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thereof, an ink jet head and print using t cartrldge -and i s usable
wi th a copyi ng nmachi ne, facsimle qachine or anot'her recordlng

appar at us, connunicatlon apparatus, oOffice equi pnent conbined 10
machi ne or printer. ¢ Heretofore, an ink cartridge for an ink

j et recording apparatus is integrally formed with an ink j et head,
and when the ink iggt B@frcéhhﬁ'k@géﬁ' S INKCOET HEAD ANDe ARTINMTER] end and the
contai ner are di sposed of. 5 The quantity of the ink remaining in the
cartridge is deci ded by the i nk retaining capacity of a sponge

(vacuum produci ng material) occupying the entirety of the space in the
cartridge, apdeLD OF THEaINVENTION AN RELATEDRARTE Lai d- Open Pat ent

Application No. 20 63242/1988 discloses such an ink container. The ink
contai ner contains a Thenedesensr ilgvendi@r (relates qu%ﬂy%ﬂk\M%W|an i nk

jet recording head having a plurallty of ink ejection orifice In such
an ink S conrhridge cansAdBingo Lid¥dfhdddt e MaTH “‘lﬁ?"rﬁ"‘%é“e%%orous

mat eri al such as foaned pol urethane mat eri al t he pr.oduction of the
vacuum and t kBerRREs e@Bntiidn Jot BeRde ARG RS e T Hes’irﬂgfte%kage fromthe

| nk Contalneéértridge, 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, tﬁe 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 polyurethaﬁe material,
the production of the wvacuum and the ink retention

(prevention of the ink leakage from the ink container)



are acconplished by the capillary force of the foaned mat eri al
However, the foanmed material is required to be filled in the ent
of the ink container, and therefore, the quantity of the ink therein is
limted, 5 and the quantity of the non-usable ink is relatively
| arge. This neans that the ink use efficiency is |ow It is diff

to detect the

remai ni ng amount of the -24nk therein. In addition,

the ink consunption period, the negative pressure gradually chan
and 10 therefore, it is difficult to naintain a substantially C

vacuum
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to expansion of the air in the primary ink contain
Jfis difficult to detect the remaining amount of the

ink therein. In addition, during the ink consumption
period, the negative pressure gradually_changes, and
therefore, it is difficult to maintain a substantially
constant wvacuum.

Japanese Laid-Open Patent Application No.
522/1990 discloses that the ink cartridge contains
substaniially only the ink. More particularly, it
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 poroﬁs material between the ink
jet recording head therebelow. It is stated that the
ink use efficiency is improved because only the ink is
disposed in the ink passage without the porous
material contained in the ink container. In addition,
a secondary ink container capable of containing the
ink is provided at a side of the porous material,
which is effective to receive the ink flowéd from the
primary -ink container due to expansion of the air in

the primary ink container upon temperature rise
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- 3- (pressure decrease), so as to nmaintain a substantially

constant negative pressure of the recordi ng head during the recording
operati on. In this structure, when the recording 5 operation
is not carried out, the porous material is filled wwth a very | arge
anount of the ink fromthe primary ink container containing a |large
anount of the I nk above the porous ngterial, and therefore, the

porous material itself can hardly produce the negative 10 pressure. For
this reason, the ink | eaks out of the orifice of the ink jet recording
head by small inpact, and therefore, it is not practical. If this

cont ai ner (pesmerk adecreasdhngeabae tokmeantridge svbssantiatdy

to an ink jet recording head, the ink can | eaks out of 15 the porous
material, and @¢Eﬁ%§%ﬁEﬁe$§t¥§esPFPFSH§? of thﬁraéFpééﬂng head In

an ink cartrid e, the ink is seallng . contained in a bladder, and the
negative pressiteing the TRERTBIRAdd PeF§tﬁﬁPntained const ant using a spring
20 structure, but this exgegflve i fficult

nﬁssfprﬁguce with the cﬁﬁr%%% FBFFﬁﬁee Uheﬁhége rec?ﬁﬂﬁﬁ@ structure In
the T1el i %fériklé i%%%pééggigg span- %ﬁ@tﬁgthépﬁ %ing%een

i nexpensiv aving propér "per SFfance Tas Thot

acconpl i shed, &gswiwgabeseydfakgsdamunt of the mﬂﬂ%zﬁ&vmhors have

i nvestigated from
primary ink container containing a large amount of the

ink above the porous material, and therefore, the
porous material itself can hardly pro@uce the negative

