1 5DEC2003 -1- INK JET CARTRI DGE, | NK JET HEAD AND PRI NTER FI ELD CF THE
| NVENTI ON AND RELATED ART The present invention relates to an ink jet
cartridge containing liquid ink, manufacturing nethod thereof, an |n§ tﬁ@ms
head and printer using the cartridge, and is usable with a copying H

a facsimle nmachine or another recording apparatus, conmmunication

appar atus, office equi pnent; conbined 30 machi ne or printer. Heretofore,
an ink cartridge for an ink jet recording apparatus is integrally fornmed
with an ink jet head, and when the ink in the cartridge is used up, the
unified end and the container are disposed of. 15 The quantity of the ink
remaining in the gpit he@oRARTRIGEE dGNOVETGEAX A b Eegapacity of a
sponge (vacuum produci ng material ) occupying the entirety of the space in
the cartridge, and it is relatively |arge. Japanese Lai d-Qpen Patent
Application No. 20 63242/ 1988 di scl oses such an ink container. The ink
contai ner coptgipsor fTHEMESVENTEONAANDARELATEDS ARt egral with an ink jet
recording head having a plurality of ink ejecfion orifices. In such an ink
contai ner, in order tUhaceoeredaat dnvemtida ireldieStpamunkeieti al such
as foaned pol yurethane material, the production of the vacuum and the ink
retention 5 (partendgencohtehieingk lliemkiagd rfk.omdrhef actuciong ameteigd 1 5 DEC
2003 -2

therecf, an ink jet head and printer using the
cartridge, and is usable with a copying machine, a
facsimile machine or another recording apparatus,
communication apparatus, office equipment,; combined

10 machine or printer.

Heretofore, an ink cartridge for an ink jet
recording apparatus is integrally formed with an ink
jet head, and when the ink in the cartridge is used
up, the unified end and the container are disposed of.

15 The quantity of the ink remaining in the cartridge is
decided by the ink retaining capacity of a sponge
(vacuum producing material) occupying the entirety of
the space in the cartridge, and it is relatively
large. Japanese Laid-Open Patent Application No.

20 63242/1988 discloses such an ink container. The ink
container contains a foamed material, and it is
integral with an ink jet recording head having a
plurality of ink ejection orifices. In such an ink
container, in order to accommodate the ink in the

25 porous material such as foamed polyurethane material,
the production of the vacuum and the ink retention

(prevention of the ink leakage from the ink container)



are acconplished by the capillary force of the foanmed material. However,
the foamed naterial is required to be filled in the entirety of the ink
container, and therefore, the quantity of the ink therein is linted DE 2003
and the quantity of the non-usable ink is relatively 10 | arge. This means
that the ink use efficiency is law. It is difficult to detect the
remai ni ng anount of the ink therein. lnz2addition, during the ink
consunption period, the negative pressure gradually changes, and

therefore, it is difficult to maintain a substantially constant vacuum

Japanese Laid-g?en Pat ent Aeflication No. 522/1990 discloses that the ink
cartridge cont& ASCOSIststind &Y ythoml gaphelank. fhbee RE tineUlrdimag it 15

di scl oses an inte r%I ink jet recording head and ink container, conprising
a primry in@qgﬁﬁgéinerHQﬁev?ﬁwn%ﬂﬁiﬁ@ameﬁamQEeamamnﬁsoEehﬂar@akt@t an
upper posit'%nfi??d a_small porous material between the ink jet recording
head t her ebel"6w: €05 18 fhey aHeiretie oPOthakinBecohtiathercy ang i nproved

because only i is, . disposed in the ink passage w thout the porous
mat eri al confg?%gégﬁﬁ’tﬁ@q|€%Qﬁﬁﬂﬁﬁrﬂf.t¢% baldi theneinaisetamdaey,i nk

cont ai ner scapgh| f aining the ink is provided at a side of the
porous mat er ?gp @Bg W%?igl Lty é’f%f &d1§ VPR 53deks vink hési nelatowedyf rom t he

Dontl et "boSEE PR B A8 bk el L
It is difficult to detect the remaining amount of the
ink therein. 1In addition, during the ink consumption
period, the negative pressure gradually changes, and

10 therefore, it is difficult to maintain a substantially
constant vacuum.

Japanese Laid-Open Patent Application No.

52271990 discloses that the ink cartridge contains
substantially only the ink. More particularly, it

15 discloses an integral ink jet recording head and ink
container, comprising a primary ink container for
containing a large amount of the ink at an upper
position, and a small porous material between the ink
jet recording head therebelow. It is stated that the

20 ink use efficiency is improved because only the ink is
disposed in the ink pPassage without the porous
material contained in the ink container. In addition,
4 secondary ink container capable of containing the
ink is provided at a side of the porous material,

25 which is effective to receive the ink flowed from the
pPrimary ink container due to expansion of the air in

the primary ink container upon temperature rise



(pressure decrease), so as to maintain a substantially constant negative
pressure of the recording head during the recording operation. In this
structure, when the recording 5 operation is not carried out, the p¢sdif 2003
material is filled with a very large amount of the ink fromthe primry

I nk container containing a |arge anount of the ink above the porous
material, and therefore, the porous material itself can hardly producq the
negative 10 pressure. For this reason, th& ink | eaks out of the orifice of
the ink jet recording head by small inpact, and therefore, it is not
practical. If this container is used as a exchangeable ink cartridge to be
nounted to an ggésg%t %%p%rdigg head, the ink can |eaks out of 15 the
porous nateri aPTEERA EnSFEFEASTh 23T i TP PRIATRIAcki RRPSTRME LA I ¥k
cartridge, thej ' i ont ai ned_ip_a bl adder d_the negative
pressure of ?ﬁggEFggdggﬂiggﬂgqﬁé%ﬁﬁﬁf%d%%tgﬂ? ﬁ%?ﬂﬁgbﬁggﬁ?ﬁé 20
structure,' b NS .| B and it.is difficult to mass-produce
with the corrgéfgggr g?n%%%?%ﬁfqaufp%ﬁﬁqﬁﬁfstructure. In the field of the

ink jet printing (nonygoRtact éﬁgq?éﬂéégJ&E%ni ﬁégﬁ€%3¥ .ink cartridge
een ] )

havi ng proper performance has not acconp ahd has | ong been

desired. Hhe hp¥entoba Ravadi\estdgaf efld r Ogﬁé hﬁoréaéqggpgp{aff%gapabi lity

of properly supplying the ink 1 5 DEC 2003 -4 corresponding to the ejection

of the ink fremtb8 with a very large amount of the ink from the

primary ink container containing a large amount of the
ink above the porous material, and therefore, the
porous material itself can hardly produce the negative

10 pressure. For this reason, the ink leaks out of the
crifice of the ink jet recording head by small impact,
and therefore, it is not practical. If this container
is used as a exchangeable ink cartridge to be mounted
to an ink jet recording head, the ink can leaks out of

15 the porous material, and therefore, it is still not
practical.

In an ink cartridge, the ink is sealingly
contained in a bladder, and the negative pressure of
the bladder is maintained constant using a spring

20 structure, but this is expensive, and it is difficult
to mass-produce with the correct performance of the
spring structure. In the field of the ink jet
printing (non-caontact type printing) inexpensive ink
cartridge having proper performance has not been

25 accomplished, and has long been desired.

The inventors have investigated from the

standpoint of capability of properly supplying the ink



recordi ng head during the printing operation and also fromthe standpoint
of capability of preventing ink |eakage through the ejection outlet when
the printing 5 operation is not carried out. As a result, it has begenDE( 2003
found that the fundanental structure conprises a first container

contai ning a vacuum producing material and provided with an air vent and a
second container for containing substantially only the ink to be 10
supplied to the first container, the secdnd contai ner being substantially
hermetically closed with the exceptlon of the communication with the first
contai ner. Japanese Laid-COpen Patent Application No. 15 16385/1985

di scl oses a recordingaﬁen havi n recaor di which is contacted to a

recording mat@FF&FPHEFARY FﬂetgégﬁﬂﬁFﬁdoﬁpg&aﬁnﬂw1”ﬁu¥f?@xﬁﬂ%|ng tip has

i nk absorbi ng_and_r.et ai and the ink is supplied thereto.
Ther et ore. | RESS8*PERg: HEAG ?Pﬁlﬁg ERBoe8d T TCh O it T <LHRI ast ed
to the ink Jeg rec dlng ara The q nese. Lai d- en Pat ent
Appl i cation i %|rgc?ea SHB§°lF Pﬁec8€8pﬂl Yok RFSHRETHIDUYH t he

fecording Ui Py bkaGQRELSRNAnES 80RLAbrC AU i 18le Sodd il L

absor bi ng naterla econ sorbing ma er|a

Lhan the &l rsip@PaeiBhndsBbe" bakrabbnauaN I hARSYdUNG 2 MBld 15 0 B C

been found that the fundamental structure comprises a
first container containing a vacuum producing material
and provided with an air vent and a second container
for containing substantially only the ink to be

10 supplied to the first container, the second container
being substantially hermetically closed with the
exception of the communication with the first
container.

Japanese Laid-Open Patent Application No.

15 16385/1985 discloses a recording pen having a
recording tip which is contacted to a recording
material during the recording operation. The
recording tip has ink absorbing and retaining nature,
and the ink is supplied thereto. Therefore, the

20 recording tip is exposed to the ambience, as
contrasted to the ink jet recording apparatus. The
Japanese Laid-Open Patent Application is directed only
to the overflow of the ink through the recording tip.

It comprises as essential elements a first

25 liquid absorbing material, and a second aﬁéorbing

material which absorbs less ink than the first

absorbing material although it absorbing a small



15 20 25 anmount of the ink, the second absorbing material being disposed
above the first absorbing material at a position closer to the air vent, a
central chanber fromwhich the recording tip is projected downwar dify5 DE (21863
hernmetically closed in accommdati ng chanber to supply the ink to opposite
sides of the chanber. Wth this structure, when the air in the closed ink
cont ai ner expands due to the anbient tenpetature rise wth the result of
the ink in the ink container into the first absorbing material, the ink

i ncapabl e of being retained by the first absorbing material, is absorbed
by the second absorbing material, so that the overflow ng droplets of ink

fromthe witi®gounp oénthkeipkeVemeLdeddnfl S04 S rovisjion of a
constant wi dth groove which is effective, when 6ﬂ%§%¢8 f%ggfh% c#%ﬁ%ﬂ i nk

cont ai ner cont@ffRCceRfdyabore tbe farmtt AH @ (E%kéQIaianS%ape t hrough
the air vent. The groove is extended fromthe bottomend to "the top end on

a si de surfacePt ehonsclpseer ent theomi ra vt td Wby@ld) bat 0. the
central chanbgé and the «closed ink container. When this struciure is used

for an ink j rQQK%ﬁH¢hgth@aggcpngihgktﬁ@ah&g@ﬂdﬁé&%ﬂhtéﬁhnéﬁ aMgnt has
been confirned, has been expected because of the fundanmenta fference
bet ween t he d%}ffj'ﬁr‘?@&%‘?%ﬂhlg @h@sefe inoacoonimdatietd cHdithe /NS Problem
is not recognized.in the field of the recording pen. In addition, the
const ant mﬁdtﬁ%ﬁp Eathe ink to opposite sides of the chamber. With
this structure, when the air in the closed ink
container expands due to the ambient temperature rise
with the result of the ink in the ink container into
10 the first absorbing material, the ink incapable of
being retained by the first absorbing material, is
absorbed by the second absorbing material, so that the
overflowing droplets of ink from the writing tip can
be prevented. It also discloses provision of a
15 constant width groove which is effective, when one of
the two closed ink container contains only air, to
permit the expanded air to escape thyough the air
vent. The groove is extended from the bottom end to
the top end on a side surface which is different from
20 & partition wall between the central chamber and the
closed ink container. When this structure is used for
an ink jet recording head, the ink leakage through the
air vent has been confirmed, as has been expected
because of the fundamental difference between the
25 contact recording and the non-contact recording. This

Problem is not recognized in the field of the

recording pen. In addition, the constant width groove



1 5 DEC 2003 -6 5 serves to pronote the discharge of the ink together wth
the air, and therefore, the leak of the ink through the air vent has been
pronoted. Additionally, the ink consunptions of the two ink contai riey BE(H3
not the sanme. If one of the containers becones enpty first, the ink jet
recordi ng operation becane no | onger possible despite the fact that a

| arge amount of the ink is remaining in the other ink container. This is
because a | arge anmount 10 of the air i sGhtroduced into the first absor bi ng
material with the result of incapability of the ink supply. This is

against the aimof this invention. SUMVARY OF THE I NVENTION 15 It is a

first alternabivesobiregt-oak resent_ invention to provide an
i nprovenent to t he fu%dgngﬁtegl%hsefrcﬁc él}%raeLJ iavi hgt thel Py SPIRGREA) ner

containing_thg;Magggnh@&nggkpgﬁgyéyggg_ p{gg&dgg tgﬁtgnkhe air vent
for comunication with the anmbi ence, 20 ‘and a secon contai Rer for

substanti al | ynephynt bael Bk r tvnhe suppldLd 4 ddg.b1 rst container, the
second container being substantially hernmetically closed with the

exception of the commabeatioonlwiyt,h dihe ifdl donsORb L HRL - o ENERLMRLQVeNent
Is intended to effective 25 use for the ink jet recording or printing. It

i s anot her objlectontatherpr esentoitnuer istime 1 0 Pf ayhdeosanggxchangeabl e ink
cartridge, an ink jet 1 5 DEC 2003
containers becomes empty first, the ink jet recerding
operation became no longer possible despite the fact
that a large amount of the ink is remaining in the
other ink container. This is because a large amount
10 of the air is introduced inte the first absorbing

material with the result of incapability of the ink

supply. This is against the aim of this invention.

