or both conplicated
condition, four vertical edge line portions 1115a, 1115b, 1115c and 1115d

contacted by, fhe.Regat buenRhEESHI Ry0pRLEAL ENgoAREREAr UpLA2A0f the first
acc- ommodat I ng cﬁanber 1100 are curved with a radius of curvature R of 2

nm so thatwiERoGEgﬁthQeBkﬁ?él,”But ganetakingtatahear , 1082 tdanlewdd y press
on the absorbing mnmenber at tour corners not to cause exfoliation or
distortior jhotpeodHeeriaiesnstieadandthausakthe thel ewcondconcentration of
the ink at the corner portion. On the other hand, five vertical edge |ine
portions 12ibaomh@dshing2téhembe?lfdyafilok2ibecotheheirpdar@si drlldecond
accomodat i ng chanber 1200 and the |I|ateral second accommobdati ng chanber
1250 except sboeptinke kieakagecshwangbathrgapBrErbar E3GOTEMEIEH VS with a
radi us of curvature of 2 mm and a projection 1201 having a height of 2 mm
and a w dt hpettl1angns®leshRRI2G040 the package.

In this embodiment, as means of preventing ink
leakage within the ink tank unit through the atmosphere
communicating portion in all the attitudes of physical
distribution as above described and under the
environmental temperature or humidity condition or
both complicated condition, four vertical edge line
portions lll5a, llléb, illSc an&.lllSd contacted by the
negative pressure generating member 1102 of the first
accommodating chamber 1100 are curved with a radius of
curvature R of 2 mm, so that the negative pressure.
generating member 1102 can evenly press on the absorbing
member at four corners not to cause exfoliation or distortior
to produce interstice and cause the inflow or concentration
of the ink at the corner portion.

On the other hand, five vertical edge line
portions 1215a, 1215b, l2l§c, 1215d and 1215e of the
posterior second accommodating chamber 1200 and the
lateral second accommodating chamber 1250 except for
the minute communicating portion 1300 are curved

with a radius of curvature of 2 mm, and a projection

1201 having a height of 2 mm and a width of 14 mm




- 52 communicating portion 1300 on the bottom surface of the posterior
second accommodati ng chanber 1200. The necessity for providing curﬁﬁgwgﬁm4
for each of the edge 1line portions of two second acconmodati ng cha

and the projection on the bottom surface as above described is based on
the follow ng experinental results conducted by the present inventors.
Figs. 21A to 21C are cross-sectional views of an ink jet cartridge wthout
vertical edge line portion 1215a t© %215e and the bottom projection 1201
in the two second accompdati ng chanbers 1200 and 1250. i the ink jet
cartridge is placed in the inverted state wwth the discharge port face

upward, and under the physical, distribution environnment. of high
t enper at ur esc%b’@lt‘—t?tlé&ﬁorttﬁé’q rid %G Ared T h & UEERGFd Ofccommodat i ng

chanber thernally wll. expand d perneate .t hrough. the 1. nut
connunicatiﬁf?x#%%%ﬁf%ﬂiﬂf%ﬁﬁ t qﬁ%ﬁ#ﬁﬂég ﬁﬁgggﬁfelggheraﬁpﬁg nmenber
1102. At this tine, i nal pressure is released through the

at nosphere %ﬁéﬁ%ﬁ%tapﬁﬁbE%%$%EF eﬁ?zfﬁguggsfPFq&FE%rggl§§§h§H€e occurs

o oran | e BRI ROFRIMLAY D0, PO ARG AT ;o CHBGITTINLCA | NG

portion 130 alr 1's e second accommmodati ng

chanber 1250680 ki AN Y WhRleor B8 388 hauiboiephacerenLbet ween

the ink within the second accomodati ng chanber and the air In the

first accompfadddul drarder HA000GEHpR¥E e tA1ABRRS20%4 conducted
by the present inventors.

Figs. 21A to 21C are cross-sectional views of an
ink jet cartridge without vertical edge line portion
1215a to 1215e and the bottom projection 1201 in the two
second accommodating chambers 1200 and 1250. If the
ink jet cartridge is placed in the inverted state with
the discharge port face upward, and under the physical
distribution environment of high temperatures (60°C to
80°C), the ink filled within the second accommodating
chamber thermally will expand and permeate through the
minute communicating portion 1300 into the negative
praessure generating member 1102. At this time, the
‘internal pressure is released through the atmosphere
communicating port. Then, the gas-liquid replacement
occurs through the atmosphere communicating pert and the
minute communicating portion 1300, so that the air is
filled in the second accommodating chamber 1250 (see
Fig. 21a).

Further, the gas-liquid replacement between the
ink within the second accommodating chamber and the air

within the first accommodating chamber 1200 occurs even




- 53 if theink liquid level falls below the height of the mnute

comuni cating portion 1300 of the partition wall 1100a. This is due30dPR 384
fact that the edge portions of five vertical edge lines orthogonal to the
bottom surface (upper surface in this figure) within the second
accommodat i ng chanber 1250 pull up the ink owwng to capillary force, and
the expanded air within the second gﬁcgnnndating chanber 1250 pronotes it
(see Fig. 21B). Further, the air |ay wi thin the second accomodating
chanber 1250 contains the evaporation of the water content in the ink,
causi ng a phenonenon in which the water vapor in the supersaturated state

S oDedewed; anh e, Bt i pguey" ssségtaw 52600 AECATNDHA! by crchanber

(upper face™in I'cu If there 1S a tenperature

variation, &Ehﬁt% @% &ﬁk&atgﬁg ég r?ﬁ@hk@?lXheAéaftiﬁiBhtwaQQWEd vat er

dropl ets are gradu y accumu econe | arger “water droplets, sone

part of whighowsl! @rip iBtaukhes ltﬂ& £athernpar thbhebAgesyeked hizr ough the
m nute conmuni cati ng portlon into the negatlve pressure generatl ng nenmber

1102. Becauge givbhi:srandatheqgel hiRgs BRtBbgbReli Bk iknet betedge |ine
portions as above described due to capillary force, the ink noved into the

first accogupdatengugbansbenrEsceesar vadsi ditheeni wikhyar th®04, and begins
to |l eak through the atnosphere comrunicating port to the outside when the
ink liquid Eezehderceensoda®iAPRcBRAA¥er 1250 pull up the ink owling
to capillary force, and the expanded air within the
second accommodating chamber 1250 promotes it (see
Fig. 21B).
Further, the air layer within the second
accommodating chamber 1250 contains the evaporation of
the water content in the ink, causing a phenomenon
in which the water vapor in the supersaturated state is
bedewed on the bottom surface of the second accommodating
chamber (upper face in this figure}. In particular,
if there is a temperature variation, this state will
occur more remarkably. As a result, dewed water
droplets are gradually accumulated to become larger
water dr091ets, some part of which will drip into the
ink, other part being sucked through the minute
communicating portion into the negative pressure
generating member 1102. Because of this and the pulling
up of the ink in the edge line portions as above described
due to capillary force, the ink moved into the first
accommodating chamber is reserved in the air layer 1104,

and begins to leak through the atmosphere communicating

port to the outside when the ink liguid level exceeds



- 54 the height of the atnosphere comunicating portion (see Fig. 21C).

On the contrary, Figs. 20A and 20B are cross- sectional views of anSHﬂgfdﬁ%
cartridge according to this enbodi nent in which five vertical edge I 4
portions orthogonal to the bottom surface of the second acconmodati ng
chanber are curved, and a projection 1201 is disposed in the nei ghborhood
of the mnute comunicating portion 1300. Wth the discharge port face
upward. In Figs. 20A and 20B, if exposed to high tenperature environnent

at the initial stage, the ink will expand in volune to perneate into the
negative pressure generating nmenber 1102. Because of this and the
gas-liquid replacenent, the ink in the anount corresponding to the height

of the m riNee hedRRMNIcEAtEHY JRecS b rlad binsun vEIthd reue i, secand
accomodat i ng chanber 1200 to the first acconmodati ng chanber 1100 (see
Fig. 20A) rigHowaver., because the vertical edge line portions of the second
accommodat i ng chanber 1200 are curved, there is no capillary force exerted
on the ink, causimn the rewnerenty OfFigee. i 0@ sdrd 12081 ddwe doddd-al state.
Al'so, water droplets bedewed to the bottom surface (upper surface in this
figure) ofsedidoedomtewsc ocdmamd dining eth arderr R0 sreodd iogkewh by t he
projection 1201 provided near the minute comunicating portion 1300, but
not absor Béd SoEmbies Lfegdt ilve whiass fiiy ggerfartitdaly Siqe ARRe @k tions
orthogonal to the bottom surface of the second
accommodating chamber are curved, and a projection
1201 is disposed in the neighborhoocd of the minute
communicating portion 1300. With the discharge port
face upward.
In Figs. 20A and 208, if exposed to high temperature
environment at the initial stage, the ink will expand in
volume to permeate into the negative prassure generating
member 1102. Because of this and the gas-ligquid
replacement, the ink in the amount corresponding to
the height of the minute communicating portion 1300 is
moved from the second accommodating chamber 1200 to the
first accommodating chamber 1100 (see Fig. 204).
However, because the vertical edge line portions
of the second accommodating chamber 1200 are curved,
there is no capillary force exerted on the ink, causing
no movement of the ink still in the initial state.
Also, water droplets bedewed to the bottom
surface (upper surface in this figure) of the second
accommodating chamber 1200 are blocked by the projection