10 pressure. For this reason, the ink 1e§kS‘out of the
orifice 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 & 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-contact type printing) inexpensive ink
cartridge having proper performance has not been

25 accomplished, and has long been desired.f

The inventors have investigated from the

standpoint of capability of properly supplying the ink



standpoi nt of capability of properly supplying the ink

-4- corresponding to the ejection of the ink fromthe recordi ng
head during the printing operation and al so 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 been
found that the fundanental structure comprises a first container
cont ai ni ng a vacuum produci ng nateri al and provided with an air vent
and a second cont ai ner for containing substantially only the ink to be

10 supplied to the first container, the secaond container

b
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20 recording tip I's exposéd to thé ambi ence, as contrasted to the ink

j et record§ ngopaRatdbns isThet carrdapaeRte Lasd-LOpasdiatentr Apdication is

directed only. to tthe overflow of the ink through the recording tip.

It conprises aeensfenndaithatenterl Sundanesital? sthidgiiirt amgdiisas ateri al ,

and a second absorbing mat eri al which absorbs less ink than the first
first container containing a vacuum producing material

ng

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 sec@nd contéiner
being substantially hermetically closed with the
exception of the communication with the first
confainer.

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 operatign. The
recording tip has ink absbrbing 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, énd a second aﬁéorbing

material which absorbs less ink than the first

ahsorbing material although it absorbing a small



absorbing material although it absorbing a snall

-5- anmount of the ink, the second absorbing material being

di sposed above the first absorbing material at a position closer to
the air vent, a central chanber fromwhich the recording tipis
projected downwardly, 5 and hernetically closed in accomodati ng chanber
to supply the ink to opposite sides-gft the chanber. Wth this
structure, when the air in the closed ink cont ai ner expands due to the
anbi ent tenperature rise with the result of the ink in the ink

container into 10 the first absorbing material, the ink incapable of
bei ng ret ai nedabgquaheofi the abkor bhegsaepadi absoirbing majiesdabededing he
second absorbing nmaterial, so that the overflow ng droplets of ink
fromthe witi@§SPPpedapbove the Fiesénpbgorping SFt@rddlodds 3provisi on of
a 15 constant width groove which is effective, when on the two

dt of
cl osed ink conP@FhEFORORLGFRE 5Al §ngi pir; yent. acemtral,chambetied air to
escape through_t he Idfromt pbot t om
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cont ai ner. Whe hi's™structur used ftor an i1n recordl ng head,

L Qe | nk 'eakagﬁubsu?usﬁ?t 88k to qBbbsy 2Rl HaRsPeRN 13N dailibr 25 Wigh been
pect ed ecause of the fundairental difference between the 25
contact recordiAgsagtirhbheuran- #Aehathe’ @49 dnNdhe Blidsed 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 ;écapable 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 prévented. 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
pernit the expanded air to escape thfough the air
vent. The groove is exténded from the bottom end to'
the top end on a side surface which is -different from
20 a 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 noh-contact reébrding. This

problem is not recognized in the field of the

recording pen. In addition, the constant width groove



problemis not recognized in the field of the recording pen. In
addition, the constant w dth groove

-6 - serves to pronote the discharge of the ink together with the
air, and therefore, the leak of the ink through the air vent has been
pr onot ed. Addi tionally, the ink consunptions of the two 5

i nk cont-ainers are not the same. |f onebof- the cont ai ners becones
enpty first, the ink jet recording operation becane no | onger possible
despite the fact that a |arge amount of the ink is renaining in the

ot her ink contalner

i ntroduced i nto rhe F?r%%oﬁﬁggng%ZSLSCL %ggeggggnt ﬁﬁgt 89F§ %irois

i ncapability a st .t of this

i nvention. &qtﬁr%hhmiﬁﬁ'din ER%Evéég%CNkﬁf 98aRbe Q% s a first
alternative opiesigifthdCair veRECASEt bbBNCRLLARLLA P OVi de an i nprovenent
to the fundanental structure having the first contai ner

cont ai ni ng the vacuum pa@fiucongligt echal iaRdcphevimg@dons ofhithe the air
vent for conmmunication with the anbi ence, 20 and a second contai ner for

substanti & | yinnlgonteineks are notbtheuppheed td e fdff sthecont ai ner, the
second contai ner being substantially hernetically closed with t he
exception of ¢PREZEMHESI RAFPBASWRERAtYhELLEESt the inkordtedi macorftiag

i nprovenent is intended to effective
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 into the first absorbing

material with the result of incapability af the ink

supply. This is against the aim of this invention.