SUMMARY OF THE INVENTION

15 It is a first alternative object of the

bresent invention to provide an improvement to the
fundamental structure having the first container
containing the vacuum producing material and provided
with the air vent for communication with the ambience,
20 and a second container for substantially only the ink
to be supplied to the first container, the second
container being substantially hermetically closed with
the exception of the communication with the first
container. The improvement is intended to effective
25 use for the ink jet recording or printing.
It is another object of the present invention

to provide an exchangeable ink cartridge, an ink jet



-7 head and a printer using the sane capable of effecting high speed
recordi ng, while the vacuum can be naintained substantially constant in a
| arge part of the period fromthe start of the use to the end 5 t?gqﬁnggf
the ink cartridge. It is another object of the present invention 0
provi de an exchangeable ink cartridge in which the vacuumis produced in
the ink cartridge when the recording operation is not effected, thus
preventing 10 ink | eakage through an opening upon small inpact. It is a
further object of the present invention to provide an ink cartridge in
which the remaining non-usable ink is mnimzed. It is a yet further

obj ect of the present 15 invention to provide an exchangeabl e ink

cartridge whi BR3Asandss expensivesing fmns/mybéﬁ&bié'kof'ogff ﬁ?in' eak
out during transportation of itself. According to an aspect o ? e p?esent
invention, a r8¢#Bnseredhseracdimapr sdudieng matwidalm 2that adj acent to
air introduction passage does not contain the ink. By doing so, the |eakage
. passag X : -
of the ink th"3tghainedaprbesantiedmyt kensvamariy | £l0es £48 Per+ PLevent ed
agai nst the aanent condition change. Particularly when a sealing nmenmber
is used to seal thRe55°9; fro@nthet Fitaraspdctthef use tavendigmis ef fective
to prevent reppval of the sealing menber. During the use of the ink
pT “th g of _t kg i
cartridge, “thi s Tegront stBef ékkj Gartsidne.1 5 D EC 2003 -8
It is another object of the present invention
to provide an exchangeable ink cartridge in which the
vacuum is produced in the ink cartridge when the
recording operation is not effected, thus Preventing
10 ink leakage through an opening upon small impact.
It is a further object of the present
invention to provide an ink cartridge in which the
remaining non-usable ink is minimized.
It is a yet further object of the present
15 invention to provide an exchangeable ink cartridge
which is less expensive and from which the ink does
not leak out during transportation of itself.
According to an aspect of the present
invention, a region of the vacuum producing material
20 that adjacent to air introduction Passage does not
contain the ink. By doing so, the leakage of the ink
through the air vent from the ink cartridge can be
prevented against the ambient condition change,
Particularly when a sealing member is used to seal the
25 air vent, this aspect of the invention is effective to

prevent removal of the sealing member. During the use

of the ink cartridge, this region is effective to the



-5 proper anount of the air is introduced into the ink cartridge, thus
suppressing variation of the vacuumin the ink jet cartridge. The rF?hEE
adj acent the air introduction passage is conpletely free from being 2003
wetted by the ink, the ink seeping speed is reduced, and therefore, it is
desirabl e. However, it is a possible alternative that the region is once
wetted by the ink, and the ink is thereafter renoved. According to another
aspect of the invention 10 based on the-gbove-described fundanent al
structure, the vacuum or negative pressure producing material is
conpressed or capable of being conpressed in the region adjacent an ink
supply opening or an ink supply pipe which is provided at a side opposite
fromthe 15 p&FPPEfoRmeant elvithy @ismald oorFeMieadi ORtHafhe Pgiveen the
first container and the second container. By doing so, a stabilized ink
path can be a§8Gir&ddge. halsy sowmpRgsUduriveyr et Bon abf FH10an $Aheuggcopd i nk
container. For_the Eunpose of the further 20 stabilization, the ink supply
opening i s di §P6séBk dBdvETHETides-| EhemmEgiain ond perdnt etgd i yet0 the
botton1surfac§n9§ t.he_ ink cartridge. Here, the supply pipe includes an

i nsertion pi pe”paEaP AR Ofo PRfE g%k 15 compdedradind mre piton ikwingnd a val ve

structure QOr ngct i nenber nmounted on the cartridge conpressing the
vacuun1prdﬁucggggﬁgngngggylﬁ i n§ 10 1% & Siepd nghsreeshti gli reshtdad, can be

SUbStantial|yaﬁ&a@hékéﬁgre?oi% ?s gs%%%%lé? However, it is a
pPossible alternative that the region is once wetted by
the ink, and the ink is thereafter removed.

According to another aspect of the invention

10 Dbased on the above-described fundamental structure,
the vacuum or negative pressure Producing material is
compressed or capable of being compressed in the
region adjacent an ink supply opening or an ink supply
Pipe which is provided at a side opposite from the

15 partition wall having a small communication part
between the first container and the second container.
By doing so, a stabilized ink path can be assured in
the vacuum producing material from the second ink
container. For the burpose of the further

20 stabilization, the ink sSupply opening is disposed
above the small Communication part relative to the
bottom surface of the ink cartridge. Here, the supply
Pipe includes an insertion pPipe peculiar to the ink
jet recording or printing, and a valve structure or

25 connecting member mounted on the cartridge compressing
the vacuum producing member. By doing so, the ink

movement direction can be substantially stabilized, so



5 10 15 20 25 that all of the ink in the second container can be wused up.
After it is used up, the air noves fromthe partition wall toward t&?ﬂtfhﬂﬁ

supply opening, thus permtting consunption of the ink in the vacuu
produci ng material, and therefore, the anount of the non-usable remaining
i nk can be m nimzed. According to a further aspect of the present
i nvention, a region of the vacuum producing material not conpressed by the
supply pipe, and the region conpressed-By the supply pipe are fornmed in
the order named fromthe partition wall formng the fine communication
part to the opposite wall, by which one way ink supply path is fornmed in
the non-conpressed region, and in addition, the remaining non-usable ink
amount can bet$3f% thkt PEJLEEJiBY ihethek sesbaidnicuptaiapacidan ide t he
conpr essed rq?iqﬂ. The gresent i nvention includes a structure containing
one or nore of§he*RbovRIBBEcifbéd USBECHS. tTiee aink mostescditar dgee of this
I nvention is ugy@{lg hand| ed by an ogerator, and therefore, it is possible
that strong fOFce FECRpHR LdtPHRFRt BhRi LAkt FEPPles wipengingleftdrumt i on of t he
. ng ppr on
I nk contalneréﬁﬁittln view of this, it is preferable that an additiona
partition walfSprovi thAC R FRPBEFOR| 8Er Bheeinkadnt iie Masmugomuni cati on
art in the i tal ner, for
p ? ﬂﬁ%éﬁ%&&% material, and therefore, the amount of the
non-usable remaining ink can be minimized.
According to a further aspect of the present
invention, a region of the vacuum producing material
not compressed by the supply pipe, and the region
10 compressed by the supply pipe are formed in the order
named from the partition wall forming the fine
communication part to the opposite wall, by which one
way ink supply path is formed in the non-compressed
region, and in addition, the remaining non-usable ink
15 amount can be further reduced by the ink retaining
capacity in the compressed region.
The present invention includes a structure
containing one or more of the above-described aspects.
The ink jet cartridge of this invention is
20 usually handled by an operator, and therefore, it is
possible that strong force is applied thereto with the
result of deformation of the ink container wall. In
view of this, it is preferable that an additional
partition wall providing a larger clearance than the
25 fine communication part in the ink container for

containing substantially only the ink. When the

cartridge is made of resin material, it is preferable



contai ning substantially only the ink. When the <cartridge is nade of resin
material, it is preferable 1 5 DEC 2003 -10 that the thickness of tqgéﬁu
containing substantially only of the ink is 0.8 mnmm(Ti, Gin Figur 003
or nore and that the wall thickness of the container containing the vacuum
produci ng material 5 such as sponge is 1.3 mm (Ts, J in Figure 20) fromthe
st andpoi nt of the prevention of the deformation. In the ink jet printer of
this invention, the ink is forced dischanged by sucking the ink by the
sucking means and by ejecting the ink by ejecting nmeans 10 automatically
or manual Iy upon nmounting of' the cartridge on the ink jet printer. This
Is preferable _because the state of the ink in the vacuum generating
material can be'3ldjs ethbekeresthE Shar waol the tRiiditdgg operation, and
therefore, the printing 15 function can be perfornmed w thout influence of
the ink cart r%“gjgse by semte. of ntheeingnubaot.ur imrg (et hed of this ink
cartridge accquin to this invention, the fine comunication part can be
provi ded bet V\eelrg‘ﬁ%pa?rgtk t9oMmYE vRird  Bhalt atbevenrilng tiEmeieddy Jd Xidg t he
covering ne commodat.ing the vacuum producing material in a
container, to thé:%Cr;é"le &ﬂﬂt%‘fg’”t% R vaseundgeodufing, mdteniaguum

pr oduci ng terial _can be stabilized adjacent the fine communication part,
and therefg?e%u F%e S sty dMe i +%as§.i¢h5iﬁergh900ffthm'&mae

comuni cati oNgR3hldpoint of the prevention of the deformation. In

the ink jet printer of this invention, the ink is
forced discharged by sucking the ink by the sucking
means and by ejecting the ink by ejecting means

10 automatically or manually upon mounting of* the
cartridge on the ink jet printer. This is Preferable
because the state of the ink in the vacuum generating
material can be adjusted before the start of the
printing operation, and therefore, the printing

15 function can be performed without influence of the ink
cartridge keeping state.

In the manufacturing method .of this ink
cartridge according to this invention, the fine
communication part can ba provided between a partition

20 wall and a covering member by fixing the covering
member accommodating the vacuum producing material in
a container, to the main body cf the ink cartridge.
Thus, the vacuum producing material can be stabilized
adjacent the fine communication part, and therefore,
25 the mass-production is easy.
The height of the fine communication part

provided by the partition wall is larger than an



provi ded by the partition wall is larger than an 1 5 DEC2003 -11 5 10 15
average pore size of the vacuum producing material (preferably the average
pore size in the region adjacent the fine comunication part) (pradti BE] 2003
not less than 0.1 mm), and it is preferably not less than 5 mm If it is
|l ess than 3 nm the further stabilization can be expected. The vol une
rati o of the vacuum producing material container and the ink container is
not less than 1:1 and not nore than 1:3,_jjpractically. These and ot her
objects, features and advantages of the present invention will becone nore
apparent upon a consideration of the followng description of the
preferred enbodi nents of the present invention taken in conjunction with

the acconpangvepagie amdngssiBRl BF BRSCRAEETuANpGDdHdE nlgRMWNGS figure 1 is a
schematic partly broken perspective view of an ink container according to

a 20 first efiboeiferablyfthheapeeaget pomreestiizen inFitgier @egiigh a sectiona
view of the ink container of Figure 1. Figure 3 shows exanpl es of
connect i on bet$bd¢Rnt heheaf inedgemmnditheisupphyt)i f@radrically not
less than 0.1 mm), and it is preferably not less than
5 5 mm. If it is less than 3 mm, the further
stabilization can be expected. The volume ratioc of
the vacuum producing material container and the ink
container is not less than 1:1 and not more than 1:3,
practically.

10 These and other objects, features and
advantages of the present invention will become more
apparent upon a consideration of the following
description of the preferred embhodiments of the

present invention taken in conjunction with the

15 accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic partly broken
perspective view of an ink container according to a
20 first embodiment of the present invention.
Figure 2 is a sectional view of the ink
container of Figure 1.
Figure 3 shows examples.of connection between
the cartridge and the supply pPipe.
25 Figure 4 illustrates a comparison example.
Figure 5 illustrates ink supply part used in

this invention.



this invention. Figure 4 illustrates a conparison exanple. Figure 5
Illustrates ink supply part used in 1 5 BE C 2003 -12 Figure 6 illustrate
a positional relationship between an ink supply portion and the f ilrmelEC 2003
comuni cation part. Figure 7 illustrates the structure of the 5 fine
comuni cation part. Figure 8 illustrates configuration of the partition
wall at a side of the fine communication part. Figure 9 illustrates state
of the absorbing 10 material at an end aj acent the partition wall. Figure
10 illustrates the state of inside of the absorbing material agai nst

anbi ent condition change. Figure 11 illustrates a manufacturing nethod 15
according to an enbodi nent of the present invention, and illustrates an ink
jet head. Figure 12 iFligsreabedlamstratgsta pasneiomamd an ink cartridge
usable therewith. Figure 13 illustrates nodified enbodi mnents of 20 the
present i nveREiBR1CREHLPebeswreny agedinkomalPpdiv\wdtt ust raed nyhe per ni ssi bl e
inclination in use, of the ink cartridge. Figure 15 shows configuration in
an enbodi nenf1B® ERABMPRESERECORNPAEAt-on. 25 Figure 16 illustrates the change

in the .
Figure 7 illustrates the structure of the

5 fine commun}cation part.

Figure 8 illustrates configuration of the
partition wall at a side of the fine communication
part.

Figure 9 illustrates state of the absorbing

10 material at an end adjacent the partition wall.

Figure 10 illustrates the state of inside of
the absorbing material against ambient condition
change.