1201 provided near the minute communicating portion 1300,

but not absorbed by the negative pressure generating



- 55 nmenber 1102, and will drip into the ink within the second
accommodat i ng chanber 1200. Accordingly, the 1ink is not noved beyogﬂ%ﬁP
certain amount, thereby preventing ink |eakage through the atnospher R 2004
comuni cating port (see Fig. 20B). Herein, the height H of the connecting
portion in the atnosphere conmmunicating port (see Fig. 18) is necessary
to be high enough that when the inksélows into the air layer 1104, the ink
may not flow into the opening portion in the first acconmpdati ng chanber of
the atnosphere comunicating port. in this enbodinent, H=,10 mm was
obtained by nultiplying the ink liquid |evel corresponding to the maxi num

f1 owabl e qﬁgmg of 14he Lok, of 1 the; secepd acsopRrdat kAgnchagber 1200 in the
i nverted s ate%rb£la2§a?ety factorlgf two. Referring nowto Fig. 22 and

Figs. 23A &Qc@ﬁ@laécoﬂ@@@ééﬁﬁ%r&ﬂ&ﬂ@é@cﬁﬁ§oQf hbeokdkntapk wnkt in this
be descri bed

enbodi nent w | elow. In Fig. 22, 1600 is an ink tank unit

housi ng,  1402j & Sn@t NRGREA VB PS RS SHT EePEACRALLOYn BENBREreBRd 1400 is a
vessel lid. 1202a and 1202b are el ectrode pins for sensing the remaining

amount of ppkveABtnd 203« andai2fd tareugiontast asmobeherextendi ng from each
el ectrode pin to electrode disposed in the ink discharge portion. 1206 is
an i nk poucotigupdestinandpd205(sscahignk2@Buring port plug. The ink tank
unit housing 1600 is formed by integral nmolding of resin. Wthin the first
accommpdati ng 3 0 WPReR004the height H of the connecting portion

in the atmosphere communicating port (see Fig. 18) is

necessary to be high enough that when the ink flows into

the air layer 1104, the ink may not flow into the

opening portion in the first accommodating chamber of the

atmosphere communicating port. In this embodiment,

H = 10 mm was obtained by multiplying the ink liquid

level corresponding to the maximum flowable amount of the

ink of the second accommodating chamber 1200 in the

inverted state, by a safety factor of two.

Referring now to Fig. 22 and Figs. 23A to 23D, a
manufacturing process of the ink tank unit in this
embodiment will be described below.
In Fig. 22, 1600 is an ink tank unit housing,

1102 is a negative pressure generating member, and 1400

is a vessel lid. 1202a and 1202b are electrode pins for

sensing the remaining amount of ink, and 1203 and 1204

are contact members extending from each electrode pin

to electrode disposed in the ink discharge portion.

1206 is an ink pouring port, and 1205 is an ink pouring

port plug. The ink tank unit housing 1600 is formed by

integral molding of resin. Within the first accommodating




50 chanber 1100 of the ink tank unit housing 1600 is accommodated a
negative pressure generating nenber 1102, which is inserted after
conpressed fromboth sides in the direction of the arrow of Figs. Z1ARR2004
21C. The negative pressure generating nmenber 1102 is conpressed to one-
third to one-fourth the vol une when accommodating it. Thereafter, the

vessel lid 1400 is joined with the 4nk tank unit housing 1600, but this
connection is effected by wel ding r'om t he respects of the air- tightness
in the junction and the productivity. Especially, the ultrasonic welding
Is preferable nmeans fromthe aspects of both the reliability and the

producti vi tp.ambRer eabhets ths g@gg%%%gfn Sn§€%§gﬁgﬁgﬁgool%ggb are forced

via the contact nenbers 1203 an orhood of the bottom

face of thed-akfbalatsaCand RGGQRID ¢S ChYIRI- 242 Rlerddde: LRI, hOusi Ng
1600, and wel ded thereto. Fﬁg Ink i's Soured intoatheginf tank unit’ 1000

thus asseniyhedht N0ugRethad Rl tRQUCLRG RALORERRA Hdth HiRaessel tddbd 1400.
The pouring process is shown in Figs. 23Ato 23D. In pouring the ink, the

ink is pourgikedtida JF @8flLrdii B Ik amDUled mide ITHerdLgacatbi tude
where the m nute conmunicating portion 1s placed on the uppernost portion,
W th an i npeesdiuzretener@ tihgt hembelk IWOD V¥ spacimpefesk.dd o atk-at a pouring
speed of about 4 cc/sec as shown in Fig. 23A, whereby the excellent
pouri ng corrdiittidore winghdourizhblihiengodameberhz 0 adeRIPGO4 ting it.
Thereafter, the vessel 1lid 1400 is Joined with the

ink tank unit housing 1600, but this connection is

effected by welding from the respects of the air-

tightness in the junction and the productivity.

Especially, the ultrasonic welding is preferable means

from the aspects of both the reliability and the

productivity. Thereafter, the electrode pins 1202a and

1202b are forced via the contact members 1203 and 1204 into

the neighborhood of the bottom face of the iateral

second accommodating chamber 1250 of the tank housing

1600, and welded thereto.

The ink is poured into the ink tank unit 1000

thus assembled through the ink pouring port opened in

the vessel lid 1400. The pouring process is shown L1n

Figs. 23A to 23D. In pouring the ink, the ink is poured

under pressure by a fixed amount in the inverted

attitude where the minute communicating portion is

placed on the uppermost portion, with an inner diameter

# of the ink supply port of 1.5 mm and at a pouring

speed of about 4 cc/sec as shown in Fig. 23A, whereby

the excellent pouring conditions without bubbling can be




- 57 obtained. The pouring of the ink is stopped at the tinme when the
second accommodating chanber is filled wth the ink to cause the ink to
flow fromthe nminute conmunicating portion into the negative pressur®APR 2004
generating nmenber, and the supply port port-ion is pulled out at the top
end and plugged substantially at the sane time (primary pouring) (Figs. 23B
and 23C). Thereafter, by adopting an attitude with the opening of the ink
di scharge portion placed at the uppernbst position, the ink is poured
under pressure by a fixed anount, whereby the pouring is conpleted
(secondary pouring). This secondary pouring is-made through a nozzle of
56 1.5 mm and at a pouring rate of about 4 cc/sec by |nsert|qg it to the

r

extent that H&ifwspl y e PAGUCHeS T tHe debatis & §HRRYrRF ating

menber 1102, |ike the pr| ry pouring, so that the ink is rsed
evenly. Fi n&img whampd ‘Fé’é{)éﬂ:m e ChaRT S et S off dj[i%iet ank,

t hereby conpl. the i nk tank unit. . Next ink jet_ unit and its
assenbl i ng &é@%&%%%% B FRSS B llf}}b t°24€[ #@pﬁ%ﬁﬁ%&%pect i ve
vi ew showi n cansti.tution af an ink jet unit, .2000 i enbodi nent .
Her ei n, 2108: ORI (RO et étntﬁ’oatlr"be) IR rient Sé'ﬂ%%eaters)

2ipared OGRS e P ML cd | O ol sty aner gy, and
Liquid 30 %B@.%Qp%me top end and plugged substantially at the

same time (primary peouring) (Figs. 21B and 23C).

Thereafter, by adopting an attitude with the opening of

the ink discharge portion placed at the uppermost

position, the ink is poured under pressure by a fixed

amount, whereby the pouring is completed (secondary

pouring) .

This secondary pouring is- made through a nozzle
of § 1.5 mm and at a pouring rate of about 4 cc/sec by
inserting it to the extent that the supply port touches
the negative pressure generating member 1102, like the
primary pouring, so that the ink is dispersed evenly.

Finally, a label is pasted on the outer surface
of the tank, thereby completing the ink tank unit.

Next, the ink jet unit and its assembling
method will be described.