SUMMARY OF THE INVENTION

15 It is a first alternative object of the
pre;ent invention to provide an improvement to the
fundamental structure having the first céntainer
containing the Qacuum producing materiai 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 pfeseht invention

to provide an exchangeable ink cartridge, an ink jet



25 use for the ink jet recording or printing. It is another
obj ect of the present invention to provide an exchangeabl e ink
cartridge, an ink jet -7-

head and a printer using the sane capable of effecting hi gh speed
recording, while the vacuum can be mai nt ai ned substantially constant
in a large part of the period fromthe start of the use to the end 5
t hereof of the ink cartridge. It is another object of the
present invention to provide an exchangeable ink cartridge in which

t he vacuumis produced in the ink cartridge when the recordi ng

operation is nakaaf Gaat adprifteR’ esand fhe Kamd Nkap kO Qer tdif Rt B
openi ng upon snall inpact. It is a further object of the
present imughtbgeeHOrpt@wﬁdaganwhﬂdauﬁneimhpnumlmﬂncﬁethe

remai ni ng non-usable ink is mnimzed. It is a yet further
obj ect of the pmésgatnedSsubstemtiad o qsmamamt ain exchargre A xt i ok
cartridge which is | ess expensive and from which the ink does not
| eak out durlnGh@r&ﬁ§é6ﬂt$FP@ht@ﬁ|a§ﬁﬂq of the use to the®Rdiing to an
aspect of the present I nvention, a region of the vacuum producing
material 29 Fﬁ&FegéjgéeﬁPet&n5 CITHTISER i on passage does not

i h k. By d | k f h th
ot T om the ke varcr 1% 3% AndERt A 8 cerd mrasent pavsAdE

condi tion ChanQ%’prcv1de 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 ig effective to
prevent removal of the sealing member. During the use -

of the ink cartridge, this region is effective to the



Particularly when a sealing nmenber is used to seal the 25 air vent, this

aspect of the invention is effective to prevent renoval of the sealing
menber. During the use of the ink cartridge, this region is effective
to the proper anmount of the air is introduced into the ink
cartridge, thus suppressing variation of the vacuumin the ink jet

cartridge. The region adjacent the air _g-introduction passage-is
conpletely free frombeing 5 wetted by the ink, the ink seeping speed is

reduced, and therefore, it is desirable. However, it is a possi bl e
alternative that the region is once wetted by the ink, and the ink is

t hereafter remoog®r amount of theAcrior dis\girtorahotdibriagpethe dfnk he

i nvention 10 based on the above-described fundanental structure, t he
vacuum or neg@3nkEigiasss imprampieRsing sfariation of cHprEaIEH ok capabl e
of being conpressed in the regi on adj acent an ink suppl o] enlng or an
ink supply  the gékuieh qasrﬁﬁldiﬂ%d The Feginn GPIRFI: 1f l%lﬁnc{)

tit |1 | | ti t he f t
Cortat it s PSR L bl Ol e SRS, .
can be assyre t od ond i nk
cont ai ner. %Fo%%%eedpl?%o%ge o ’ﬁe%f Jtrﬂgrg&fgﬂj %‘?‘%l za go%%%%&l nk Isuppl y

d h
opening is I:‘-&H?%h ov_.& t%eééﬁ}agfgw%gﬁé?gp pprtygelative to the

bott om surfac e |n cartri the supply
possible alternmative that the region is once wetted by

the ink, and the ink is thereafter removed.
According to another aspect of the invention

10 based on the above-described fundamenta;;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
betﬁeen the first container and the second container.
By doing so, a stabilized ink path can be assured in
the vacuum producing métefial from the second ink
container. For the purpose of the further

20 stabilization, the ink supply opening is disposed
above the small communication part relative to the
bottom surface of the ink cartridge. Here, the supply
pipe includes an insertion pipe peculiar to the ink
jet recording or printing, and a wvalve structure or