Figure 11 illustrates a manufacturing method

15 according to an embodiment of the present invention,
and illustrates an ink jet head.

Figure 12 illustrates an ink. jet printer and
an ink cartridge usable therewith.

Figure 13 illustrates modified embodiments of

20 the present invention.

Figure 14 is a sectional view illustrating
permissible inclination in use, of the ink cartridge.

Figure 15 shows configuration in an
embodiment of the present invention.

25 Figure 16 illustrates the change in the
printing operation.

Figure 17 illustrates pressure to the



printing operation. Figure 17 illustrates pressure to the 1 5 DEC 2003 -13
external wall of the cartridge according to an enbodi nent of the present
invention. Figure 18 is a sectional view of a nodified exanple of hh BRI
cartridge according to an enbodinent 5 of the present invention. Figure 19
I's a perspective view of a color ink container according to an enbodi nent
of the present invention. Figure 20 is a graph showng a relation 10

bet ween the thickness of the wall and ink 4eakage by the external

pressure. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Referring to Figures 1 -
b, there is showmn an 15 ink contai ner having an ink supply opening forned
ina wall of a vacuum producing naterial container that is faced to a
partition wal éxBewnhathwasdicodpehat iosr tridye aadodi@mguEdage of the
cartridge to forma fine conmunication part 8. 20 Figure 1 is a perspective
view of the i@aRboddmeantned adeordiesgnto imvantstorenbodi nent, and Figure 2
Is a sectional view of the ink container according to the first

enbodi nent. As shown i Riguger d8 1Isamd sBcttihend nkv 2&w caf ta i mgdi fbéd body 1
of this enbodinent is provided wth an opening 2 for comunication with an
ink jet recoP¥rRBlBetd ar ankoseiter ddies plermrlinyetal ameedhadiment

5 cf the present invention.

Figure 19 is a perspective view of a color
ink container according to an embodiment of the
present invention.

Figure 20 is a graph showing a relation

10 between the thickness of the wall and ink leakage by

the external pressure.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to Figures 1 - 6, there is shown an
15 ink container having an ink supply opening formed in a
wall of a vacuum producing material container that is
faced to a partition wall 5 which is- cooperative with
a bottom surface of the cartridge to form a fine
communication part 8.
20 Figure 1 is a perspective view of the ink
container according to a first embodiment, and Figure
2 is a sectional view of the ink container according
to the first embodiment.
As shown in Figures 1 and 2, the ink
25 cartridge main body 1 of this embodiment is provided
with an opening 2 for communication with an ink jet

recording head at a position displaced toward the fine



15 D E C 2003 -14 conmunication part in the formof a clearance S. it

conpri ses a vacuum producing material container 4 for containing the
vacuum producing material 3 and an ink container 6 for containing 130EC 200§
substantially only the ink, 5 which communicates with the container 4 at a
bottom portion 11 through the clearance 8 provided by the partition wall
5. Wth this structure, the air is supplied through the opening 2.

However, what is inportant is 10 the inkids supplied assuredly fromthe

i nk container 6 through the comunication part 8 toward the opening 2

along the bottom 11 of the ink cartridge. Wth the ink supply, the air is
i ntroduced in place of the ink in the ink container 6. The description
will be nmade ¥STRENELGATHOTC PRFtedsi ndiedefaamudi on ofedhenvactium pr 20
negative pressure producing material by the supply pipe in the conpressing
def ormati on cap@BFéSefed Ffcu] doaduaing opetre nigl |cofgimer 34 foy oi nt
menber 7 functioning as a supply pipe for supplying the ink to the ink
jet recordi ng‘:ﬂa’éalﬁgggbé@ﬁ VISETe P TodUS I0g  mBdetmivpeabl and ma ciark ri dge

according to thi nt. Wth this state, the {oint menber 7 is

.enbodi _
press-contact%ﬁnfglPﬁ§ ga SFmPPERIGIRG s anteial 1¥ renlnkthetintecor di ng
apparatussis &Rf%ﬁbég innthii 25 respect. Afilter may be provided at an
end of thé jOint nenber t&3Efold théieoCOndrRiRAT & 3t & tottam

cartridge. portion 11 through the clearance 8 provided by the
partition wall 5.
With this structure, the air is supplied
through the opening 2. However, what is important is
10 the ink is supplied assuredly from the ink container 6
through the communication part 8 toward the agpening 2
along the bottom 11 of the ink cartridge. With the
ink supply, the air is introduced in place of the ink
in the ink container 6. The description will be made
15 as to the compressing deformation of the vacuum or
negative pressure producing material by the supply
pipe in the compressing deformation capable regicn
adjacent the opening. In Figure 3, a joint member 7
functioning as a supply pipe for supplying the ink to
20 the ink jet recording head has been inserted into an
exchangeable ink cartridge according to this
embodiment. With this state, the joint member 7 is
press-contacted to the vacuum producing member, and
the ink jet recording apparatus is operable in this
25 respect. A filter may be provided at an end of the

joint member to remove the foreign matter in the ink

cartridge.



15 DEC 2003 -15 When the ink jet recording apparatus is operated, the ink
Is ejected out through orifices of the ink jet recording head with the
result of ink absorbing force in the ink cartridge. The ink 9 is 515DEC 2003
supplied by the absorbing force fromthe ink container 10 6 through the

cl earance 8 between the bottomend of the partition and the bottom of the
ink cartridge 11 to the vacuum producing naterial container 4, and to the
ink jet recording head through the vacuuqhgﬁpducing material 3 and the
joint menber 7. By this ink supply, the internal pressure of the ink
container 6 which is closed except for the clearance 8 reduces with the
result of pressure difference between the ink container 6 and the vacuum

15 producing material cememi tes daxWibh tRe GoNtd 'égg ecor di ng
operation, the pressure difference continueg togp%lreagéfuibhiver, si nce

t he vacuunlpr&ﬁﬁﬁaﬁﬁdrEKMEiamkisSopgact@dta@ta@yfangﬁ cl earance 10
between the joint nenber and the opening. The air 1Is q%% r%dﬁ%é%pinto t he

i nk cont ai ner %€ Hduglet leecet@inanbead hetneend he Lott engl of the
partition menher 8 and the internal bottom surface 11 of the Ink

cartridge thr RAPTHOY daner prodube ngnkataricatidglt,  tile iy the
pressure dh;feren%% between the ink 25 container 6 and the vacuum .
pr oduci ng- fat EMPR! * &b haithe abserinted efiorBar Epomt hte a6 Hopd 2 :GRE! at i on,
this action i% Q%%gﬂgﬁitﬁg)éfggrghggngtggiween the b
ottom end of
the partition and the bottom of the ink cartridge 11
to the vacuum producing material container 4, and to
the ink jet recording head through the vacuum
10 producing material 3 and the joint member 7.
By this ink supply, the internal pressure of
the ink container 6 which is closed except for the
Clearance 8 reduces with the result of pressure
difference between the ink container 6 and the vacuum
15 producing material container 4. With the continuing
recording operation, the pressure difference continues
to increase. However, since the vacuum producing
material is open to the ambience by a clearance 10
between the joint member and the opening. The air isg
20 introduced into the ink container 4 through the
clearance 8 between the bottom end of the partition
member 8 and the internal bottom surface 11 of the ink
cartridge through the vacuum producing material. At
this time, the pressure difference between the ink
25 container 6 and the vacuum producing material

container is canceled. During the recording

operation, this action is repeated, so that a constant



150EC?2003 -16 10 i5 20 negative pressure (vacuum is maintained in the

ink cartridge. Substantially all of the ink in the ink container qffﬁ@:ﬂﬁ3
used up except for the ink deposited on the internal wall surface of

ink container, can be used up, and therefore, the ink use efficiency is

I nproved. When the recording operation is not perforned, the capillary
force of the vacuum producing material itself (nmeniscus force at the
interface between the ink and the vacuumppr-oducing material) and the |ike
are produced. Particularly, when the ink consunption fromthe ink
container is started, the ink retaining state in the vacuum produci ng

mat eri al becones substantially constant. Since the air <collected in the

i nk cont ai ner T&I%tHET amEesstye i vaceempain degnea idfkqdvaGlWhe AN
therefore, the_pressure balance in the cartridge is extrenely stabilized,

so that the T iEH%Re FhsEartiaklyealicodr dhegihkad n itheS gy essed. |f
rial is properly selected in accordance with the

t he vacuum produci_ ng nmat

ink jet recorﬁoﬁé:arfgtﬁf qeoceﬁb L disehenpwerhenndfbl the valkune ratio

bet ween t he vqﬁﬁ&gg. roducing material container and the ink container, are
properly determned, ThebtMctifteemakhsahli auEfgaeeod ithepask bl e.

5 container, can be used up, and therefore, the ink use
efficiency is improved.

When the recording operation is not
performed, the capillary force of the vacuum producing
material itself (meniscus force at the interface

10 between the ink and the vacuum preoducing material) and
the like are produced. Particularly, when the ink
consumption from the ink container is started, the ink
retaining state in the vacuum producing material
becomes substantially constant. Since the air

i5 collected in the ink contaiﬁer is substantially in a
certain degree of vacuum, and therefore, the pressure
balance in the cartridge is extremelw stabilized, so
that the ink leakage from the ink jet recording head
is suppressed.

20 If the vacuum producing material is properly
selected in accordance with the ink jet recording head
to be used therewith and if the volume ratio between
the vacuum pProducing material container and the ink
container, are properly determined, the structure

25 shown in Figure 4 is possible. |

As shown in Figure 19, in order to use the

ink cartridge of this invention in a color ink jet



As shown in Figure 19, in order to use the ink cartridge of this invention
in a color ink jet 15 DEC 2003 -17 recordi ng, various color inks (black,
yel l ow, magenta and cyan) may be accommodated in separate exchangehbiDEC 2003
ink cartridges, respectively. These ink .cartridges nay be unified as
shown in Figure 19A. The 5 exchangeable ink cartridge may conprise a bl ack
cont ai ner exchangeable ink cartridge which is frequently used and one

anot her col or exchangeabl e cartridge, a5’ shown in Figure 19, (B). Any
conbi nation is possible in consideration of the ink 10 jet apparatus. In

t he exchangeabl e ink cartridge according to this enbodinent, in order to

trol th he, _f ql ' | S . I timzed: terial,

Cont | gurat 1 of e AT ene aRs B TRSY dil CRrBUic, #5. AaFer PAFCRLS -
figurati TN _ Y Ao PAFCSE

o the ol caraeYa Dot adent R TR oy FRES AR B RRaRRER BB L om 11

Container b ontroir At en ANTRA e OhS of (ke | BF EeFERSEE85720 and the

container b, configurafion an e Joint e

i nsertion deghgebkhehedf eldntad ik qgﬂiggge{ conkj.quration, dinmension
and nesh of the filter 12, and the sur f ace tens?%h o?hghe i nk. The

Can Tetain the o Beap o e e e L o R ot the 11 quid
(ink) and smebhtaibheat eathabge@Na ik dd¥eF € d& which is
frequently used and one another color exchangeable
cartridge, as shown in Figure 19, (B). Any
combination is possible in consideration of the ink
10 jet apparatus. 1In the exchangeable ink cartridge
according to this embodiment, in order to control the
vacuum, the following is preferably optimized:
material, configuration and dimensions of the vacuum
producing material 3, configuration and dimensions of
15 rib end 8, configuration and dimensions of the
clearance 8 between the rib end 8 and the ink
container bottom 11, volume ratio between the vacuum
producing material container 4 and the ink container
6, configuration and dimensions of the joint member 7
20 and the insertion degree thereof into the ink
container, configuration, dimension and mesh of the
filter 12, and the surface tension of the ink.
The material of the vacuum producing member
may be any known material if it can retain the ink
25 despite the weight thereof, the weight of the liquid
(ink) and small vibration. For example, there are

sponge like material made of fibers and porous



made of fibers and porous 1 5 DEC 2003 -18 5 10 15 20
the formof a

which is easy to adjust the] y3@€&0aong
in the case of the foaned

material, the pore density can be adjusted during the manufacturing

sponge |like materi al
25 material having continuous pores. It is preferably in

sponge of pol yurethane foanmed nmateri al
and the ink retaining power. Particularly,

thereof. Wen the foamed naterial is subjected to thermal conpression
treatment to adjust the pore density, tb? deconposition is produced by
the heat with the result of changing the ﬂature of the ink with the
possi ble result of adverse influence to the record quality, and therefore,
cleaning treatnent is desirable. For the purpose neeting various ink
cartridges fomatariials Hak ftcod ©LA5SL D ratyses, corresponding pore
density foaned materials are required. gEgpggdes ?abFepFﬁéﬁrébl?oaﬁed
mat eri al not ttrbeatf@d'xrbyuftheéﬁmigmlogqgg)f nd _havi ng_a pr edet er m ned
nunber of. cells (nunber of pores per fé %?Hlsgcg?awﬁgo taeérted
di mensi on, an#hiich is gqu@exmdadﬁUBﬁfEhé“ﬁéEUﬂﬁr% &C£ﬁg ﬂgﬁerla

y and-t [

container so as to provide the desired pore densi capillary
force. In thi $etappdngepowerhe Flaaariafifie #15y Proyi gegd case of the
5 foamed material, the pare density can be adjusted
during the manufacturing thereof. When the foamed
material is subjected to thermal compression treatment
to adjust the pore density, the decomposition is
produced by the heat with the result of changing the
10 nature of the ink with the pPossible result of adverse
influence to the record quality, and therefore,
cleaning treatment is desirable. For the purpose
meeting various ink cartridges for various ink jet
recording apparatuses, corresponding pore density
15 foamed materials are required. It is desirable that a
foamed material not treated by the thermal compression
and having a predetermined number of. cells (number of
pores per 1 inch) is cut-into a desired dimension, and
it is squeezed into the vacuum producing material
20 container so as to provide the desired pore density
and the capillary force.