Fig. 2¢ is an exploded perspective view showing a
constitution of an ink jet unit 2000 in this embodiment.
Herein, 2100 is a substrate (heater board) with elements

(heaters) arranged for generating the heat energy which

1s ink discharge energy, and 2400 1is a celling plate

(grooved ceilling plate) having grooves for forming liquid




fl ow passages corresponding to elenents as well as having a nenber with
the ink discharge ports formed corresponding to liquid flow passages. 2200
is a circuit substrate for supplying electric power to a heater boaﬁg APR. 2004
2100, 2300 is a base plate serving as the reference in packaging t ||$lg
di scharge portion, 2500 is a presser spring for applying even pressure
(l'ine pressure) near the discharge-ppgts of the discharge portion by
forcing the ceiling plate 2400 and the heater board 2100 into intimte
contact with each other. 2600 is a holder having inside a flaw passage for
supplying the ink fromthe ink tank unit to the ink jet head unit, wherein
a filter 2700Ldw0rpqyeaeiy idug ddepondiviegi o @lferfearted gas meglileras s wel ded on
the connecting surface with the ink tank of the ink comunicating portion
2600 of the-Hwlidey .a ImerEiar Widh athadiesidies disamyep| parka Hrymuet er m ned

t hi ckness in a predeterm ned regi on 2405 near the front end face 2300a on
t he surface ofrrzesupplintg 2300, i@nd hel owapgd s sxyesur f a220 bf L v ohi zcdhieat er
board 2100 is secured by adhesive so that its front end face 2100a and a
front end fatub 2300 ofon Fupnilgpiord LBOcxre ddwesh. tdhe kettanmgizd e 2400
i s disposed on this heater board 2100 by tenporarily joining so that an
orifice platdl0Q400¥ q slsi s poresl pirte oRIGindah Frdm BRI s 2100a

and 2300a of the heater board 2100 and the support ZSQP, as shown in Fig.

14. Herein, PIFMGD5NeigE Al sChpigamepgRt- 239Q 15 & presser

spring for applying even pressure {(line pressure} near
the discharge ports of the discharge portion by forcing
the ceiling plate 2400 and the heater board 2100 into
intimate contact with each other.

2600 is a holder having inside a flow passage
for supplying the ink from the ink tank unit to the ink
jet head unit, wherein a filter 2700 for preventing the
invasion of foreign matter is welded on the connecting
surface with the ink tank of the ink communicating
portion 2600 of the holder.

In Fig. 24, an adhesive is applied a predetermined
thickness in a predetermined region 2405 near the front
end face 2300a on the surface of a support 2300, on the
applied surface of which a heater bcard 2100 is secured
by adhesive so that its front end face 21002 and a
front end face 2300a of the support 2300 are flush.

The ceiling plate 2400 is disposed on this heater board
2100 by temporarily joining so that an orifice plate
2400a is disposed in front of both front end faces 2100a

and 2300a of the heater board 2100 and the support 2300,

as shown in Fig. 14. Herein, in Fig. 25, 2105 is a




di scharge heater as el ectrothermal converter provided at a predeterm ned
position on the heater board 2100. Also, 2411 and 2412 are ink flow
passage grooves fornmed on the ceiling plate 2400, and 2421 and 24223 0P8 2004
di scharge ports bored by excimer |laser on the orifice plate 2400a of the
ceiling plate 2400. In this way, wth the ceiling plate 2400 tenporarily
joined on the heater board 2100, thesheater board 2100 and the ceiling

pl ate 2400 are on the support 2300, as shown in Fig. 26, and further a

hol der 2600 covering and protecting the wiring substrate 2200 is placed

t hereon. An assenbling nmethod of an ink jet head unit of the present

i nvention wykLchergdesgehbed kel ewecAtbenethel heateerbear dra¥68<d bonded by
an adhesive (silicon-type adhesive SE4400: made by Toray) 10 to 30 pm
thick on thStSHpEQéEeaéﬁﬁinéﬂepaémﬁeohiOﬂ thiet hegherwbpiang Sd98trate 2200
Is made by wire bonding wth alum numwre. The ink discharge ports of the
ceiling pl ahesd40@4andahbBie2diigachargénkeélews p236896f SLPRESReat er board are
aligned with each other and then tenporarily secured by applying a

ul travi ol et foumalil en atkesieiéiFB3066B: 24fife andTRAGE BSAIYE %°F both end

portions of the ceiling plate 2400. Then, for the juncti%%ﬁgetmeen t he
ceili ng pl ahe=2406 chadgeheohsat bprefodd SEEABSr 42SHri AG f or

concentrati vel ressing on the discharge port nd_t nei ghbor hood of
the liquid gr@%AgR ggg@%.Z@@Oa of the ce%lx%q pia%e 2468. 9

In this way, with the ceiling plate 2400
temporarily joined on the heater board 2100, the heater
board 2100 and the ceiling plate 2400 are on the support
2300, as shown in Fig. 26, and further a holder 2600
covering and protecting the wiring substrate 2200 is
placed thereon.

An assembling method of an ink jet head unit of
the present invention will be described below.

After the heater board 2100 is bonded by an
adhesive (silicon-type adhesive SE4400: made DY Toray)
10 to 30 um thick on the support 2300, the cannection
with the wiring substrate 2200 is made by wire bonding
with aluminum wire. The ink discharge ports of the
ceiling plate 2400 and the discharge heaters 2105 of
the heater board are aligned with each other and then
temporarily secured by applying a ultraviolet curable
adhesive (TB3006B: made of Three Bond) to both end
portions of the ceiling plate 24C0. Then, for the
junction between the ceiling plate 2400 and the heater

board 2100, a spring 2500 for concencratively pressing on

the discharge ports and the neighborhood of the liguid




fl ow passage is settled. The spring 2500 has spring |egs 2500a, 2500b on
both sides, and secured by engagenent with the heater board 2100. Then,
the ceiling plate 2400 is put on the heater boards 2100, 2200, and30tAP8 2004
support 2300. The hol der 2600 has a pair of leg portions 2600e di sposed on
both sides of the ceiling plate 2400, which are inserted through a pair of
hol es 2300b in the support 2300 to_péﬁject the top ends of the |leg
portions 2400e beyond the back face stde of the support 2300. Finally, a
silicon sealing agent (TSE399BC Toshiba Silicon) is poured fromthe upper
portion of the holder to the gap between the hol der 2600 and the ceiling

late 2400 of, the b | ate_2300,  th t heceiling.pl ate 2400

Bnd the heat SHOBoRFAE 300" TRECGR" belWBGRPT AR of 175 o2 pl &P6 2900a and the
heater b d " | ,on 2300a, f

Uhe. pr ot ect | BRODT LTRE i PO PRnrob Coof CRBR” RAXt S “CRESRobhii ng of he i nk

Jet head unilnq2000e0p £ochhend LoDk HEhtq 1900w | bnbg, deser thed i el ow

In Figs. 22 an an are a projection and a |latch having

spring propesiyeatbgsheds bacthe Lk ankeknbbaheyshngo]60goandahie hol der
2600, whereby the falling of the ink jet head unit can be prevented by

engagenent ofnRokhppSPtt heo @t hetnhandidthe2600nrasi Agpapenbdglpgrtion 3 0
APR 2004 - 61

portions 2600e disposed on both sides of the ceiling
plate 2400, which are inserted through a pair of holes
2300b in the support 2300 to project the top ends of
the leg portions 2400e beyond the back face side of the
support 2300.

Finally, a silicon sealing agent (TSE399BC
Toshipa Silicon) is poured from the upper portion of the
holder to the gap between the holder 2600 and the
ceiling plate 2400 or the base plate 2300, the gap
between the ceiling plate 2400 and the heater board
2100, the gap between the orifice plate 2400a and the
heater board end portion 2100a or the base plate end
portion 2300a, for the protection of the wire bonding
portion.

Next, the mounting of the ink jet head unit
2000 on to the ink tank unit 1000 will be described
below. In Figs. 22 and 24, 1610 and 2600f are a
projection and a latch having spring property attached
to the ink tank unit housing 1600 and the holder 2600,
whereby the falling of the ink jet head unit can be

prevented by engagement of both.