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

movement direction can be substantially stabilized, so



pi pe includes an insertion pipe peculiar to the ink jet recording or
printing, and a valve structure or 25 connecting nenber nounted on the
cartridge conpressing t he vacuum produci ng nenber. By doi ng so, the
I nk novenent direction can be substantially stabilized, so
-9- that all of the ink in the second container can be used up.
After it is used up, the air noves from the partition wall toward the
i nk supply opening, thus permtting consunption of the ink in the
vacuum 5 producing nmaterial, and therefore, the amount of the
non-usabl e renmai ning i nk can be m ni m zed. According to a
further aspect tbhatt hélpodsehie ink innvert iseoral reegitodi rafr tden e uum
produci ng materi al not conpressed by the supply pipe, and the region
10 conpressed Bgeghupsuppifires pd dise Us@drewp.i thehaior deves framngwe from
the partition wall formng the fine communi cation part to the opposite
wal |, by whi chP@géition wadli fewagspthepditk SUardheaPemi e S conpr essed
region, and in addL%iQn, t he renaLnin% non-usahl e ink 15 anmount can be
further reduce8SEPtERdRgncopsuppliog of the dik (ip ithe HAKHHBr essed
regi on. . Th resent invention 'ncluggf a structure
cont ai ni ng %nepgf’dlr%grlggoﬁ‘at R& 1300y 8% L&pedls amount of ‘the The
ink jet cartridgs gkablieS Jomagpl! i suq#J . handl ed by an operator,
and therefore, 1t is poss?‘bhg]tlﬁlzﬁ sero%neg 10:%’1(3@2;'%&_61'0]0' ied thereto
with the 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 formedp;n: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 ﬁhe 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. 1In
view of this, it is preferable that an additional
partition wall providing a larger clearance than the
25 fine communication part in the ink contain;r for
containing substantially only the ink. When the

cartridge is made of resin material, it is preferable



result of deformation of the ink container wall. In view of this, it
Is preferable that an additional partition wall providing a |arger
cl earance than the 25 fine comrunication part in the ink container for
contai ning substantially only the ink. Wen the cartridge is made of
resin material, it is preferable

- 10- that the thickness of the walilgcontaining substantially
only of the ink is 0.8 nm(Ti, Gin Figure 29) or nore and that the
wal | thickness of the cont ai ner containing the vacuum produci ng
material 5 such as sponge is 1.3 mm (Ts, J in Figure 20) fromthe

st andpoi nt of thas phevéhicsnest cife tihef maddt igantaiyning the ink jet

printer of this invention, the ink is  forced discharged by sucking the
i nk by the suRPf§antialdyaf8lin@ioyhe da i thed imk bYiej@cttng neans 10
automatical ly_or nan%ally uggn-nnuntin of 't he cartriq%e on the ink
jet printer. FRE¥IEs<gPePE Fore and e (et 5t ERECkReS LT H% n the

vacuum generatin ri.al. ca bevad'usted before the star% of the
e

brinting oper SPPERLAGRA SOREAATSPY ke "IN o oqett B9 cPREst 62 be
per for ed i t haut, Laf Lueace 9L 4he ik (vs, YSRGS LOTH NEh oo
g 0 In

I'n the nmanufacturing thi's cartridge according to this
I nvention, th%tﬁlhiaéoint o0 PN GVt iRA o £ 3hdCaPESMELLRE VBN a

partition 20 wall and a covering nenber by fixing the covering

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 mountingwa‘the
cartridge on the ink jet printer. This is preferable
because the state of the ink in the wvacuum 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 ©f this ink
cartridge according to this invention, the fine
communication part can be 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 of 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



menber accommodati ng the vacuum producing material in a container, to
the main body of the ink cartridge. Thus, the vacuum produci ng
material can be stabilized adj acent the fine comunication part, and
therefore, 25 the nmass-production is easy. The hei ght of the
fine comunication part provi ded by the partition wall is |larger than
an aver age. pore size of thg-vacuum producing materi al
(preferably the average pore size in the region adj acent the fine
comuni cation part) (practically not |l ess than 0.1 mm), and it is
preferably not |ess than 5mm If it is less than 3 mm the further
stabilizati on exrrbgeecppeet edzeTlod wdleuvaquam @roducing matexdid@tm pr oduci ng
materi al container and the ink container is not less than 1:1 and not
nore than 1:3, (prefgrabiiycihey aveggpge pore sizphdde TR] RIS obj ect s,
features' and ) advantgges of the present |nvent|on wi | | becone nor e

apparent upon &#938F&R%elt Sl’rn@f WGy PArt) dRFATHIO Yo Ythe

\F/)\nr teLe{ Lgd igbogl mag%zkﬁ% Rg m gﬁldese%nt | nver%f%égake%rl n. . co unct i on

DRAW NGS IfF':l.Qu i% :5. sss %t?a(\hh g f[%%r ?L’Yalér{e);en

perspectlveSV|emﬂm¥ an i Ak &Sntalner- aecor i rst enmbodi ment
of the present dav8RtiizQ%4i0on can be expected. The volume ratio 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 embodiments 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 pipe.
25 Figure 4 illustrates a compariso& example.
Figure 5 illustrates ink supply part used in

this invention.