In this embodiment, the clearance is provided
between the joint member 7 and the opening 2 for the
joint memher 7 to permit introduction of the air into

2% the ink cartridge. However, this structﬁre is not
limiting to the present invention. Other structure or

configuration is usable for the joint member and the



between the joint nenber 7 and the opening 2 for the joint nenber 7 to
permt introduction of the air into the ink cartridge. However, this
structure is not limting to the. present invention. Qher structut® D&t 2003
configuration is usable for the joint nenber and the 1 5 DEC 2003 Z9_joint
opening. In the case that on the vacuum producing material is a porous
material such as sponge, it is preferable that an end of the joint nenber
7 is inclined at a certain angle with respéct 5 to a joint nenber inserting
direction, since then as shown in Figure 3(a) and (b), the parting of the
porous material fromthe bottomof the ink cartridge 1is prevented upon
insertion of the 'mégenenber, and the surface contact between the filter
pro

and. the vacudm didthy ntR eF P8I CR&endPAtaPRedhes ey, . if the

I nsertion ano f .t |.oi nt. nenber _is too |large, the tapered end portion

m ght tear thgﬂéggﬁﬁh1 ﬁ% d%%ﬂgf hﬁt@rFﬁF?uﬁnHa%ﬁéﬂéﬂoﬁ&chﬂﬂ§ surface

structure sho I Fisqurs Is preferable. 15 It will be considered

that an outerw%/glnlg%df 18&6 ﬁ%?ﬁ%ﬁ% a?r%%bggagsaﬁrﬁﬁ‘fidég Wieh Jgiedves. As

shown in Fi ggfetibar 1§ L ' [ f the_opening 2 may be a sl ot

(TEi guref5, E)?)), rer%_t anggzar}{ré%%%%r%]&g f%f?al tﬁpgggul"’&r’: ﬁeﬁlﬁ’ﬁéta (c)).
e preferabl go goRbiigH ; i tQvi des _a cl earance

ol T R R e LS e

bet ween the joint nenber, or the c I 'gu on s suc

contact with shewautiey medmheIda Pfadde(n), the parting of the
porous material from the bottom of the ink cartridge
is prevented upon insertion of the joint member, and
the surface contact between the filter and. the vacuum

10 producing material is maintained assuredly. If the
insertion amount of the joint member .is too large, the
tapered end portion might tear the wvacuum producing
material, and therefore, the surface structure shown
in Figure 3, (c¢), is preferable.

15 It will be considered that an outer wall of
the joint member is provided with grooves. As shown
in Figure %, the configuration of the opening 2 may be
a slot (Figure 5, (a)). rectangular (Figure 5, (b)),
triangular (Figure 5, (c)). The preferable

20 configuration of the opening 2 provides a clearance
between the joint member, or the configuration is such
that it is in contact with the outer periphery of the
joint member at the bottom of the opening (bottom of
the ink cartridge) and that it is open at the upper

25 portion of the opening.

As described in the foregoing, the

exchangeable ink cartridge has a joint opening



joint menber at the bottom of the opening (bottomof the ink cartridge)

and that it is open at the upper 25 portion of the opening. As descrige? I N
the foregoing, the exchangeable ink cartridge has a joint opening 1 SOEC 2003
DEC2003 -20 5 10 15 20 functioning also as the air introduction opening,

and therefore, the structure is sinple. The anount of insertion of the
joint nmenber 7 into the exchangeable ink cartridge is properly determ ned
by the ordinary skilled in the art so a¥%o provide a conpression region
of the vacuum produci ng nmenber to prevent ink | eakage upon the insertion
and to prevent ink supply stop during the recording operation, in

consideratio .confjgurati of the joint nenber, the vacuum
produci ng na?fet?rlg)%ﬁgmﬂg? h%i%%n??ggﬂﬁt foR OftrREuGiid onc mmariidyr. d4md t he

brodtolna ‘ot Ebrellshd FELECLLEE, | RS M oSt b, "
i acent T SRl £ AR BRGL"S. By Kby S e
o0 0 S S S asle ool ek o OV T
5 skilled in the art so as to provide a compression
region of the vacuum producing member to prevent ink
leakage upon the inserticn and to prevent ink supply
stop during the recording operation, in consideration
of the configuration of the joint member, the vacuum
10 producing material and the configuration of the ink
cartridge.
In the foregoing embodiment, it is effective
to provide an air vent in the vacuum producing
materiél container, since then the region of the
15 vacuum producing material that does not contain the
ink is easily located adjacent the air introduction
passage. The reliability in the ink jet recording
apparatus against the ambient condition change is
improved. The configuration and dimensions of the
20 Clearance 8 between the end of the partition wall and
the ink cartridge bottom, are not limited. However,
if it is too small, the meniscus force with the ink is
too strong, and although the ink leakage can be
prevented through the joint opening, but the ink
25 supply to the vacuum producing material container is

difficult, with the possible result of ink supply stop

during the use. If it is too large, the opposite



cl earance 8 between the end of the partition wall and the ink cartridge
bottom are not limted. However, if it is too small, the meniscus igrﬁg 003
with the ink is too strong, and al though the ink | eakage can be pre H &

t hrough the joint opening, but the ink 25 supply to the vacuum produci ng
material container is difficult, with the possible result of ink supply
stop during the use. If it is too large, the opposite 1 5 0 E C 2003 _21
phenonenon occurs, and therefore, the hetght to the partition wall of the
fine communicating part is preferably |arger than an average pore size of
the vacuum producing materi al (average pore size adjacent 5 the fine
communi cation part, preferably) (practically 10 15 not less than 0.1 mm,
and not nore Pﬁ&ﬁoﬂe#ﬁp P@curnshe gyt poserafofert hbe héabhti zattmpa, it is
preferably not nmore than 3 mm Figure 7 shows an exanple of the

confi gur at i onP8F ke o8 #¥aldn&E Sherifine cammimjcatshgwpatheist ructure and
configuration nost 'stabilized in the present invention, used in the
foregoing enBOBIREALLY| L argemoha \in Rve cag’t pAre height obvehet he entire
wi dth of the cartridge. Figure 7, (a), (b) and (c), shows an exanple in

whi ch the comffifiPt&t Ba‘ﬁduﬁgw MR Grifld Riv§ragpaperefsine adfjacenti dth of

t he cartridgg and_is waved.. This structure is effective when the entire
vol ume of % he Eﬁr?FPﬁgEOWEuFéF6§FOQHRﬁﬁ§3'Pr?%Br%%bmt apregthpablitavi ng

nnel -1ik
tunne © not less than 0.1 mm), and not more than 5 mm. For

the purpose of further stabilization, it is preferably
not more than 3 mm. Figure 7 shows an example of the
configuration of the clearance 8. Figure ‘7, (a),

10 shows the structure and configuration most.-stabilized
in the present invention, used in the foregoing
embodiment. It is formed with a constant height over
the entire width of the cartridge. Figure 7, (a), (b)
and (c¢), shows an example in which the communication

15 part is formed only a part of the entire width of the
cartridge, and is waved. This structure is effective
when the entire volume of the cartridge is large.
Figure 7, (d) shows an example having tunnel-like
communicating parts with which the ink is easily moved

20 to the inside of the cartridge, and the air
introduction can be concentrated. In the examples of
Figure 7, (e) and (f), a recess is formed along a
vertical direction on the partition wall in the ink
container. With this structure, the air having come

25 to the bottom end of the partition wall is effectively
introduced into the ink container by the recess, thus

increasing the air tracking efficiency.



comuni cating parts with which the ink is easily noved 20 to the inside of
the cartridge, and the air 25 introduction can be concentrated. In th
exanples of Figure 7, (e) and (f), a recess is forned al ong a vertig£E52M3
direction on the partition wall in the ink container. Wth this structure,
the air having cone to the bottomend of the partition wall is effectively
I ntroduced into the ink container by the recess, thus increasing the air
tracking efficiency. 1 5 DEC 2003 -22 Thé2érearance 8 is al so deternined in
consideration of the position of the joint opening. Referring to Figure
10, (a) and (b), the partition wall end is at a position |ower than the
bottom end of 5 the joi o) | I.n anpl a), and the ink retained in
t he vacuun1producing|ﬂ§%§iéﬁg%gg?gﬁegx1Fh§ﬁséh§eﬁﬁFﬁdmﬁﬂuiQﬁ t he j oi nt

opening, and ddyifoF S g ceventing effect is sufficient. In
Exanpl € (b), the end of %é\‘ge%%f?ﬁ‘?i BoBiBIgH piy ¢hey IQ1FFsiAnedH Ml -gher t han

the bottom engeFe rdiltgy j+Q N4 I PG, the ipk retained in the vacuum
produci ng materi al iltsh%abo_ve lt%gle%o??bm?gegdagg t(ﬁé j%i}fantpaé'ﬁéﬁilﬁ@, and

therefore, theaink deepkiaget i ' Lect s net sufficient.
Therefore, it 15 is preferableg$%§§?% |I?§gg hghé vggﬁa E&TEMe g O fof
present - i riventtihen jolialt et tiPNELinb e §Q? ogndtggepgkkition wal | is
not hi gher than the bottom and of the joint opening by properly

determ ning tlwetained in the vacuum Producing material is lower

t he

than the bottom end of the joint opening, and
therefore, the leakage preventing effect is
sufficient. 1In Example (b), the end of the partition

10 wall is at a position higher than the bottom end of
the joint opening, and the ink retained in the vacuum
producing material is above the bottom end of the
joint opening, and therefore, the ink leakage
suppressing effect is not sufficient. Therefore, it

15 is preferable to stabilize the advantageous effect of
the present invention that the position of the end of
the partition wall is not higher than the bottom end
of the joint opening by properly determining the
dimension of the clearance 8. Although it is

20 dependent on the configuration and dimensions of the
exchangeable ink cartridge, the height of the
clearance 8 is selected in the range of 0.1 - 20 mm.
Further preferably it ranges from 0.5 - 5 mm
approximately. The configuration of an end of the

25 partition wall may be any if the consideration .is paid
to the position relative to the joint opening, as will

be understood from Figure 8, (a) - (h).



di rension of the clearance 8. Although it is 20 dependent on the
configuration and di nensi ons of the exchangeable ink cartridge, the height
of the clearance 8 is selected in the range of 0.1 - 20 mMm Furthq@nEEzwa
preferably it ranges fromO0.5 - 5 mm approximtely. The configuration of
an end of the 25 partition wall may be any if the consideration. is paid
to the position relative to the joint opening, as will be understood from
Figure 8, (a) -- (h). 1 5 DEC 2003 -23 As2negards the boundary between the
end of the partition wall 5 and the vacuum producing material 3, various
structures are considered. This is showmn in Figure 9. In the structure of
Figure 9, (a) - (d), 5 the vacuum producing nmaterial is not conpressed by
the end of the partitids wagerdandhehbodedsirly vefrwicke: thacwHA Ryroduci ng
material is not locally increased, and therefore, the flow of the ink and
the air is refBRiRFyishontHaland tod thesveeasonprioducd nk0 marefezabl e for
a high speed recording or color 15 recording. On the other hand, the
exanpl es of Fﬁiin%%?l@ﬁst$%§?cf$§?sthéevaeuahﬂpreducim@imaﬁerbabwa
conpressed by the.end of the_ partition wall, and the density of the
material is indtdasBe ghd t herBRrerstruehure| of Sigule 9nk (and-tha@)air is
obstruct ed bqﬁlthe I nk | eakage or the |like can be effectively prevented

agai nst sl?ght &b EMUL AR Ol EHERERT 1 Fhet 81 BPE, compressed by the
end of the partition wall, and the density of the

vacuum producing material is not locally increased,
and therefore, the flow of the ink .and the air is
relatively smooth, and for this reason, it is

10 preferable for a high speed recording or color
recording. On the other hand, the examples of Figures
S, {(e), (f), the vacuum producing material 3
compressed by the end of the partition wall, and the
density of the material is increased, and therefore,

15 the flow of the ink and the air is obstructed, but the
ink leakage or the like can be effectively prevented
against slight ambient condition change. Therefore,
they are properly determined by one skilled in the
art, on the basis of the ink jet recording apparatus

20 with which the ink cartridge is used and the ambient
condition under which the ink cartridge is used.