On the other hand, the connecting opening portion




1101 of the ink jet head unit in the ink tank unit LOOO is joined via an

O -ring 1500 to the ink tank connecting portion 2600h of the ink hfﬁﬂP#ﬂhk
to prevent ink Leakage. In the above way, the ink jet cartridge is

conpl eted. Then, the packaging of the ink jet cartridge wll be described
bel ow. Fig. 27 shows the assenbling of a protective tape 3100 and a
protection cap 3200 for protecting tde discharge ports fromdrying and
fixing or damage during physical distribution in packaging. The
protection cap 3200 has a sponge 3220 in an area 1in contact with the _
di scharge port face via the protective tape 3L00, the protective tape 3100
bei ng forcad gintdx aofd acix Wdth Hdwel disThal getiper inkacenkyunitplessi ng
force of 500 to 2000 g of this sponge. The protection cap 3200 has a

proj ection 3z10oianghgng dhe-halrderl 260 6o, thai Lekt hankotdene2sdfghas a
depression caught by the projection on either side to prevent the falling
by engagenemniorafidrotd60 M gof 2Bheshionts dad conéti tat Poaventaipkickage 4000

for protecting the ink jet cartridge against the physical distribution
envi ronment lodewEges, and preventing the falling. In Fig. 28, 4100 is a
case body, 4200 is a case lid, and 4300 is a buffer body for preventing
the vibration of thel®nkh¢ e2bQ¥® t¥3dgetndi EAkNIEReCREEELA9201APR 2004 - 62

completed.

Then, the packaging of the ink jet cartridge
will be described below. Fig. 27 shows the assembling
of a érotective tape 3100 and a protection cap 3200 for
protecting the discharge ports from drying and fixing
or damage during physical distribution in packaging.
The protection cap 3200 has a sponge 3220 in an area
in contact with the discharge port face via the
protective tape 3100, the protectife tape 3100 being
forced into contact with the discharge port face by a
pressing force of 500 to 2000 g of this sponge.

The protection cap 3200 has a projection 3210
engaging the holder 2600, while the holder 2600 has a
depression caught by the projectioa on either side to
prevent the falling by engagement of both.

Fig. 28 shows the constitution of a package 4000
for protecting the ink jet cartridge against the
physical distribution environment changes, and
preventing the falling. In Fig. 28, 4100 is a case
body, 4200 is a case lid, and 4300 is a buffer body for
preventing the vibration of the ink jet cartridge

within the case.




The case body 4100 is fornmed of a nolding nmade of polypropylene fromthe
aspects of inpact durability, gas barrier property of preventing
evaporation of the ink fromthe ink jet cartridge, :as welLl as the osARR 2004
The case lid 4200 is formed of a nmulti-layer film having excellent gas
barrier property, for exanple, one in which a polyethylene terephthal ate
layer 12 urn, an alum num evaporatiq layer 0.05 um a nylon layer 15 um

a polyethylene layer 25 urn, an easy peel layer 25 umare lamnated in
sequence fromthe outernost Layer or the outside, or one in which a nylon
15 urn, an alumnumfoil 9 umand an easy peel Layer 75 umare |am nated

in sequence from t heQut efsdiaY8rns fhe Rackagidy PrRseditg igads foll ows.
After inserting the ink jet cartridge into the case body 4100, the buffer

body 4300 i%ﬂolf;%a%ﬂawl@ﬂb £rdmVeIHH N gd b 4120 1Gh efuidbaLikange _
portion 4110 of the case body 4100 and the easy peel layer of the case lid

4200 are welged HpgatdiernpAnodiagt idy drawiidiny «avdpekageon Fof thiee, this
package 4000 is acconnoé%ted within a pillow bag 5100 fancy printed, and
then a package £2Q20 tife tiltk ijndc jRir trgekyed) e hesfidl | & conpl edvets (see Fi g.
18). In the above exanple, a head cartridge wth an ink tank unit and a
head unit i rMitegreased sk 4 2@sdrd bedmiee] ai adutultthe- hageelr ubiim and t he i nk
tank unit may be separated as i ndependent parts. 3 0 APR 2004
having excellent gas barrier property, for example,
one in which a polyethylene terephthalate layer 12 um,
an aluminum evaporation layer 0.05 um, a nylon layer
15 um, a polyethylene layer 25 um, an easy peel layer
25 uym are laminated in sequence from the cutermost
layer or the cutside, or one in which a nylon 15 um, an
aluminum foil 9 um and an easy peel lLayer 75 um are
laminated in sequence from the ocutermost layer.
The packaging procedure is as follows.
After inserting the ink jet cartridge into the
case body 4100, the buffer body 4300 is placed therein,
a welding rib 4120 disposed in a flange portion 4110
of the case body 4100 and the easy peel layer of the
case lid 4200 are welded together by heating to obtain
a package.
Further, this package 4000 is accommodated
within a pillow bag S100 fancy printed, and then a
package 5000 of the ink jet recording head is completed
(see Fig. 18). In the above example, a head cartridge

with an ink tank unit and a head unit integrated was

described below, but the head unit and the ink tank

unit may be separated as independent parts.




- 63 (O her Enbodinent) Fig. 30 shows one enbodi nent of an ink jet
recordi ng apparatus having an ink jet cartridge nounted thereon according
to the present invention. In the figure, Cis an ink jet cartridge @fy APReN04
present invention, as previously described, and 2 is a carriage for
nmounting for the novenment four ink jet cartridges corresponding to four
color inks of yellow, nagenta, cyan gpqﬂblack. Herein, the carriage 2 is
slidably engaged in a guide shaft 11°" a part of the carriage 2 being
connected to a belt 42 driven by a notor. Thereby, the carriage 2 is .
novabl e al ong the guide shaft 11, allowing the ink jet cartridge Cto be

noved in the cordi rea and its adjacent area. 15, 16 are feed rollers
for driving f#é??ﬁi%ﬁg£éiﬁ%qf%uch constitution, a recording nmedium 10 is

supplied (0 a positison, opppsitse,d he.di sEhar geROrd: faeeinpljdne recor ding

head, and fed via rolTers 17, 18 into a paper exhaust portion when the

recording i Sré)é&’&{@ﬁ%e%%a}&ﬁ@iﬁa di et e ¢ocf iy omditea 10 is
nve

conveyed al ong a co g direction {sub-scan direction) by the feed

rollers, andyaitgsnthe-see084i 9 tHBdpHER 4k | Sneditdn pr edet er mi ned
recording position, the operation of recording (scanning) an inmage by the

ink jet cartridge C mpumhgdsputdpe calsi ageink whethcanovedgal@hg t he

recordi ng medi um 10, feeding (pitch 3 0 APR 2004 )
the present invention, as previously described, and 2 1s
a carriage for mounting for the movement four ink jet
cartridges corresponding to four color inks of yellow,
magenta, cyan and black.

Herein, the carriage 2 is slidably engaged in a
guide shaft 11, a part of the carriage 2 being connected
to a belt 42 driven by a motor. Thereby, the carriage 2
is movable along the guide shaft 11, allowing the ink
jet cartridge C to be moved in the recording area and
its adjacent area.

15, 16 are feed rollers for driving the motor.
With such constitution, a recording medium 10 1is
supplied to a position opposite the discharge port face
of the recording head, and fed via rollers 17, 18 into
a paper exhaust portion when the recording is progressed.

In this embodiment, the recording medium 10 1is
conveyed along a conveying direction (sub-scan
direction) by the feed rollers, and after the recording
medium 10 is set at predetermined recording position,

the operation of recording (scanning) an image by the

ink jet cartridge C mounted on the carriage 2 which

moves along the recording medium 10, feeding (pitch




- 64 conveying) the sheet by a predeterm ned anount after

line, and then recording (scanning) the inage at the next line is

r epeat ed,

The blade 401 is disposed at a pgsigli an adj acent the

recordi ng one

30 APR 2004
1

until the entire image is recorded for the recordi ng nmedium 40
is a blade as the wi ping nenber, one end thereof being held by a bl ade
hol di ng menber to becone a secured end, and taking a formof cantilever.

recording area with

the recording head, and in this enbodinent, held in the projected form

into the course

di sposed at a hone position contiguous to the blade 401 and novable
and forth banw?iﬂigﬁeeaéosﬁeeerem eeledl rkemt Redmarbng Wiakeeti on of

recordi ng head

o make direct contact with the discharge port face,

t hereby ef{gebiagngheneapphay. anBUkhBer r 40234k agan sahseiibigng chmnber
provi ded adj acent the blade 401, which is held, like the bl ade 401, i
proj ected f@agei BtorhBenenur $énef igDvepeatedf, theilr eber dintgrizead. A
di scharge port recovery portion 500 is constituted of the blade 401,
cap 300 andmaye iabserbrdgdmEnoberhé03ecwhdiegnmeldéulnk and the dirt
sticking to the ink discharge port face can be renoved by the blade 401
and the absorbing #8ibés 40BlaWet kst lth cabdwdngomembeyti e ien the ink jet
cartridge Creturns to the home position after conpletion 3 0 APR 2004

thereof being held by a blade holding member to become
a secured end, and taking a form of cantilever. The
blade 401 is disposed at a position adjacent the
recording area with the recording head, and in this
embodimen%t, held in the projected form into the course
of movement of the racording head.