Figure 2 is a sectional view of the ink contai ner of Figure 1.

Figure 3 shows exanpl es of connection between the cartridge and the
supply pipe. 25 Figure 4 illustrates a conpari son exanpl e.
Figure 5 illustrates ink supply part used in this invention.

-12- Figure 6 illustrates a positional rel ationship
between an ink supply portion and the ~i12-fine comrunication part.
Figure 7 illustrates the structure of the 5 fine comunication part.
Figure 8 illustrates configuration of the partition wall at a side of
t he fine comunication part. Figure 9 illustrates state
of the absorbing 10 rt@rbdenl6 atllanserates|jaceasithenpartiti on wal l
Figure 10 illustrates the state of inside of t he absorbing materi al

agai nst anbi efglatbinfighigh betweemhaggelnk supply portippggpg ¥Be€j| | ustrates

a manufacturing nmethod 15 according to an enbodi nent of the present
i nvention, £ineRPMMYnigIthy B Fnk jet head. ' Figure 12
illustrates an ink jet

Figure 13 illustrates Fﬁ%‘l}%t gid iﬁ%ﬁ?ﬁ%ﬁ%‘% 4635 g%g&&ggg 8%6‘9{12 therew th.
g 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 partitiqh 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.

Figqure 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



20 the present invention. Figure 14 is a sectional view

Il lustrating perm ssible inclination in use, of the ink cartridge.
Figure 15 shows configuration in an enbodi mrent of the present

i nvention. 25 Figure 16 illustrates the change in the

printing operation. Figure 17 illustrates pressure to the

- 13- external wall of the cartridggjaccording to an enbodi nment
of the present invention. Figure 18 is a sectional view of a
nodi fi ed exanple of an ink cartridge according to an enbodi nent 5 of
t he present invention. Figure 19 is a perspective view of a

color | nke £08ERANERaBECOL dtRE Earepie@ghodeaBrlinl thean  present
i nventi on. Figure 20 is a graph showing a relation 10

bet ween t he t hesho@sment bbBethal prasdntnknireakaga.by t he external
pressure. DESCRI PTI ON OF THE PREFERRED ENMBCDI MENTS

Referring to Figures 1 FigurehéBeissashewhianall¥iewkofont modéfikdvi ng an
i nk supply opening forned in a wal I of a vacuum produci ng materi al
cont ai ner thatekample ofagndink gaphrifgeroAcRarriBawitPchni smbedpaeati ve

wth a bottom surface of the cartridge to forma fine
5 of the present invention.

Figure 19 is a éerspective 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 ihk‘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
coﬁmunication 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 embodimentfis provided
with an opening 2 for communication with an ink jet

recording head at a position displaced toward the fine



conmmuni cation part 8. 20 Figure 1 is a perspective view of the

I nk contai ner according to a first enbodiment, and Figure 21s a
sectional view of the ink container according to the first enbodi nent.
As shown in Figures 1 and 2, the ink 25 cartridge main body 1 of this
enbodi nent is provided Wwth an opening 2 for conmmunication with an ink
] et recording head at a position dildhl aced toward the fine

-14- comuni cation part in the formof a clearance 8. It

conprises a vacuum produci ng material container 4 for cont ai ning the
vacuun1produ0|nﬁ material 3 and an ink contai ner 6 for ontalnlng

substanti al | {4 13t 4Pk Pans i (ﬂﬁ‘eccfrﬂﬁi‘hl%fat%sc%/ﬁﬂﬁ‘i% &ontner 4 at a

bott om portiagn 11 throug the ¢l earance 8 provided by th

partition walG°PMgrises a 4? Wﬁ%s@ﬁ?%ﬁf °?$ﬁ9%&? *3 %ﬂpplied
a2
In

th h th
suggriged ags(&%glg“aqgﬁl%gmlﬁ%ewﬁ(u ?réi er1 r"Eéa’énélfjhéough Ii‘(%e comrunl cation
part 8 towar %adﬁlw'mgf& cont A iKY S ﬂj(oénipetﬁ kuﬁartr' dge

Wth the I nk supply, the air 1s i'ntroduced In ace of t e 1 nk in

the ink cont inieh Gomkiifhidesdd R Mid |cdifcdBiier 45ata§ BSctdie

conpressi ng deformati on of the vacuum or negati ve pressure producing

material by ipdeartidpplll throyyglpechd) d¢lwaroigd ef Spigviesédrvptition c4pabl e

regi on adj acent the opening. In Figure 3, a joint nenber 7
partition wall 5.