The volume ratio between the vacuum producing
material container 4 and the ink container 6, is
determined in consideration of the ambient condition

25 under which the ink cartridge is used and the ink jet
recording apparatus with which it is used. Also, the

relation with the used vacuum producing material is



they are properly determ ned by one skilled in the art, on the basis of

the ink jet recording apparatus 20 with which the ink cartridge is used and
the ambi ent condition under which the ink cartridge is used. The vdl ubg( 2003
rati o between the vacuum producing material container 4 and the ink
container 6, is determned in consideration of the anbient condition 25
under which the ink cartridge is used and Ehe ink jet recording apparatus
with which it is used. Also, the relati oA*@ith the used vacuum produci ng
material is 1 5 DEC 2003 -24 5 10 inportant. In order to inprove the use
efficiency of the ink, it is desirable to increase the volunme of the ink

contai ner. In;ipRairtGase, & duci materi al_capabl e of producing
hi gh vacuum(highr conpresé?on ra%P%gs%ﬁég% *r eeFF@cF&§é91?ﬁ€ﬁéP6re, t he
preferabl e ratthe ranrges o riogMdecli Fani ' Ly. én t his case, the
vacuum pr oduci ng perforn&hce of the %agéﬁﬁﬁ%ggéﬁéiﬁ e BPeiQ% *R€r eased
with increaseiak tchataglaid ve MPIE: ihe i tainer..The
configuration, dinension and nmesh of t % %1|?e?§i§8@a rBeu5?8ﬁerly

det er ni ned bymamer&hﬂlb@%dﬁletJEEﬁﬁédﬁ%%ﬁ@dﬁﬂ@hoGa&QEmi?ﬁi%ﬁt recording
|

apparatus wth which the-ink cartridge is used. However, 15 order to
prevent tfse noembeebseonbeiang cclsyagask Py ideerfOEel 98, MkhEL kpLLOdUCEd

fromthe ink cartridge, the
the preferable ratio ranges from 1:1 - 1:3
practically. In this case, the vacuum producing
performance of the vacuum producing member is
increased with increase of the relative valume of the
10 ink container.

The configuration, dimension and mesh of the
filter 11 can be properly determined by one skilled in
the art depending on the ink jet recording apparatus
with which the ink cartridge is used. However, in

15 order toc prevent the nozzle from being clogged by the
foreign matter introduced from the ink cartridge, the
passing area thereof is smaller than the size of the
orifice.

The quantity of the ink in the ink cartridge

20 is not limited except for the internal volume of the
ink cartridge. 1In order to maintain the proper
negative structure immediately after the exchangeable
ink cartridge is unpacked, the ink may be contained to
the extent of the volume limit in the ink container.

25 However, the vacuum producing material is preferably
lower than the ink retaining capacity of the material.

Here, the ink retaining capacity which can be retained



passing area thereof is smaller than the size of the orifice. 20 25 The
quantity of the ink in the ink cartridge is not |imted except for the
internal volune of the ink cartridge. In order to nmaintain the proférDEC 2003
negative structure inmmediately after the exchangeable ink cartridge is
unpacked, the ink nmay be contained to the extent of the volune [imt in
the ink container. However, the vacuum producing nmaterial is preferably
| ower than the ink retaining capacity ofZ2the naterial. Here, the ink
retai ning capacity which can be retained 1 5 DEC 2003 -25 solely by the
material when the ink is contained therein. In the ink cartridge having a
cl osed system _ink container, when an external anbient condition 5 change
such as t enp&Pafd¥e by Seomateadsir evhaniuehs ok beccertabeadit is | oaded
in the ink j% recording apparatus, the air and the ink expands in the ink
contai ner to bﬁ§ﬁlphe remaining ink out of the ink cartridge with the
possi ble result of ink |eakage. 10 However, in the exchangeabl e ink
cartridge of this inv&ntién P& ITRIHINAT IR xPaftPeed| sivshenc| osed
i nk container . including i nk expansion (although the ampunt is small) in
tRoPSE iR

accor dance wHifi FRECRSHEE - afBie&nA? &rditidh t ¢Qnestiomted, and the
armount Of5thghaﬁgedgﬁeha%%dt@%ﬁé?é%ﬂgén}fég(é¥”%§g£§ﬁrésrééhg§ion,

occurs when it is loaded in the ink jet recording

apparatus, the air and the ink expands in the ink

container to push the remaining ink out of the ink

cartridge with the possible result of ink leakage.

10 However, in the exchangeable ink cartridge of this
invention, the volume of air expansion in the closed
ink container, including ink expansion (although the
amount is small) in accordance with the worst ambient
condition change, is estimated, and the amount of the

15 displaced ink from the ink container is to be
accommodated in the vacuum producing material
container. In this case, it is very effective to
provide the vacuum producing material container with
an air vent in addition to the joint opening, as shown

20 in Figure 10, (c) and (d), since then the ink
displaced into the vacuum producing material from the
ink chamber by the expansion of the air can be guided
toward the air vent. The position of the air vent is
not limited if it is upper than the joint opening of

25 the vacuum producing member container. However, in
order to make the ink flow in the vacuum producing

material under the ambient condition change remote



accomodat ed in the vacuum produci ng material container. In this case, it
Is very effective to provide the vacuum produci ng nateri al contain?ﬁéwtﬁmp
an air vent in addition to the joint opening, as shown 20 in Figure o (
and (d), since then the ink displaced into the vacuum producing materi al
fromthe ink chanber by the expansion of the air can be guided toward the
air vent. The position of the air vent is not limted if it is upper than
the joint opening of 25 the vacuun1prodv%§ﬁg menber contai ner. However, in
order to make the ink flowin the vacuum producing nmaterial under the

anbi ent condition change renote 1 5 DEC 2003 _26_ fromthe joint opening,

it is preferahbly qﬁ%yakﬁgg;% %nﬂ¢§;T§£8§$g$%$%%gggggggﬁ%?e gg%igﬁration

and size of the air vent are pro & art in

consi der ati 0§o@h ! eV aRY AL QL T d%fgﬁéggfi%ﬁ;gﬁgi%ggggg rtation

of the ink cartridge itself, it is prefer i ng

and/or the ahe gg&tvbgth%&@egfgﬁﬁéﬁfﬁéégt 2Ynda SE !gﬂgl%gﬁnggrthg.prevent

i nk evaporation or to b4~ prepare € expansion 0 hé ai'r~in the

nk cartridoarcTin eemldiog (ERTeH JEURE Aydl 0ohSo Y ehnPAL kE Which s
so-called barrier material in the packing tield, a conpound plastic film
havi ng sever alixkayers, or such material reinforced by paper or cloth or
another 15 reinforcing material or alumnumfoil, are preferable. It is

further preferabl e thaturdnordiap@Pdcdteit Mn tHe the ink cartridge
itself, it is preferable that the joint opening and/or
the air vent is hermetically shield by a sealing
member to prevent ink evaporation or to be prepared

10 for the expansion of the air in the ink cartridge.

The sealing member may be a single layer barrier which
is so-called barrier material in the packing field, a
compound plastic film having several layers, or such
material reinforced by paper or cloth or another

15 reinforcing material or aluminum foil, are preferable.
It is further preferable that a bonding layer of the
same material as the main body of the ink cartridge is
used to fuse fixing the barrier material, thus
improving the hermetical sealing property.

20 In order to suppress the evaporation of the
ink from the ink cartridge and the introduction of the
air thereinto, it is effective that the air in the
pack is removed after the ink cartridge is inserted
therein. The packing member may preferably of the

25 same barrier material as described with respect to the
sealing member in consideration of the permeabilities

of the liquid and the air.



sanme material as the main body of the, ink cartridge is wused to fuse
fixing the barrier material, thus inproving the hernetical sealing
property. 20 In order to suppress the evaporation of the ink fron11995%mh3
cartridge and the introduction of the air thereinto, it is effective that
the air in the pack is renoved after the ink cartridge is inserted
therein. The packi ng nmenber may preferably of the 25 sane barrier-materi al
as described with respect to the sealing2henber in consideration of the
perneabilities of the liquid and the air. 1 5 DEC 2003 -27 By such proper
sel ection of the packing, the ink does not |eak out during the

transportation of the é;nk gﬂ&trid e itself. The material of the main body
of the ink 5 cartridgé s} %ol #oF Hab| ef nhfer PACKiNg.t thgoes not

have any adver, influence to the ink jet recording ink or if it has been
treated for a&%ﬁbﬁ%fstqﬁai%ﬁqﬁmﬁﬁ .gq%%“%rBH%CFFQPE?OEFaFHQUiﬁﬁ &&etri dge
I s al so consi der.ed. : anpl e he main body of the 10 ink cartridge is
separ at ed intg%g %b%%%% r{Q%ﬁﬁﬁéf and an upper portion, and they are

integrally nolded frompl gsfy t{§§igkn@ﬁgg%%{ntééaggg%g¥ggy” The vacuum

producing material is inserte er el nt o, t Ai8¥bot t om

portion ard UpRet e AR Ly Yanhonierhal USRRESYL ding,t he min body
of the ink 20 cartridge. I'f the plastic material "is transparéent “or

does not have any adverse influence to the ink jet
recording ink or if it has been treated for avoiding
the influence. The productivity of the ink cartridge
is also considered. For example, the main body of the

10 ink cartridge is separated into a bottom portion 11
and an upper portion, and they are integrally molded
from plastic resin material, respectively. The wvacuum
producing material is inserted thereinto, and
thereafter, the bottom portion and upper portion are

15 fuse-bonded, thus providing the main body of the ink
cartridge. If the plastic material is transparent or
semitransparent, the ink in the ink container can be
observed externally, and therefore, the timing of ink
cartridge change may be expected. In order to

20 facilitate the fusing of the hbonding material or the
like, it is preferable to provide a projection shown
in the Figure. From the standpoint of design, the
outer surface of the main body of the ink cartridge
may be grained.

25 The ink can be loaded through pressurizing or
pressure-reduction method. Provision of ink filling

opening in either of the containers of the containing



semtransparent, the ink in the ink container can be observed externally,
and therefore, the timng of ink cartridge change may be expected. In
order to facilitate the fusing of the bonding material or the |ikel5ilttCi?603
preferable to-provide a projection shown in the Figure. Fromthe
st andpoi nt of design, the outer surface of the main body of the ink
cartridge may be grained. 25 The ink can be | oaded through pressurizing or
pressure-reduction nethod. Provision of idfk-filling opening in either of
the containers of the containing 1 5 DEC 2003 -28 5 nain assenbly is
preferable since then the ink cartridge opening is not contam nated. After
the filling, the ink filling opening is plugged by plastic or netal plug.
The confi gur af'PdR, 28PRBREF oA SoPTEf@ nalde Fingehetherk thetinkige according to
this inventionaCﬁg.ag nodi fied without departing fromthe sprit of the
present i nventfon®AZedBREMTBEd Lish ¥Hte TV EPHiMted he ADtexchmgeabl e i nk
cartridge is reliable ring . the. .transportation thereof, and a hi gh use
RET2ERer 1 e ook a3

ef ficiency i nk*~carfri dgé ¢ rOF EEFRAYG 1§ il wdSed Uiy R kastThe proper

vacuum i s nai ' fromthe start to the end of the use can be
mai nt ai ned mhg%a$§ggl gQPgéording operation is carried out or is not

carried out, while per?LEtEBHfQQEQa%E%%q H%%EHQ{E% é%“%ﬁetfﬁie of
the ink cartridge according to this invention can be
modified without departing from the sprit of the
present invention.
As described in the foregoing, the

10 exchangeable ink cartridge is reliable during the
transportation thereof, and a high use efficiency ink
cartridge can be provided with simple structure.

The proper vacuum is maintained from the
start to the end of the use can be maintained when the

15 recordipg operation is carried out or is not carried
out, while permitting high speed recording. Under the
use ambient condition of the ink jet .recording
apparatus, the possibility of the ink leakage can be
minimized.

20 The exchangeable ink cartridge of this
invention is easy to handle so that the ink does not
leak out when it is loaded into the ink jet recording
apparatus, and the possibility of erroneous operation
can be avoided.

25 Figure 11 illustrates a manufacturing method
of an ink container cartridge. A main body of the

cartridge (left down hatching) comprises a partition



use anbient condition of the ink jet-recording apparatus, the possibility
of the ink | eakage can be mnimzed. 20 The exchangeable ink cartridge of

this invention is easy to handle so that the ink does not |eak ouf 003
it is loaded into the ink jet recording apparatus, and the possibility o
erroneous operation can be avoided. 25 Figure 11 illustrates a

manuf acturing nmethod of an ink container %artridge. A mai n body of the

cartridge (left down hatching) conprises“& partition 15 DEC 2003 -29 plate
61 and two containers separated by the partition wall 5. An ink absorbing
material 4 functioning as the vacuum producing material is inserted into

the contai nerpaid i@nN W chd S the opening 2. 5 Thereafter, a
bott om menber 11 functioni ng %scﬁ€§§%%ggr Fﬁ&aﬁéﬁﬁgr biys the Magdittd athe main

body. This Fiwglle |l sqshans 4 S | Lch the recording head HD is
| oaded in the ink container l.l$ﬁ% %ﬁé& %gﬁ%gﬁﬁér41%F§95ﬁ%9ﬂpﬁu@§d by a

cont ai ner par tihd erthuk) gdriddad My chabbef s by a;Rartiti.on wall 5, and the
bottom portion is covereéjby a ?ﬁ%t botto%%n%ﬁbégsfftegoﬁgFPtGFan t he

bot t om of ;hedQMtaﬂmunﬂpﬁﬁtidﬂuﬁnicﬁWiéh@léégpgs ?Lru%%uke tge fine
conmuni cation part 8 can be provided by the end of Eh&PpRHEt Fon wall. 15
The air vent Thereaditepos ed bait e wdider SUI f AGR-ASoRULNY st RR.OPENI N 2,
but above the opening. "
covering member is unified to the main body. This
Figure also shows the state in which the recording
head HD is loaded in the ink container 1. The ink
container 1 is constituted by a container partitioned
10 into two chambers by a partition wall 5, and the
bottom portion is covered by a flat bottom member 11
constituting the bottom of the 'ink container. Thus,
by the simple structure, the fine communication part 8
can be provided by the end of the partition wall.
15 The air vent 10 is disposed on the same
surface as having the opening 2, but above the
opening.
The joint portion 7 functioning as the supply
pipe is inserted into the opening of the ink
20 container, and the recording head is mounted thereto.
The joint portion 7 is inclined so that the top
portion is more front than the bottom portion. The
ink passage in the joint is in the form of a horn
opening upwardly in the Figure. With this structure,
25 the ink can be properly supplied to the recording head

from the ink absorbing material.