300 is a cap which is disposed at a home position
contiguous to the blade 401 and movable back and forth
in the directions perpendicular to the moving direction of
the recording head to make direct contact with the
diséharge port face, thereby effecting the capping.
Further, 403 is an absorbing member provided adjacent
the blade 401, which is held, like the blade 401, in
the projected form into the course of movement of the
recording head.

A discharge port recovery portion 300 is
constituted of the blade 401, the cap 300 and the
absorbing member 403, wherein the ink and the dirt
sticking to the ink discharge port face can be removed
by the blade 401 and the abscrbing member 403.

With the above constitution, when the ink jet

cartridge C returns to the home position after completion

of nmovenment of the recording head. 300 is a cap which is

back
t he

n the

t he




-- 65 of the recording, the cap 300 of the discharge part recovery
portion 500 of the recording head is retreated fromthe novenent pgﬁ%@ﬁ?
of the ink jet cartridge ¢, but the blade 401 is projected into th 004
novenent course. As a result, the discharge port face of the ink jet
cartridge Cis w ped by the blade 401 projected therefrom Also, when the
cap 300 nmakes direct contact with thedischarge port face of the ink jet
cartridge to effect the capping, the cap 300 is noved to project into the
course of nmovement of the cartridge. Wien the cartridge Cis noved from
the hone position to the start position of recording, the cap 300 and the

bl ade 401 arerfl egat edcatdihe,SapR RRAY 0N AS 4L the Mp +above
described. As a result, upon the nnvgtent bef ore starf%ﬁ%gt e recording,

t he di schar geeportriagereiohhgoocait Hhd0e ded % M Pedadl e racovely.pf the
di scharge port portion of the recording head with the blade i1s perforned
at a predet éromnedel nbeemahtnotsenkye dufr idhe: tihg mRMemMeafdgd he, carri age
before and after the recording, but also during the recording. te that
the ink stickimgthe bhadebkadei40broyiddt ddha it @hey ovemegaei vabl e by the
I nk absorbing nenber 104 (see Fig. 1A) on the head side as previously
descri bed. WieHTrERe | AR petesgaltri dge distdmargresentt FadARKE 2

ink jet cartridge C is wiped by tha blade 401 projected

therefrom.

Also, when the cap 300 makes direct contact with
the discharge port face of the ink jet cartridge to
effect the capping, the cap 300 is moved to project
into the course of movement of the cartridge. When the
cartridge C is moved from the home position to the start
position of recording, the cap 300 and the blade 401
are located at the same position as in the wiping as
abqve described. As a result, upon the movement before
starting the recording, the discharge port face of the
cartridge C is wiped.

The recovery of the discharge port portion of
the recording head with the blade is performed at a
predetermined interval not only during the movement of
the carriage before and after the recording, but also
during the recording.

Note that the ink sticking to this blade 401
with the recovery is receivable by the ink absorbing
member 104 (see Fig. 1A) on the head side as previously

described.

Wnen the ink jet cartridge of the present




- 66 invention is used for the recording apparatus as above, the height H
of the ink jet cartridge will not increase wth the increased rece%wqﬂWW[u
anount of ink, in the attitude of nounting it on the carriage, because thg

i nk receivabl e amount of the ink tank unit is increased by raising the ink
filling ratio in the present invention. The present invention makes it
possible to reduce the total thicknggs because of no porous nenber

di sposed in the ink storing portion, and reduce the size of the carriage,
when a plurality of ink jet cartridges such as for a color recording
apparatus are arranged side-by-side as shown in Fig. |l. The enbodi nent

| ' ang d_ _ T m
eTpl oS & T eoLLng, head, 0k 2ot eopr dL 0gaday heeaghathe, L ebrgcor di ng

system of performn he” recor rqurd ropl ets by

the use of Lhe boptnenery Ang eokachpus; abOk el LeEotALad,Syst ens,

but is convenrently usable In constitutron o ying l'rquid

droplets. {5ty epieSeRtAbhy&y CoORSLE Y¥hh 0D gﬂguﬂﬁi?@ Phe,ofn tHe i nk jet
system usi ng the heat energy are disclose In, for exanple, U S. Patents

4,723,129 aggefedd®, dObmoudbthd tid Sor ehar £86ri Bak , thecRaeseRh ol NVention is

practiced using these basic principles. This recording systemis
applicabl e ifk et ébetvahls hansint cad | efleoDndedrnd tipe asd the continuous

type. Briefly stating this recording system by applying 3 0 APR 1004
increased by ralsing the ink filling ratio in the
present invention.

The present invention makes it possible to
reduce the total thickness because of no porous member
disposed in the ink storing portion, and reduce the
size of the carriage, when a plurality of ink jet
cartridges such as for a color recording apparatus ars
arranged side-by-side as shown in Fig. 11.

The embodiment employs a recording head or a
recording device of the ink jet recording system of
performing the recording by forming flying liquid
droplets by the use of the heat energy among the various
ink jet recording systems, but is conveniently usable in
other constitution of flying ligquid droplets.

Its representative consitution and principle of
the ink jet system using the heat energy are disclosed
in, for example, U.S. Patents 4,723,129 and 4,740,796,
and it is preferred that the present invention is
practiced using these basic principles. This
recording system is applicable to either of the so-

called on-demand type and the continucus type.

Briefly stating this recording system, by applvying




at | east one driving signal which gives rapid tenperature elevation
nucl eus boiling and causing film boiling phenonenon in the ink
corresponding to the recording information to el ectrothernmal convditAfRsl04

exceedi ng

arranged corresponding to the |liquid channels holding a

liquid (ink),

heat

energy is generated to effect film boiling at the heat acting surface of
the recordi ng head. Thus, because th@7bubbles within the liquid (ink) can

be forned

correspondi ng one by one to the driving signals which are

applied to the electrothermal converters, the recording systemof the on

demand type is especially effective. By discharging the liquid (ink)

t hrough an epehengtf onedidsdlvangi sggnpy Lgwbnitdh grhdeshmiagkiaige of t he bubbl e,

at | east one droplet is formed. By naking the driving signhals into the

pul se shapé&smpgrannhcard syatinkagscekding bubhless ban liag effdect ed
and adequately to acconplish nmore preferably discharging of the

I nstantly

liquid (inkFapaipgcidnl poidiagl pasnomgnegs ponsd « hiakasodriestiond Ay t he

driving si

per f or med
4,313, 124
t he above-
of the rec

gnal s_ of such pul se shape, those as disclosed in U S. Patents
4, 463, 359 ahtl #18§45e565dang afPARRELORUEOh el coEetherTale EONYiaFF e be

by enpl oynent of the _conditions _described in_ U S.. Patent
oFTERBIF Ay GREF 87 PO

BEniRy Hfe L 1E8dFe CRATNE LS 6PAGEF fate of

DEERLOAPLART, ndGt B4 36°0 R 0050 A0SR GRS T Ut o

boiling at the heat acting surface of the recording
head.

Thus, because the bubbles within the liquid
(ink) can be formed corresponding cne by one to the
driving signals which are applied to the electrothermal
converters, the recording system of the on demand type
15 especially effective. By discharging the liquid
(ink) through an opening for discharging by growth
and shrinkage of the bubble, at least one droplet is
formed. By making the driving signals into the pulse
shapes, growth and shrinkage of the bubbles can be
effected instantly and adegquately to accomplish more
preferably discharging of the liquid (ink) particularly
excellent in response characteristic.

As the driving signals of such pulse shape, those
as disclosed in U.5. Patents 4,463,359 and 4,345,262
are suitable. Further excellent recording can be
performed by employment of the conditions described in
U.S. Patent 4,313,124 of the invention concerning the
temperature elevation rate of the above-mentioned heat

acting surface.




addition to the conbination of the discharging port, Liquid channel, and
el ectrothermal converter (linear [|iquid channel or right-angled liquid
channel) as disclosed in the above-nentioned respective specificati p 4
the constitution by use of U S. Patent 4,558,333 and 4, 459, 600 diégrg§1ﬂﬁ
the constitution having the heat acting portion arranged in the flexed
region is also included in the present invention. in addition, the present
i nvention can be also effectively de the constitution as disclosed in
Japanese Lai d- Open Patent Application No. 59-123670 which discloses the
constitution using a slit comon to a plurality of electrothernal

converters as the ,di arging..port: of the.elect | nve{ter or
Japanese Lai d- Open a?@%t°§§%??@éﬁﬁﬁ§% ﬁg.%ggiigﬁﬁg%ﬂgﬁﬂ?gﬁﬁgisg?oses t he
consituti 0gaA3ykBg ke ARCAG LAk s ADSH RHA0 RIsReshI AR -af, heat ener gy
correspondent to the discharging portion. Further, ds the recordi ng node

of the recordi,id cHavhe?, LhE RILIANM: dHeel Qv enElneef fective for
not only the recording node only of a primary color such as black, etc.,

but al so ajdgvigecagunRRed Wirtihat-arggast 9r@iEl Wralnhi)f ersent col ors or
full color by color mxing, whether the recording head nmay be either

i ntegral | ydeersbiskdt ¢ @heC @idivesthant iplndalr asyrdreri vel s e fiimle §istnhead
cartridge of the present 3 0 APR 2004 - 6 9 - invention, because the
at nospher e themwas¢atiwrdgopoly afse of U.S. Patent 4,558,333 and
4,459,600 disclosing the constitution having the heat
acting portion arranéed in the flexed region is also
included in the present invention.