The ink jet recerding apparatus comprises



The joint portion 7 functioning as the supply pipe is inserted into the
opening of the ink 20 container, and the recording head is nounted thereto.
The joint portion 7 is inclined so that the top portion is nore frdqrf DEN
the bottom portion. The ink passage in the joint is in the formof a horn
opening upwardly in the Figure. Wth this structure, 25 the ink can be
properly supplied to the recording head fromthe ink absorbing material.
The ink jet recording apparatus conprise3tdi 5 DEC 2063 -30 heat generating
el ement 72 for producing thermal energy to eject the ink through ejection
outlets 71 of the nozzles 73, wherein the thermal energy is effective to
cause state change in the ink. In this 5 case, a high density and fine

i mages can b&€fitoded@r athyng hel emeamt | T2 eflor nkredpplipgpaihksmadnce,
particularly in the case of color recording. As described in the

foregoi ng, t RESTH “CariiqHyete corlei Hyrewvghhpderwvent coitletse M gif 10
reliability iis maintained during the transportation thereof, and the use
ef fici ency of PEhEZEM &S H givheTeindeie | Bherrad BREFEY v&cuum i s

mai nt ai ned frggltgg start to the end of the use thereof when the recording
operation isStaPAed dt® PR M2 tarrrdage 1570h0e WREN pdfnittlisng hi gh
speed re ording oper§$i n..In a@diti n,. the ink | eakage can be prevented
under tRe u$S8-&sndi (&Y o1 Xrﬂ?#ﬁﬁl?%chﬂgﬁﬁ SppaP&t BECOViASS tional |y,

the eXChange%gl%h%ngfgyffféggaink supply performance, particularly
in the case of color recording.

As described in the foregoing, the ink
cartridge according to this invention, the high

10 reliability is maintained during the transportation
thereof, and the use efficiency of the ink is high.

In addition, the proper vacuum is maintained
from the start to the end of the use thereof when the
recording operation is carried out or is not carried

15 out, when permitting high speed recording operation.
In addition, the ink leakage can be prevented under
the use condition of the ink jet recording apraratus.

Additionally, the exchangeable ink cartridge
according to this invention is easy to handle, and the

20 ink does not leak out when it is mounted or demounted
relative to the ink jet recording apparatus.
Therefore, the erroneocus operation in the mounting
thereof can be avoided.

The manufacturing method of the ink cartridge

25 will be described further. When the closed structure
ink container (although there is fine communication

part between the ink containing chamber or container



according to this invention is easy to handle, and the 20 ink does not

| eak out when it is nounted or denobunted relative to the ink jet recording
apparatus. Therefore, the erroneous operation in the nounting the 8& i%?
be avoi ded. The nmanufacturing nethod of the ink cartridge 25 wll tg C 0
described further. Wen the closed structure ink container (although there
Is fine communi cation part between the ink containing chanber or contai ner
1 5 DEC 2003 -31 and the negative pressurle producing naterial containing
chanber, but the ink is discharged only when the air and the ink are
exchanged with each other), and the vacuum producing material containing 5
chanber are integrally nolded, the ink is filled througp an opening 13 at
the i nk contanrfefhehBRBAE1IVE| BE 2SFUN%e PEGMYG Y MY 14, Wien the ink is
supplied in this manner, a substantial part of the vacuunngiﬂgucing

material 4 reeetIbBipgechARPER, oy The HEK it TorRATEed | art.
However, the region of the vacuum producin materjal. 4 adjacent the air
vent is not $@pIFe8 ﬁﬁFhanPhéthR”§oﬂﬁ%ﬂé%ﬁ?ﬁqﬂgqrﬁﬁggeﬁﬁéhL Thereafter,
(he, OPeNLnGLLgtS, 2SN A kbl ISP 2, Rugnd Lhe ol
Cgure 12 ShouBsuchoan LikebRh.GO e Teler gt eefupe. 10 NS
through an opening 13 at the ink container chamber
side in the covering member 11. When the ink is
supplied in this manner, a substantial part of the
vacuum producing material 4 receives the ink through
10 the fine communication part.
However, the region of the wacuum producing
material 4 adjacent the air vent is not supplied with
the ink to provide ink-free region. Thereafter, the
opening 13 is sealed by a ball 14. Then, the opening
15 2 and the air vent are sealed by the same sealing
member S (it may be separate members).
Figure 12 shows such an ink .jet cartridge
before start of use. Inrthis Figure, the ink
container 6 is filled with an ink.
20 Figqure 12 shows the closed state ink jet
cartridge 1 with the printer which is used therewith.
A region 3A of the vacuum producing material adjacent
to the air vent portion 10 does not contain the ink at
an upper portion of the cartridge. A region 3B of the
25 vacuum producing material below the region 3A is

compressed by insertion of the ink supply pipe (not

shown). The vacuum producing material portion other



20 Figure 12 shows the closed state ink jet cartridge 1 wth the printer
which is used therewith. A region 3A of the vacuum producing nmateri al
adjacent to the air vent portion 10 does not contain the ink at ans Wpp e
portion of the cartridge. A region 3B of the 25 vacuum produci ng nmateri al
bel ow the region 3A is conpressed by insertion of the ink supply pipe (not
shown). The vacuum producing material portion other 1 5 DEC 2003 -32 than

t hose regions 3A and 3B, are not externaPRy influenced and sinply
functions to retain the ink. The region 3B is faced to the opening 2 for
the ink supply to the recording head provided an the sanme 5 surface but
bel ow the air_vent 10. The openi I s. above the fine conmunication part 8,
and t he abovéﬁQﬂxﬁHQQﬁxF%ﬁ+%h?u?g fad dBe. 2FRe "4 OXRfPALIF  Figure 12

becones usabl e r eno the seal in er S. Since the regi on A does

not retain tﬁ?'?%&? %31$E?i$&m%§%sfH8FtE§§E &G T8 the R bration or
"nk contal nor Y TR rntT ORECTRGEC! PR, PRBE ot St T (WU T egi on of
LD acuu o0 L0k e PRI LIl 3L
gz(ra?r?{jg?% h%a%emair}?e%ée{%t{llggna{‘)gag?ggeﬁpééhg‘\?leeﬂgﬁéen%r&%gesalngrent 20
condi ti on-vardiRs,e ReHd | Q! ¢ YmmRERaE DEnSEE NS, and the above-

described structure is used. The cartridge 1 of

Figure 12 becomes usable by removing the sealing

member S. Since the region A does not retain the ink,

10 the ink does not leak out even if the vibration or
pressure change is imparted upon the removal of the
sealing member.

In the ink container of this invention, the
ink is not retained in the region of the wvacuum

15 producing member that is close to the air vent or air
communication part, irrespective of whether the ink
cartridge is being used or not used. By doing so, the
leakage of the ink from the ink cartridge through the
air vent can be prevented even when the ambient

20 condition varies. Particularly, when the sealing
member closes the air vent, the sealing member can be
preventéd from peeling off. During the use, the
region is effective to permit air supply corresponding
to the consumption of the ink, so that the change of

25 the vacuum in the ink cartridge can be suppressed. If
the region of the vacuum producing material adjacent

to the air vent has never been wetted by the ink at



menber cl oses the air vent, the sealing nenber can be prevented from
peeling off. During the use, the region is effective to permt air supply
corresponding to the consunption of the ink, so that the change of{ 2BE{ g3
vacuumin the ink cartridge can be suppressed. If the region of the vacuum
produci ng materi al adjacent to the air vent has never been wetted by the
ink at 1 5 DEC 2003 -33 all, it is preferable to decelerate the ink seeping
speed. However, the region thereof nay bé3wetted by the ink beforehand,
and thereafter, the ink may be renoved fromthis region. 5 In the

enbodi ment of this invention, the ink supply opening or the conpressed
part of the vacuum producing material (conpressible) by the ink supply
pipe i s presdhtt-atlta I RFOPPERREEt BOt AECRARERtROMNEWEINk Se@estiingut i ng t he

fine comunicatiop part, by 10 which the effective ink supply path can be
stably provﬁﬁﬁf4z1fﬁﬁ?%%%ﬁun?%?oﬁ%ﬁ?ﬂﬁ HBEERPAl MR DRe weddeshdy

accommodati on,chanher,. This can be further _stabilized by placing the ink
o G R

suppl y openi ng ab oMPAnFRETRBATRAr t ThEl AfHky&a¥ Dehe bott om

surface 15 | rtyridge. Because of this arrangenent, the ink
nmovi ng direg%w%ﬂgﬁgn (%95% %€g§ﬁ$%??y made constant, and therefore, the

I nk I ly- nd chanmber., th i's, the ink
cont i ner” chanber . 20 A tart (bt AE pETRBTE ERPRRE ony nf ek nor |

cont ai ner chanber. 20 use-up o e

chanber, the Rigp18XichetthdSod GNP VEhPEe B Q! BYREY0f the vacuum

producing material (compressible) by the ink supply
pipe is present at a side opposed to the partition
wall constituting the fine communication part, by

10 which the effective ink supply path can be stably
provided in the vacuum producing material in the
second accommodation chamber. This can be further
stabilized by placing the ink supply opening above the
fine communication part relative to the bottom surface

15 of the ink cartridge.

Because of-this arrangement, the ink moving
direction can be substantially made constant, and
therefore, the ink can be completely consumed from the
second chamber, that is, the ink container chamber.

20 After the use-up of the ink in the ink container
chamber, the air exist so as to move the ink toward
the opening from the partition wall in the direction
for canceling the vacuum in the ink container chamber,
as a result, the ink in the vacuum producing material

25 can be consumed further, thus minimizing the non-
usable remaining amount of the ink.

There are provided a region of the vacuum



the opening fromthe partition wall in the direction for canceling the
vacuumin the ink container chanber, as a result, the ink in the vacuum
produci ng material 25 can be consunmed further, thus mnimzing the1rkofEC 2003
usabl e remai ni ng anount of the ink. There are provided a region of the
vacuum 1 5 DEC 2003 -34 producing material not conpressed by the supply
pi pe and the region thereof conpressed by the supply pipe in this order
in a direction fromthe partition wall ‘E%ﬁstituting the fine comrunication
part to the side 5 face thereto, and therefore, the non-conpressed region
provi ded one-way ink path, and the ink retaining capacity of the

d ' an furth d th I ni t,of t i nk. Th
Tk ot pri nEE A B VIARAE A Y4 15°PBEGr aF o KAl SLBRATy PhbEns kR

whi ch : : ; : ' ' Ki
ich carri e%no%ﬁtﬁﬁ%#ueﬁ%?}%ggﬁgé%l Q&;?H&&Qg B%g%g% %ﬁgpgg'f‘?ﬁipgge 1

automatical ly nse to nounti

thereto. By 4o thi30oddir St € &f rL02ioAkeBn! RV BEUNREAAGH Y Mt er i al

can be correcte ore t star e printing operation. Therefore,

the cartridge,RarhQIfEBNE e itdns e USEAEAT FhtBBnShak @b thiae sRienting

I rrespective of the state Iin whic cartridge has been placed. In Figure

12, the iqk %(Hlteaiﬁ?éréltdmue{ﬁ§dtﬁé’reggrébethaknbﬁtcgﬁ@@eﬁgeﬁmﬁé?%@non a
scanni ng typé carriage CR has been deprived the sealing tape. The
contai ner nDWHAL qY tdife-Gedy | R pfRrhecghdesnehiaudtetaining
capacity of the compressed region can further reduce
the remaining amount of the ink.
The ink jet printer is provided with a
10 recording head recovery means HR which carries out ink
ejection or ink sucking by sucking means automatically
or manually in response to mounting of the cartridge 1
thereto. By doing so, the state of the ink in the
vacuum producing material can be corrected before the
157 start of the printing operation. Therefore, the
cartridge performance can be used form the start of
the printing irrespective of the state in which
cartridge has been placed.
In Figure 12, the ink container 1 mounted to
20 the ink jet head HD mounted on a scanning type
carriage CR has been deprived the sealing tape. The
container mounted on the carriage CR receives through
the opening 2 the ink supply pipe, by which the vacuum
producing material 3 is compressed in the compressible
25 region 3b. In this embodiment, the vacuum producing
member 3 is deformed toward the fine communication

part 8. At this time, the mounting of the container



the opening 2 the ink supply pipe, by which the vacuum producing nmateri al
3 is conpressed in the conpressible 25 region 3b. In this enbodinent, the
vacuum producing nenber 3 is deforned toward the fine comrunication é
8. At this tine, the mounting of the container 15 DEC 2003 -35- is dbé@gt 03
by detecting nmeans (not shown) in the form of nechanical or electrical
detecti ng neans, which produces nounting signal IT into the printer
control means CC. In response thereto, i4w.recovery neans HR 5 i s actuated
before the start of the recording operation to discharge the ink in the
i nk container, thus inproving the state of the ink in the ink container.
In Figure 13, (A), there is showmn. an ink jet 10 cartridge which is a
modi fi cation b6 thatcakdFibguidetdtiny W t (ot NShEOn UL HaeReOkothe | Nk
accommodating chanber is nodified, and the top part thereof is
correspondi ngP§ meBdhinddailnteor s lsmeoe 22 ddtedthgemesHsf agRi2A provi des a
curved surface which rises away 15 fromthe fine comunication part 8. This
structure is PEpfucesvaountsmgplsignalo IThe ntae wthe ps ot AgcBAteptal 3
fine droplets of ink remaining on the wall of the inside surface 20 by the
surface tensi BR2BFf ERe i AR, respdrsss dherghcovithe aracope2t hoanthER
operator, _.thus 20 preventing deformation of the ink container upon
mani pul at Pon #feRE€ F?tﬁﬂgﬁﬁgofg,ﬂﬂg sdiaaits aihditteerrealrdisati on in  which
the partition wall 51 is inclined so that the

operation to discharge the ink in the ink container,

thus improving the state of the ink in the ink

container.
In Figure 13, (A), there is shown an ink jet
10 cartridge which is a modification of that of Figure 12
in which the inside surface of the ink accommodating
chamber is modified, and the top part thereof is
correspondingly modified into a space 22. The inside
surface 20 provides a curved surface which rises away
15 from the fine communication part 8. This structure is
effective to supply into the vacuum producing material
3 fine droplets of ink remaining on the wall gof the
inside surface 20 by the surface tension of the ink,
and also to provide a grip 21 for the operator, thus
20 preventing deformation of the ink container upon
manipulation thereof.