In addition, the present invention can be also
effectively made the constitution as disclosed in
Japanese Laid-Open Patent Application No. 59-123670
which discloses the constitution using a slit common
to a plurality of electrothermal converters as the
discharqiqg port of the electrothermal converter or
Japanesé Laid-Open Patent Application No. 59-138461
which discloses the consitution having the opening for
absorbing pressure wave of heat energy correspondent to
the discharging pertion.

Further, as the recording mode of the recording
device, the present invention is extremely effective for
not only the recording mode only of a primary color
such as black, etc., but also a device equipped with at
least one plural different colors or full color by color

mixing, whether the recording head may be either integrally

constituted or combined in plural number.

In the ink jet head cartridge of the present




t he negative pressure generating nenber receiving portion of the ink tank
and the ink supply port are disposed on the opposed surfaces, wth the

at nrosphere conmuni cating port | ocated above the ink supply port, 3ghpﬁzmu
state where no ink resides near the atnosphere communicating port even
with the ink accunul ated near the ink supply port is easy to hold, and the
ink |eakage is less likely to occur.-.4dn_addition, owmng to the action of
the negative pressure generating nenber as the buffer in the state of
havi ng i nk wetness only near the ink supply port but not in the remaining
portion, the ink |leakage is less likely to occur, because no ink is

reserved in {dfnSRace MOsAN G¥eM idoditet Bk AL OBINL e LR Bt ce

produce by exfoliation or distortion at the angled portio t he negative

pressure gengidlddRh MR rdddlice AP HhTEIDRSdr FeEtheingin the
cartridge of the present invention, by shaping the ink storing portion

like an L- dartcirerofdftioe chéd acimd  addectvd! e Sipdhe poke stering portion
can be nmade greater than that of the negative pressure generating nenber

recei ving pciidmrsed wherghy die gl uaid e éd, tdietH ufie ngttostheaa be
realized w thout increasing the size of the ink tank. Still further, in the
cartridge ofcammalrprasayng panvenidaaedaoundiing ile sdgelangbed, portion
within 3 0 APR 2004 - 70 the negative pressure generating nenber receiving
the state where no ink resides near the atmosphere
communicating port even with the ink accumulated near
the ink supply port is easy to hold, and the ink
leakage is less likely to occur.

In addition, owing to the action of the negative
pressure generating member as the buffer in the state of
having ink wetness only near the ink supply port but
not in the remaining portion, the ink leakage is less
likely to occur, because no ink is reserved in the
space portion even if the ink runs along the interstice
produce by exfoliation or distortion at the angled
portion of the negative pressure generating member (ink
absorbing member).

Further, in the cartridge of the present
invention, by shaping the ink storing portion like an
L-character of 3I-character, the volume of the ink
storing portion can be made greater than that of the
negative pressure generating member receiving portion,
whereby the reduction in the running cost can bhe
realized without increasing the size of the ink tank.

Still further, in the cartridge of the present

invention, by rounding the edge angled portion within




portion by Rl to R3 to nmake four corners curved, the exfoliation or
distortion at the angled portion of the negative pressure generat%gg
menber can be suppressed in. inserting the negative pressure gendr(aAFrmZ§04
menber, resulting in no gap between the ink storing portion and the
negative pressure generating nenber, whereby the ink is concentrated in
t he nei ghborhood of the ink supply- part., wi thout the ink fl ow ng near the
at nosphere conmuni cating port Located upward, and ink | eakage can be
prevent ed beforehand. And by providing a groove portion having a height of
the top of less than 5 mmfromthe filter face at the end portion of the
i Nk comuni eaki Regaeiber pekssule pakedreitibeadewbietr ercelieipgrtiti on wal l
within the ink cartridge for the ink jet, the ink supply to the recording
head can bepperfiannmeg silakbyRandohinglkdey foned icalrngrsAksayvedy pihevi di ng a
recess portion on the bottomportion of the negative pressure generating
menber (i nkealfsdibicignmenbéif toetéion rg foret iacg led phetiivk edr thtiedge for
the ink jet, the ink flow passage can be secured nmore widely, resulting in
no i nk i nt eegaptiven Pregsiirer generh ting prambest ciagy 88t SORPISFSed vi di ng one
aperture of the atnosphere communicating port into two or npre openings,
t he necessi i§ NSSEFIAPREPGORCIALLVEHRPASHWG OFESHF T MG AFTof parts or
t he inconfornit{ . . . . .
resulting in no gap between the ink storing portion and
the negative pressure generating member, whereby the ink
is concentrated in the neighborhood of the ink supply
port, without the ink flowing near the atmosphere
communicating port located upward, and ink leakage can
be prevented beforehand.
and by providing a groove portion having a
height of the top of less than 5 mm from the filter face
at the end portion of the ink communicating member of
the ink jet head unit on the partition wall within the
ink cartridge for the ink jet, the ink supply to the
recording head can be performed stably and highly
reliably.
Also, by providing a recess portion on the
bottom portion of the negative pressure generating
member (ink absorbing member) receiving portion of the
ink cartridge for the ink jet, the ink flow passage
can be secured more widely, resulting in no ink
interruption.
Further, with the present invention, by

dividing one aperture of the atmosphere communicating

port into two or more openings, the necessity of




with the nolding as conventionally occurs can be inproved, and the

structure of atnosphere comunicating part with high productivity and

reliability can be obtained, which is applicable to the ink stori3dq e el

usi ng the negative pressure generating nenber, whether the division-type

or the integral-type. Wth a recordi+nglLhead having integrally an ink tank

portion having first and second accommodati ng chanbers and an ink

di scharge portion, there is the effect that the stabler gas-liquid

interface. in supplying the ink within the ink chanber in the ink tank :

portion to tprovediand vieherressuiel gehey adf nganesber, thasinebhfasmtilie st abl er

supply of the ink, can be achieved. Al so, by naking the vertical edge

| i nes of the'l%h ridie ftebhmdads ngorrembeenahty t hecsesondnakeonmodat i ng

chanmber a curved shape, and providing a projection on the bottom surface

of the second'RRIHHDIG N harbes tuea® L t AENGS Rese coRFMREGRTAgIporti on,

there is the effect that the ink | eakage through the atnosphere

comuni cat i IRPPort et chErrjesti Al theand t FelE@b 44t ERgC2PhS8i ca

di stribution_or cq%gges in the envjronnental erature.or humdity can
v

be prevent eac.’m;ﬂ%]fré ST r}%eﬂ?PH‘E‘ﬁb{'ﬁet%rEfi‘ggfn*n%ﬂf?-ﬁﬁ,_ an ink jet
o iabil ity oYt Y 0he P UER PHas TR SSRARRTARA TR Exfiausti on, -
and an ink whether the division-type or the integral-type.

With a recording head having integrally an ink
tank portion having £irst and second accommodating
chambers and an ink discharge portion, there is the
effect that the stabler gas-liquid interface in
supplying the ink within the ink chamber in the ink
tank portion to the negative pressure generating member,
as well as the stabler supply of the ink, can 5&
achieved.

Also, by making the wvertical edge lines of the
first accommodating chamber and the second accommodating
chamber a curved shape, and providing a projection on
the bottom surface of the second accommodating chamber
near the minute communicating portion, there is the
effeét that the ink leakage through the atmosphere
conmunicating port due to changes in the attitude during
physical distribution or changes in the environmental
temperature or humidity can be prevented.