Figure 13, (B) shows another modification in
which the partition wall 51 is inclined so that the
capacity is larger in the ink accommodating chamber or

25 ink container than in the vacuum producing material
container. Figure 13, (C) shows an embodiment which

has been produced by the manufacturing method



capacity is larger in the ink accommodati ng chanber or 25 ink container

than in the vacuum producing material container. Figure 13, (C shows an
enbodi ment which has been produced by the nmanufacturing nethod 1 5 DikQEC 2003
2003 -36 described hereinbefore. A covering nenber 11 constituting the

cl earance or gap 8 wwth the partition wall 5 is inserted and fixed between
side plates 101 and 100 of the cartridge nmain body. Designated by a 5
reference 5E is an end of the covering nemder 11. In the case of Figure

13, (C), the clearance SP is not constant if the bonding is not uniform
In-view of this, it is preferable that spacers 110 contacting to the end

5E of the part i . |1, .as shown in Figure 13, (D), at the opposite
ends. The spacg%g%%éi:%gm%ﬁﬁgfeéf‘}rﬁg\}rpfr'ovipdéfPW’c% memheri A nenber 11.
Proj ections 30.,R e . SP be provided on the covering nenber to
enhance the c8||§%??8%H%% Fﬁ? éggéﬁﬁ%)%rﬁfiQﬂPcﬁnﬂhﬁheF@elaathnienl4,

(A) and (B) shgwjansi ngl i i r ca | e of printing operation or ink
suppl y. Designa%stbsgal?§%§?%ﬁ£gﬁﬁﬁﬁgﬁgﬁﬁgﬁﬁﬂ?éﬁnﬁﬁq%oﬂ%%feﬁih@l It is

preferabl e thaangheobi Re ¢aaMUAILGALI rt .i.s,at | ower position.
| deal |y, bottom surface 20 of the cartri ggigg%ﬁﬂeﬂ T ted ey hdri zont al

plane 40.5Pragéfepbh¥e BEWEXEHNn bR4 RE e of two chamber structure as
in this enbodi ment, the inclina?ion IS %@%mééﬁﬁﬁ%§3rF% e?ahbe 0% 9 s 15

degrees. Wen the taseeskprogatedign Qcﬁqa@ﬂénkféﬁﬁﬁégghsgtiéEﬁot
constant if the bonding is not uniform.
In view of this, it is preferable that
spacers 110 contacting to the end SE of the partition

10 wall, as shown in Figure 13, (D), at the opposite
ends. The spacer 110 is preferably provided on the
covering member 11l1. Projections 30 in the space SP
may be provided on the covering member to enhance the
collection of the air into the ink container.

15 Figure 14, (A) and (B) show an inclination
range capable of printing operation or ink supply.
Designated by a reference numeral 40 is a horizontal
line. 1t is preferable that the fine communication
part is at a lower position. Ideally, bottom surface

20 of the cartridge is parallel with the horizontal plane
40. Practically, however, in the case of two chamber
structure as in this embodiment, the inclination is
permissible in the range 0 £ 6 £ 15 degrees. When it
is reciprocated on a scanning carriage, it is

25 preferably 0 < 6 g 5 degrees.

The vacuum producing material used in this

embodiment may be constituted by a plurality of wvacuum



25 preferably 0 s 9 -< 5 degrees. The vacuum produci ng material used in
this enbodi nent nay be constituted by a plurality of vacuum 1l 5 DEC 2003
-37 producing material nenbers- However, in that case, the resultarith DEC 2003
i nterface between the nenbers mght permt novenment of the air at the
interface, as the case may be. In view of this, single porous material 5
menber is preferable for the vacuum pro qplng mat eri al. The ink contai ner
(chanber) perforns it function if it has an ink capacity larger than that
of the vacuum produci ng material acconmodati ng chanber. 10 The descri ption
will be made as a ,partition plate 61 in the ink acconnDdating chanber .

When th K t tr, h d
Rt N &
def d wt h k h th

or i 11 ce. 1 om Phor PRR1EARY, deGeaTage, 4}%‘5‘? hakpdih 84t o the

through the ngéemy%n&o%méh@egff Uhe %qqal te SELSSY! EakNchBe cartridge

with the Ient pressure this e o iment, this problemis sol ved,

thus prevent poget Rgyi Bl . 'e%a%ewdfﬂ&ﬁl@ F@ ié‘gpé’fouguhbﬂgria§
transportation or even if the t enperature e pressure changes. In

addi tiong thpemper €&l btedacunie Fod i %c&m@g@w@ciﬁg (A) is a
per spective view of the
material.

The ink container (chamber) performs it
function if it has an ink capacity larger than that of
the vacuum producing material accommodating chamber.

10 The description will be made as a partition
plate 61 in the ink accommodating chamber. When the
ink container (cartridge) is handled by the operator,
or during the transportation thereof, the external
wall of the cartridge may be deformed with the

15 possible result that the ink is leaked through the
orifice from the ink jet recording head or that the
ink is leaked out through the air vent provided for
equalizing the pressure in the cartridge with the
ambient pressure.

20 In this embodiment, this problem is solved,
thus preventing the ink leakage during the handling or
during the transportation or even if the temperature
or the pressure changes. In addition, the use
efficiency is still high.

25 Figure 15, (A) is a perspective view of the
ink container of this embodiment, and Figure 15, (B),

is a sectional view thereof. Figure 16 illustrates



I nk container of this enbodiment, and Figure 15, (B), 1is a sectional view
thereof. Figure 16 illustrates 15 DEC 2003 -38- ink supply operation of

this enbodinment. Figure 17 illustrates deformation of the side wal |l WiEN?003
it receives |load. As shown in Figure 15, (A) and (B), the main 5 body of
the ink cartridge 1 conprises an opening 2 for comrunication with the ink
jet recording head and an air vent 10 fgy_permtting introduction of the
air, disposed above the opening 2, vacuum producing nmaterial 3 for
retaining the ink for the recording, a 10 vacuum produci ng materi al
container 4 for containing the vacuum producing material 3 and provided

with the opeAknguppaRdoblegadiionVH thls afkbady hétst contagwes 1fchanber) 6
for containing the ink in conmunication wth the vacuum produci ng nateri al
contai ner 4 ihnagghatssadelfeatmatiehelowite réidd. wdhe whkncont ai ner 6 and
t he vacuum produci ng materi al container 4 communicate wth each other
t hrough a cl eacanees8lbadned between an end of the rib 5 and the bottom
surface. A partition plate 61 connects the opposite side walls 20 | eaving
a- gap not |ess than wlsestloear dnc & i8wate tife, Ob)tamd FBYurehdbmaia) is a
sectional viewin the state in which the ink jet recording apparatus is
oper abl e5af t bedg pdi mhendmecaz tirdrdgrupplodmpridws | ak openim@ 2 nkofet
recording head is inserted into the 25 opening 2 of the ink cartridge main
body | to pr@@@muﬁéﬁﬁéépntH@t@aéﬁﬁhﬂﬁﬂbdu%¢n@P%@£@¢$ﬁlh%$dTﬁ@deﬁG
air vent 10 for permitting introduction of the air,
disposed above the opening 2, vacuum producing
material 3 for retaining the ink for the recording, a
10 vacuum producing material container 4 for containing
the vacuum producing material 3 and provided with the
opening 2 and the air wvent 10, and an ink container
{chamber) 6 for containing the ink in communication
with the wvacuum producing material container 4 through
15 a clearance below a rib 5. The ink container 6 and
the vacuum producing material container 4 communicate
with each other through a clearance 8, formed between
an end of the rib 5 and the bottom surface. A
partition plate 61 connects the opposite side walls
20 leaving a gap not less than the clearance 8 at the
bottom. Figure 16, (&) is a sectional view in the
state in which the ink jet recording apparatus is
operable after a joint member 7 for supplying the ink
to the ink jet recording head is inserted into the
25 opening 2 of the ink cartridge main body 1 to press-

contact the vacuum producing material 3. The end

opening of the joint member 7 may be provided with a



opening of the joint nenber 7 may be provided wwth a 1 5 DEC 2003 -39

filter to renove foreign matters in the ink cartridge. Wen the ink %St
recordi ng apparatus is operated, the ink is ejected through the ori JEC P03
the ink jet recording head, so that ink absorbing 5 force is produced in

the ink container. The ink 9 is supplied to the ink jet recordi ng head
fromthe ink container 6 through the cl grance 8 between an end of the

rib 5 and the bottomof the ink cartridge’11 to the vacuum produci ng
material container 4, and through 10 the vacuum producing material 3 to the
joint menber 7. By this, the pressure of the ink container 6 which is

closed excepg;{pkt ?ﬁe‘iileﬁ%b%”%% 1%?@%@@#‘%%%9&3 Eﬁﬁ“'c%r?t:iﬁrgssure

di fference between cont ai an he vacuum pr 6 u0|nggnateria

15 container 4. With Lagncquld nugg {€0LdL o 0eT 3hbODarnLNg opr esSur &

di fference continues to I ncrease, however sinc vacuum produci ng

material consgbpgted,i $heOBBk 4% Idfafida (I AUGIH PRBLE  ¥ERE 4@ As shown
in Figure 16, (b), the air engérégﬁie I nk contalner86 26 t hrough t he

vacuum pr odugh8gi ARt §kitalredcdtd idiee sd e ANCRa 8. i BY LBkSrhiRg Pressure
di fference between the ink container 6 and the vacuum producing materi al

contai ner; 4 fsrcempgegroButiedg ithechdkidletcsPeialeRy OREr @hikoy, ikhis is
repeated,” so that a constant 25 certain |level of vacuumis naintained in
the ink carsupdyeedAtb thet Hak niet nrddwrdikg clovsdi feom6thaninke used up,
except for the ink deposited on the
container & through the clearance 8 between an end of
the rib 5 and the bottom of the ink cartridge 11 to
the vacuum producing material container 4, and through
10 the vacuum producing material 3 to the joint member 7.
By this, the pressure of the ink container 6 which is
closed except for the clearance 8, reduces with the
result of pressure difference between the ink
container 6 and the vacuum producing material
15 container 4. With the continued recording operation,
the pressure difference continues to increase, however
since the vacuum producing material container 4 is
open to the air through the air vent 10. As shown in
Figure 16, (b), the air enters the ink container 6
20 through the vacuum producing material 3 and the
clearance 8. By this, the pressure difference between
the ink container 6 and the vacuum producing material
container 4 is removed. During the ink jet recording
operation, this is repeated, so that a constant
25 certain level of vacuum is maintained in the ink

cartridge. All of the ink in the ink container 6 can

be used up, except for the ink deposited on the



150EC2003 internal wall surface of the ink container 6, and

therefore, the ink use efficiency is high (Figure 16, (C) Wen the
recording operation is not carried 5 out, the capillary force of the5dEt( 2003
vacuum producing material 3 itself (or the neniscus force at the interface
between the ink and the vacuum producing material) appears to prevent the
| eakage of the ink fromthe ink jet recording head. 10 Figure 18 shows a
further enmbodinment in which the ink contailer 6 is provided with a
plurality of partition walls 61, in consideration of the volume ratio

bet ween the vacuum producing material container 4 and the ink container 6
and the selection of the 15 material of the vacuum producing material 3 in
accor dance mﬁthngﬁﬁn?hkwﬁéﬂ pE&dndien® thede used abrdtriddwe 4 Nkyaont ai ner

The descriptiop., will be made as to the reinforcenment of the side wall. 20
In the ink car??? OFer FEeddakr Asee efifdici enmy ik ruagh riRigaudes xiir abl e
agai nst externﬁékﬁorce and the anbi ent condition change during the
transportation, 11e maintaining high use efficiency. In this enbodi nent,

t he amount of 25 deforq?%ionﬁ are equivalent in the vacuum produci ng
menber container 4 and VHei hR®cOREAFAPI6 ORGER o iex rernalarfmareees ar e

applied tost heousﬂ,detﬂgléépfffar%zgo%ge[)o% %h%oggc;xi}n producing
material 3 itself (or the meniscus force at the
interface between the ink and the vacuum producing
material) appears to prevent the leakage of the ink
from the ink jet recording head.