As above described, with the present invention,

an ink jet head cartridge with a large ink storage

capacity can be provided with high reliability in




jet recording apparatus capable of the excellent printing for the |ong
termcan be provided. An ink jet cartridge conprises an ink jet head wunit
for discharging the ink, and an ink tank unit having an ink supplg[]pgRtmm
for supplying the ink to the ink jet head unit. The ink tank unit has a
partition portion for partitioning between an ink storing portion for
storing the ink to be supplied to +he2ifk jet head unit and a negative
pressure generating nenber receiving portion having a negative pressure
generating nmenber.. The ink supply port is provided on the negative
pressure generating nenber receiving portion. And the partition portion
has an i nk RE®WaNMiicw iink parakage atndn.ndexipord tiom pfaddeapatrmict i oni ng
portion on the side of the negative pressure generating nenber receiving
portion whte RaFLHIN%S AR Pore dapaitlowi efedth anekamldesnicont i guous  t he

i nk storin%ﬁportion and the negative pressure generating nenber receiving
portion in 2 Yidvefe ittty dferhedmib e avowirdad when di scharging the

ink. 3 0 APR 2004 - 73. CLAl 1. Aliquid dat i t ai
Lgnnected to an ifk'jeFhia %%Htﬁﬁ%%%#%ﬂggfigggn??q%gg iggpﬁ%garto sai d

Tk o hoagsal conalot gommeLoLEg, pobaLll Lignle ghrldiageald

. 1 hl
liquid acconmo . con iTs second‘ghanber,

said first ghamhershayi P9p8-SUPPLYsupOIstas £RE SHRPLYI pg.the, !l igyid to
sai d head and an
head unit. The ink tank unit has a partition portion
for partitioning between an ink storing porticon for
storing the ink to be supplied to the ink jet head unit
and a negative pressure generating member receiving
portion having a negative pressure generating member.
The ink supply port is provided on the negative pressura
generating member receiving portion. And the partition
portion has an ink communicating portion at an end
portion of the partitioning portion on the side of the
neéative pressure generating member receiving portion
where the ink supply port is provided, and makes contiguous

the ink storing portion and the negative pressure

generating member receiving portion in a movement

direction of the ink tank unit when discharging the ink.




at nosphere communi cating section communicated with an atnospheric air, and
sai d second chanber being comunicated with said first chanber thrggq@qu4
comuni cation port and being substantially sealed except said

comuni cation port, said second chanber acconmodating the 'Liquid to be
supplied to said first chanber; a negajive pressure generating nenber
accommodated in said first chanber; and -a rib contacting said negative
pressure generating nmenber to define a space, the space being provided on
an upper surface of said first chanber in a state where said liquid
accommodaflAdtSont ai ner is wused, wherein, said atnmosphere comunicating
section is disposed in said space without contacting said negative
pressure generating nenber. 2 i qui d ac onnodatingcgontainer accordi ng

renn A
to Caimi1, wherédtniS¥id PFETEQ gr CRREEE G SE8EE58%tTONn bet ween sai d
suppl y poati ik ajek $@iad aodnaawereeddagnngoet 1i@ridA supgiified aozomuodat i ng

cont ai ner agg of ) NLd Geofl, L0 d colieliclel Sah ;! 10N has a groove
portion Tea ing to sal d comunication port_on the side of said first
chanber. 3 0 APR Zo@8rtipiongfon §ivgdigoagd ?ghﬁﬁﬂﬁdng cont ai ner accordi ng

to O ai nhdcomtred£timgs aiedtat nos plrere ac dnwehi clanbey s8dt Bon
second chamber, said first chamber having a supply
portion for supplying the liguid to said head and an
atmosphere communicating section communicated with an
atmospheric air, and said second chamber heing
communicated with said first chamber through a
communication port and being substantially sealed
except said communication port, said second chamber
accommodating the ligquid to be supplied to said first
chamber;
a negative pressure generating member
accommodated in said first chamber; and
- a rib contacting said negative pressure
generating member to define a space, the space being
provided on an upper surface of said first chamber in
a state where said liguid accommodating container is
used,
wharein, said atmesphere communicating
secticn is disposed in said space without contacting

said negative pressure generating member.

2. A liquid accommodating container according to
Claim 1, wherein said first chamber has a recess

portion between said supply portion and said

commnication port.

3. A liguid accommodating container according Lo
Claim 1, wherein said partition has a groove portion
leading to said communication port on the side of said

first chamber.




Is at a position opposite said supply portion. 5. Aliquid accommobdating
container according to Caim1, wherein said first chanber has a

with a curved shape with which an edge portion of said negative pgﬁégﬁﬂﬂu
generating nmenber is brought into direct contact. 6. Aliquid
accommodat i ng container according to_ £ aim1, wherein said first chanber
has at |least two or nore negative pressure generating nenbers. 7. Aliquid
accomodati ng container according to Claim1. wherein said atnosphere
communi cating section_ is provided at a position other than for supplying
ink along a séannﬁné1&Pﬁéc?FSﬁmedaﬁlPEqGPHtééﬁﬁﬁnﬁﬁﬁfFﬁbn%oﬁ?a|ner

accordi ngctaimChai fhéreWheselia stndsphBRephekfuE0aRYDhgatépgi &LCtion has a
protrud|n?Pport|on extending into said _first chanmber. 9. Aliquid

acconmoda n@LCBnPBFhéﬁoﬁcegPH?ﬁﬁet83161ﬁPﬂ?iY PBFERBR- conpri si ng an
absorbi ng nenber separate from said negative pressure generating menber,
positioned in Vi Gi ni. f _sai here_,comunjcati section. 10. An
ink jet cartridge go%pﬁ%%%na COQHOF%E ﬁgtCﬁggala%Ftac 058 i T
accommodalCiagmcont ahnericospédt ddrtt sheubenkhpst aheadneniwitisai d i nk

accommodati pg, 688! 3hABE ROTR! LALRY’ andeBBEhbLLRAO5rdLyigi ng said ink 3 0
negative pressure generating member iS brought into

direct contact.

6. A ligquid accommodating container according to
Claim 1, wherein said first chamber has at least two

o more negative pressure generating members.

7. A liquid accommodating container according to
Claim 1, wherein said ztmosphere communicating section
is provided at a position other than for supplying ink

along a scanning direction.

B. A ligquid accommodating container according to
Claim 1, wherein said atmosphere communicating section
has a protruding portion extending into said first

chamber.

8. A liguid accommodating container according to
Claim 1, further comprising an absorbing member
separate from said negative pressurs generating
member, positioned in a vicinity of said atmosphsre

communicating section.

10. An ink jet cartridge comprising:
an ink jet head wnit; and an ink
accommodating container connected to said ink jet head
unit, said ink accommodating container comprising:

a partition for diwviding said ink




accommodating container into a first chanber and a second chanber, said
first chanber having a supply portion for supplying the ink to said head
and an atnosphere comuni cating section conmmuni cated with an at n®§HARre 704
air, and said second chanber being comunicated with said first chanber
through a communi cation port and bejngssybstantially seal ed except said
communi cation port, said second chanber™ accommbdating the ink to be
supplied to said first chanber; a negative pressure generating nenber
accommodated in said first chanber; and a rib contacting said negative
pressure agenmmaBabgngenbetatoedefinhe a $pase, chamwbgpaged bei ng provi ded on

an upper surface Ld fLESt £6 | an st i d ink
acconwoda?FﬁSggoﬁgéwﬁgk’iégaasgg?ggﬁgég#ﬁ?rsa?dﬁg n%@%ﬁg?g?connunicating
section i poditéposédri guppldingathewinhott Eohtakea¥ganda?d negative

pressure 9.%&8%@&:598 PBRRGH1 cAlinfNsbBKi bRt c6AMGAL 88€@C6PFHI 89 to O ai m 10,
wherein said first chanber has a recess portion between said supply

porti on aR#mMeaPHeESAMBAIFealBnSeplr £9CERY AHTRRY | B8 R%rtri dge according to
Cd ai m 10, cowheneRrsai dipar khiBonihas ahgmbevetpoohigona’ Leading to said
comuni cation port_ on the side_of said first _ch er 13..An ink jet
cartridgeCQEEﬁgaFﬁﬁlPB EP&%HFT@,LEng Su'S%antla?f? Sested

except said communication port, said second chamber
accommodating the ink to be supplied to said first
chamber;

a negative pressure dgenerating member
accommodated in said first chamber; and

a rib contacting said negative pressure

generating mamber to define a space, the space being

provided on an upper surface of said first chamber in
a state where said ink accommodating container is

used,
wherein, said atmosphere communicating
section is disposed in said space without contacting

said negative pressure generating member.

11. An ink jet cartridge according to Claim 10,
wherein said first chbamber has a recess portion
between said supply portion and saiad communication

poxrt.

12. An ink jet cartridge according to Claim 10,
wherein said partition has a groove portion ieading to
said communication port on the side of said first

chamber.