10 Figure 18 shows a further embodiment in which
the ink container 6 is provided with a pPlurality of
partition walls 61, in consideration of the volume
ratio between the vacuum pProducing material container
4 and the ink container 6 and the selection of the

15 material of the vacuum Producing material 3 in
accordance with the ink jet recording head used with
the ink container.

The description will be made as to the
reinforcement of the side wall.

20 In the ink cartridge, it is desirable that
the ink cartridge is durable against external force
and the ambient condition change during the
transportation, while maintaining high use efficiency.

In this embodiment, the amount of

25 deformations are equivalent in the vacuum pfoducing

member container 4 and the ink container 6 when the

external forces are applied to the side walls l12a, 12b



and 12c. For exanple, the cartridge is usually nade by nolding a plastic
material. As shown in Figure 15, (B) and 17, the thickness of the sigg

wal | 12a of the vacuum producing material container 4 is |arger t hah EE@®3
t hi ckness of the side walls 12b and 12c of the ink container portion 6,

and a partition wall (rib) 61 is disposed to extend between the opposite
side walls, leaving the clearance at the hottom at a position to divide
the space into two equal space in the i nk 440 contai ner 6. In-addition, the
deformation 6t6 of the wall responsive to the equival ent | oads per unit
area is made small, and the deformations of the side walls 12b and 12c at

the opposite efjgdp of thchgi_be@‘,}ﬁ?%e tggu%&%&gh%Byi&nﬁ{(%n t;]?[néicr%r%unt of

deformation 6t4 is of the vacuu proéducrn ui val ent

thereto, the |tﬁﬁ%ﬁﬂﬁ1ﬂ—§gt;bepiggtQEemBQQEES&i_deﬁ%V toik%g)iog aﬁﬁl;geﬁm%{i%can be

prevented . In the ink cartridge shown in guré * 17,

t he naterial(ﬂhﬁtyhd%ﬁj,i§hg0tﬁp$y§éggyb@n%hgggb?ei%g##qu%yt%iﬂgkgensions

are as follows: 48 mMmmin length, 35 mmin hel ess. In

this case, it vatuliyigleshidifg !hereyaauUBpRradielnd T ofdAle COUA NET 4
eng

and the ink container 6 substantially at the center of t 25 of 48
mn The siSde wald tiRaciafedheoy acnwins paadusing 198t %Hda'lfcﬁ@@i fhipas a
the | [

t hi ckness of 1.5 nm and the side walls 12b and 12c of nk contai ner 6
have 1 5 DEC 2@ ai4m gditimess, oknd Anpaetdtibe kWia 16% A )t gy ik
disposed to extend between the opposite side walls,
leaving the clearance at the bottom, at a position to
divide the space into two equal space in the ink
10 container 6. In addition, the deformation &t6 of the
wall responsive to the equivalent loads per unit area
is made small, and the deformations of the side walls
12b and 12c at the opposite ends of the rib 61, are
equivalent. By making the amount of deformation &t4
15 of the vacuum producing material container 4
equivalent thereto, the leakage of the ink due to the
deformation of the wall can be prevented.
In the ink cartridge shown in Figure 15, (B)
and Figure 17, the material of the wall is
20 polypropylene (PP), and the outer dimensions are as
follows: 48 mm in length, 35 mm in height, 11 mm in
thickness. 1In this case, it is divided into the
vacuum producing material container 4 and the ink
container 6 substantially at the center of the length
25 of 48 mm. The side wall 12a of the vacuum producing
material container 4 has a thickness of 1.5 mm, and

the side walls 12b and 12¢c of the ink container 6 have



container 6 is disposed approx. 10 mmaway fromthe wall surface. By doing
so, nmore than twice margin can be provided against the handling |oad
(approx. 2 kg). 5 Sinultaneously, the sufficient strength can be pfgﬂgggﬁ3
agai nst the pressure change during the transportation and the tenperature
range. In this enbodinment, only one rib 61 is provided in the ink

contai ner 6 because of the size of 10 the_ink container. However, the
nunber thereof is not limted, and to rib&261. may be provided as shown in
Figure 18 in accordance with the size of the ink cartridge. Furthernore,

t he nunber, position and the wall thickness of the rib can be properly

det er m ned 1% Q isiAééﬂiiP fhe argu.1 FiLgure.?20 ihO\gtvs.t relation of the ink
t he Ad 1 h& e r SRE pdF Pabil o Twith £R

| eakage during andl ihg a wal |

. _ - - i 4 I, thick
el AT O O o BB ) oB0NB) B 19 M k! pcnesses

of various wa | nvesti gate e purpose o

thickness of thg )i ik, oAl negy, 63, Acr ease gl ot hi.gkness af rany wall results
I%g P nk age. - HOWever,

Il
in increase of the resistance agal nst the I'ea ffom t he

st andpoi nt of i 2 Jvatiisd | Lk Ak 2&@thaﬁgnsf&bghere%;sﬁ%xt.h "‘Qéi-ut he

smaller wall thickness is preferable to 1ncréase the interna me. On

the basissof Bhewdaahediy N the FuHE €iedtS5sPrEnGt20@3n-43 a wal |

t hi ckness of 1.5 nmwas used for the side wall of "the vacuum produci ng

menber cont ai pelovideintddifist the pressure change during the
transportation and the temperature range.

In this embodiment, only one rib 61 is
provided in the ink container & because of the size of

10 the ink container. However, the number thereof is not
limited, and to ribs 61 may be provided as shown in
Figure 18 in accordance with the size of the ink
cartridge. Furthermore, the number, position and the
wall thickness of the rib can be properly determined

15 by skilled in the art.

Figure 20 shows a relation of the ink leakage
during the handling and the transportation with the
wall thickness of the vacuum producing material
container 4 and wall thicknesses of various wéils,

20 investigated for the purpose of determining the wall
thickness of the ink container 6.

Increase of thickness of any wall results in
increase of the resistance against the ink leakage.
However, from the standpoint of size reduction and

25 high use efficiency of the ink, the smaller wall
thickness is preferable to increase the internal

volume. On the basis of the data show in the Figure,



side wall thickness of 1.0 mmwas used for the ink container 6. 5 On the
basis of the size of the ink cartridge, the above-described dinensiﬁg EB¥
be determ ned on the basis of the data of this Figure. It is prefer P&L 2003
that the wall thickness of the vacuum producing material container 4 is

1.3 - 3 times the 10 wall thickness of the ink container 6. Wile the

i nvention has been described with reference to the structures discl osed
herein, it is not confined to the details*3et forth and this application
is intended to cover such nodifications or 15 changes as may come within

t he purposes of the inprovenents or the scope of the follow ng clains. 20

25 1 5DEC2003 a #411CkAkMenel cqnt.ai ner for containing liquid for
recordi ng, conprising: a P?rgtéghgﬁggr 5F”%é€%ﬁ£ngﬁfiﬁ engdgei valpressure

produci ng mat esf athet B8chihShreRARAERS ' rovided with an air vent for
communi cating with anbi ent albrr an \?\Lngt %%"%%szﬁp%?@t?)’a??rfér 248pkHeng

printing |iquisiderwarecendiRBesandsa1S@c chanber . which js substantially
cl osed except for a conmunication part%fggpé%%ﬁnﬁﬁ%%rgﬂﬁ tREningaid first
chanmber and whiadtgpioytrdes a printing liquid reservoir for said first
chanber,

On the basis of the size of the ink
cartridge, the above-described dimension may be
determined on the basis of the data of this Figure.

It is preferable that the wall thickness of the vacuum
producing material container 4 is 1.3 - 3 times the
10 wall thickness of the ink container 6.

While the invention has been described with
reference to the structures disclosed herein, it is
not confined to the details set forth and this
application is intended to cover such modifications or

15 changes as may come within the purposes of the

improvements or the scope of the following claims.

20

25



wherein a zone substantially free of the negative pressure producing
material is provided within said first chanber between said conmunication
part and a negative pressure producing region of said negative pred$uif 2003
producing material. 2. A container according to claim1l1, wherein a zone
substantially free of printing liquid is provided within said first

chanber adjacent said air vent. 3. contai ner according to claimZ or 2,
wherein said second chanber is prbquéd with inside thereof a reinforcing
menber for preventing inward deformation of walls constituting said second
chanber. 15 DEC 2003 - 45 4. A container according to claiml, 2 or 3,
wherein, a mqti%ggégning said first chanber wall is 1.3 - 3 times thicker
than a wall constrtuting said second chanmber. 5. A container according to
claimIF wherein said container contains printing liquid. 6. A container
connectable to an ink jet -recording head for an ink jet recording
apparatus, conprisiAgconthiingl chamb ont ai ni negative pressure
produci ng material and having&én out?%?g%fﬁﬁﬁbe ’ u$@r rAcerdiswes part
of the contai r@mupnisimgonectable to the ink jet head to supply printing
liquid fromthe container to the ink jet head and an air vent for allow ng
anbient air into theflmat athe:aﬁdraagggﬂﬁ%m% ini cating with
the first chanber by neans of a conmunication por §i posed Rhf at the
| ower part of W‘?ﬁﬂﬂ%ﬂ@ﬂ% LD figy: @hamber being provided with

an air vent for communicating with ambient air and with

a supply port for Bupplying printing liquid for
recording; and

4 &econd chamber which is substantially c¢losed
except for a communication part for communicating with
sald first chamber and which provides a printing liquid

reservoir for said first chamber,

wherein a zone substantially free of the negative
Pressure producing material is provided within said first-:
Cchamber between said communication part and a negative

r L ]
pressure producing region of said negative pressure

producing material.

2., i
A containeyr according to claim 1, wherein a zone

subst i inti
bstantially free of printing liguid is provided within

said first chamber adjacent said air vent.

3. .
A container according to ¢laim 1 or 2, wherein said

sacond chamber is Provided with inside thereof a

rei i g i i
nforcing member for preventing inward deformation of

walls constituting said second chamber.



printing liquid reservoir for the first chanber, wherein a region free of
negati ve pressure producing material is provided between the comrunication
port and the negative pressure producing material in the first champ®E( 7003
A container according to claim®6, wherein said housing is a substantially
ri ght parallel opi pedal housing separated by a partition into the first and
second chanbers with the comuni cati on port being defined by the 1 5 DEC
2003 q6_ partition, the second chafffer being seal ed apart fromthe,

communi cation with the first chanber, the first chanber being filled with
negative press;re producing mate i 3. apart fromthe | egion adjacent the
comuni cation fert andordwsac Shaper, bel free Qf negative pressure
producing material. 8- A contai ﬁéek?haccor%i%%) #gg%\’ﬂy?ong &F the Whexssih ng

cl ai ms, whereif %"H@lnég&ﬁ-h\iagpsaiaurgrgfo%g ial .free zone or

regi on extendssﬁgrgﬁ‘ﬁgai along a wall extendi ngr%%th% t m delmeamn part
or port 9- Ac r tha@oadmad Ut eocasy: iene 19 68 4P, i cl ai s,
whercin Md second chanber is nountable to afr? [ %d] g%%%glcgg%& ead.
detachably 10. An ink jet recording assenbly conprising an ink container

in accordance gith an qpig..of the preceding clainms and an ink jet head
attachabl e to and det achab e'eF r dFCOoReisgnt®e nelaikl. 1) iwied&in rggg_r i ng
ad a

appar at us, comﬁggmracggggkggepgg{léﬂggliguiigI.< jet recording he nd

6. A containar connectable to an ink jet recording haad
for an ink jet recording abparatus, comprising:

a4 first chamber containing negative pressurc
Producing material angd having an outlet arranged, in use,
ar a lower part of the container and connectable to the
ink jet head to Supply printing liquid from the container

£ .
© the ink jet head and an alr vent for allowing ambient
air into the Container; and

a
gecond chamber communicating with <the first

chamber by means of a communication port disposed in use
at the lower part of the container angd providing a
pPrinting liquid reservoir for the first chamber, wherein
& region free of negative pressure producing material is
provided between the communication port and the negative
pressura broducing materjal in the first chamber.

7.

A container according to claim 6, wherein said

housi . .
Slng is a substantially right Parallelopipedal housing

Separated by a partition into the first and second

c | 4
hambers with tha communication port being defined by the



an ink container in accordance with any one of clainms I to 10, the
carriage having a nounting portion for nounting said ink container tq'5
enabl e supply of printing liquid to the ink jot head. 15 DEC 2003

- 45 -

partitiocn, the ceconc chamber keing sezled epart from ths
compunicaticrn with the fixrst chamber, t+he first chanber

. L g oy
being Zilled with negative pressuré producing materizl

"y

. : . .
sart from the region adjacent the communication port znd
+he second chamber being free of pegative pressure

preducing material.

8. A container 2ccording to &ny one of the preceding
. . .

claims, wherein the negative pressure prodvucing material

free 2zone or Tegion extends p2rt way along a wall

extending from the communication part or poxt.

3. 2 container according to =zny one of the preceding
clzims, whercin zz2id second chamber ig Jdetachably

mountable to an ink jet recording head.

10. Rn ink jet recording assembly comprising 2R ink
contziner in accordznce with any one of the preceding

claims and zn ink jet head attacheable 1o and dotachable

from the contziner.

11.  An ink Jjet recorcing apparatus, coemprising:

2 czyriasge cerrving &n ink Jet recoxding head and

zn ink containe

™

in accordance with any onc of claims 1
to 10, the carriage having a mounting portion for
mounting said ink contaziner to enable supply of printing

l1iguid to the ink jot head.