13. An ink jet cartridge according to Claim 10,

wherein said atmosphere communicating section is at &

position opposite said supply portion.




wherein said at nosphere conmuni cating section is at a position. opposite
said supply portion. 3 0 APR 2004 - 76 14. An ink jet cartridge aggﬁrghg
to Claim10, wherein said first. chanber has a corner with a curv A @é
wi th which an edge portion of said negative pressure generating nmenber is
brought into direct contact. 15. An_i F jet cartridge according to Claim
10, wherein said first chanber has at 'east two or nore negative pressure
generating nmenbers. 16_ An ink jet cartridge according to Caim 10,

wherein said at nosphere_ conmuni cating section is provided at a position
other than fol4suppPyiRl IRk CarbrddesRSRRTAGRAi Fecttdhm 4% An ink jet
cartridgeyAeelidi BEiH0 FEr8kMchifber WABEER N6 2h 8 ol YDl PA efer-edmuni cat i ng
section has a protrudin ortion extending_ into.said fjrst chanber. 18. An
ink jet cﬁPFP?d@étQCUBF&gngntBGEFaPHFié?n 8Er?ﬂ%? Ro¥pr1%Fng an absor bi ng
menber sepaesserér genesaidnpeganbe¥e psebsuvughyenstatdingesaenber, positioned
in avicinit o; sai d at nosphere comuni cating section. 19. An ink jet
apparatuscgﬁﬁﬁ? sing: an ink jet cartridge conprising an ink jet head unit
and an ink accommopdating contai ner connected thereto a carriage for

detachably noygting sajd Rk cLet-¢ALLTLEGSraPRE to Claim 10,
wherein said first chamber has at least two or more

negative pressure genersting members.

16. An ink jet cartridge accaording to Claim 10,
wherein said atmosphere communicating section is
provided at a position other than for supplying ink

along a scanning direction.

17. An ink jet cartridge acceording to Claim.1iy,
wherein said atmosphere communicating section has a

protruding portion extending into said first chamber.

18. An ink jet cartridge according to Claim 10,
further comprising an absorbing member separate from
said negative pressure generating member, positioned
in a vicinity of said atmosphere communjcating

section.

19. An ink jet apparatus comprising: an ink jet
cartridge comprising an ink Jjet head unit and an ink
accommocdating container connected thereto;

a carriage for detachably mounting said ink
jet cartridge; and

conveying means for conveying a recording
medium which accepts ink discharged from said ink jet
head unit;

wherein said ink accommodating container

comprises:




conveyi ng neans for conveying a recording nediumwhich accepts ink

di scharged fromsaid ink jet head unit; wherein said i nk acconmodati ng
contai ner conprises: 3a APR 2004 - 77 a partition for dividing said ink
accommodating container into a first chanber and a second chanber3,y ARR 1804
first chamber having a supply portion,for supplying the ink to said head
and an at nosphere comruni cating section communi cated with an atnospheric
air, and said second chanber being comunicated with said first chanber
through a communication port and being substantially sealed except said
comuni cation port a 9@n¢1§e@@néoéhé#ﬁé%lnacééﬁﬁ068¥|ng the ink to be

supplied to %ﬂhn%df ! 3o c%%acfé‘a%r anfegat iFV@spr essHbergener ati ng menber
accomopdat eé: (i- irst chanb arib cont actin pEal d negat ive

pressure ag@@@ﬂa@hﬁgﬁﬁénbéplﬁofdéﬁln&hémgﬁécgavﬂﬁg 8p3tEPHi ng provi ded on
an upper Fach Forsahdolivisly ehanber itb saist akedwhedeasaid ink

accommodafi ng container is used, whe % sai %u%tnn%@gerg ﬁogHunlcatlng
section | FIFCSHESEE (TR SEFACE REERGAP COMPEREFRGTYsal d negat i ve
pressure gRRRSsHMHLIG JTITer and0 saAd iselcopét chppieat bsiaecording to Caim 19

communicated with said first chamber through a
communication port and being substantially sealed
except said communication port, said second chamber
accommodating the ink to be supplied to said first
chamber;

a negative pressure generating member
accommodated in said first chamber; and

a rib cocntacting said negative pressure
generating member to define a space, the space being

provided on an upper surface of said first chamber in

a state where gaid ink accommodating container is

used,
wherein, said atmosphere communicating

section is disposed in said space without contacting

said negative pressure generating member.

20. An ink jet apparatus according to Claim 19,
wherein said first chamber has a recess porticn

between said supply portion and said communication

port.

21. An ink jet apparatus according to Claim 19,
wherein said partition has a groove portiaon leading to
said communication port on the side of said first

chamber.

22. An ink jet apparatus according to Claim 193,
wherein ssid atmaosphere communicating section is at a

position opposite said supply portion.




wherein said first chanber has a recess portion between said supply
portion and said conmunication port. 21. An ink jet apparatus according to
Claim19, wherein said partition has a groove portion |eading to SQENPB%{I[]#
comuni cation port on the side of said first chanber. 22. An ink jet
apparatus according to Cain. 19, wherein said atnpsphere conmunicating
section is at a position opposite sai 3 supply portion. 3 0 APR 2004 78 23.
An ink jet apparatus according to Claim19, wherein said first chanber has
a corner with a curved shape with which an edge portion of said negative
pressure generz. nguierdleridts dpmugitos niaradidiest tacontaet 1924_ An ink jet

appar atus gccordi ng t aim 19 wherein said first . chanber has at |east
two or mrwg'erﬁéd’atﬂ%}edofjer sﬁjrc]eh%eeﬁa FHF memes .w%_aAﬁulrﬁﬁgj et appar at us
accor di ng stap@ aiinhl .v&hichweer ez dges @ ar latarp sph evae dc ovmpakiioat | ng section i s
provi ded at_a positiqn ot t f.or. qggl bNg . I a scanni ng
directi on%rfg.sgl&ﬁe i%ﬁ%ﬁrea{ﬁg{pqpara uesloalc%or |ury%pct om%ll&aid%r%g,Q wherein said

at nospher ecodr@aini cati ng section has a protruding portion extending into
said first chanber. 27. An ink jet apparatus according to Caim19,

further conprising an absorbi ng nenber separate from )
24. T An ink jet dpparatus according to Claim 19,

wherein said first chamber has at least two or more

negative pressure generating members.

25. An ink jet apparatus according to Claim 19,
wherein said atmosphere communicating section is
provided at z position other than for supplying ink

along a scanning direction.

26. An ink jet apparatus according to Claim 19,
wherein said atmosphere communicating section has a

protruding portion extending into said first chamber.

27. BAn ink jet apparatus according to Claim 19,
further comprising an absorbinyg member separate from
s3id negative pressure generating member, positioned

in a vicinity of said atmosphere communicating

section.

28. An ink jet apparatus according to Claim 19,
wherein said ink jet head unit has electrothermal
converters for causing discharging of ink in such a
manner as to cause a state change in the ink by
generating heat with electrical energy supplied to

discharge the ink.

29. An ink jet apparatus according to Claim 21,

wherein said ink jet head unit has electrothermal




sai d negative pressure generating nenber, positioned in a vicinity of said
at nosphere communi cating section. 28. An ink jet apparatus according to

G aim19, wherein said ink jet head unit has electrothermal convygier 004
for causing discharging of ink in such a nmanner as to cause a state change
in the ink by generating heat with elggtrical energy supplied to

di scharge the ink. 29. An ink jet apparatus according to Caim2l1l, wherein
said ink jet head unit has electrothermal 3 0 APR 2004 -- 7 9 converters
for causin dischargin% of ink in._such a_manner as to cause a state change
in the i nEYeIF&TEr dCFnG2HEAL IS “OFEELPPCAl &Rkr 4§ SUPPIfed to

di schar ge nigh@eimlgs and caieeeian staitéd ichlsnpet ihead=undhk bhas an ink

conmuni catin n%nber mhich.i% i nserted ﬁnto sai d sugglé gortion,a di stance
froman ed§ FEACION BF3 A G RROESMHGATL cBPPAGY nERBRF 188 54 upper end of
sai d groddecharigeothieeiing , wahkdi whemein36aiA Lhjujdtabesdmadati ng cont ai ner
according, to_Claima8 LeLn.sail S r mupi cat i.on ection has a
partly be%@sngh} 1Fbﬂwgﬁﬁ§551§§cgﬁﬁ%§gt?Egcgoﬁggyﬁg?rg%%o%%Fﬁg to daim
30, wher espitheupadt] polsdirnpat His§anget heohoam enfl nogtdvorecfor med on an

outer surtagg ohkSabAmtARLakR8E nbh8ed’ @8VEenbahparcangred wiih a cover.

groove portion being within bmm.

30, A liguid acceommodating container according
to Claim 8, wherein said atmosphere communication

section has a partly bent path.

31. A& liquid accommodating container according to
Claim 30, wherein the partly bent path is in the form

of a groove formed on an aouter surface of said

container, the groove being covered with a cover.