With this structure, the air is supplied
through the opening 2. However, what i§ important is
10 the ink is supplied assuredly from the igk container 6
through the communication part 8 toward the opening 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 region
adjacent the opening. 1In Figqure 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 éhd of the
joint member to remove the foreign matter in the ink

cartridge.



functioning as a supply pipe for supplying the ink to 20 the ink jet
recordi ng head has been inserted into an exchangeabl e i nk cartridge
according to this enbodi ment. Wth this state, the joint nmenber 7 is
press-contacted to the vacuum produci ng nenber, and the ink jet
recordi ng apparatus is operable in this 25 respect. A filter may be
provi ded at an end of the j oi nt nean%_to renove the foreign matter in
the ink cartridge. - 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

I nk absorbing forcenen the iRk Gat! Hedddile ddparthtss i supplied by
t he absorbing force fromthe i nk container t hrough t he cl earance 8
bet ween the bobperaeed,ofthe inkthe pakddadpEnditwidiotdonf oted ef | nk
cartridge 11 to the vacuum produci ng materi al container 4, and to

the ink jet retbeding Headrebpoddhngt headaeuihh tie presiict myf melerial 3 and
the joint nenber 7. By this ink supply, the internal pressure
of t he i nkkbseabangefogcghieh the dndk aprbaidae § orThelnk 9 %§ earance 8
reduces with the result of pressure_ di fference between the ink

cont ai ner 69 an§UPR& 1¢dc BYmthes absosdicioh F AR A ZA™ B o MHerctain]H t he

cont i nui ng recording.operation, the pressure difference contjinues
Lo i nrease. Epuay hbe F1EaTARK Nt HRKHSeR the Dotton 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 membér 7.

By this ink supply, the internal pressure of
the ink container 6 which is closed except for the
clearapce 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 wvacuum producing
material is open to the ambience by a clearance 10
between the joint member and the opening. The air is

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 wvacuum producing material. At
this time, the pressure difference between the ink

25 container 6 and the vacuuﬁ producing.mate;ial
container is canceled. During the recording

operation, this action is repeated, so that a constant



material is open to the anbience by a clearance 10 bet ween the joint
menber and the opening. The air is 20 introduced into the ink container 4
t hrough t he cl earance 8 between the bottom end of the partition

menber 8 and the internal bottom surface 11 of the ink cartridge

t hrough the vacuum produci ng material. At this tinme, the pressure

di fference between the ink 25 container .ggand the vacuum produci ng

mat eri al container is canceled. During the recording operati on,
this action is repeated, so that a constant

-16- negative pressure (vacuun) is nmaintained in the ink

cartridge. Substhegataveéypakksoret lieacakm)n ishaqaimtained om diheerink can be
used up except for theink deposited on the internal wall surface of the
ink 5 contai nefFartahdge.uséubgpaniiglinemdilons the ik isghe ink
efficiency is inproved. When t he recordingloperation I S not
perforned, the €QBERLBRY PofEB BE LS ¥PUSRSFRFIFATFRe inkmterial itsel f

b o oo B g8 RS s Ra RSBl e i v
I nk consu Lon.fram l.nk talner_ i tart t |
retaining st tgg%'ﬁg?ﬁgeﬁ-acég% %rgo&%%lﬁngmr'ratagﬁséi%eayefeajrnee’cr(}%eésq‘é‘u Sthtiall y

const ant . SinceeEQScﬁghcyl‘sCQEb§%9%ﬁ.in the ink container is substantially
in a certarn degree of vacuum and therefore, the pressure

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 producinélmaterial) and
the like are produced. Particularly,=wheﬁ the ink
consumption from the ink container is started, the ink
retaining state in the vacuum producing material
becomes substantially constant. Since the air

15 collected in the ink contaiﬁer is substantially in a
certain degree of vacuum, and therefore, the pressure
balance in the cartridge is extremelx stabilized, so
that the ink ieakage froﬁ 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 producing 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



bal ance in the cartridge is extrenely stabilized, so that the ink
| eakage fromthe ink jet recording head I s suppressed. 20
| f the vacuum producing nmaterial is properly sel ected i n accordance
with the ink jet recordi ng head to be used therewith and if the vol une
rati o between t he vacuum produci ng materi al container and the ink
container, are properly determ ned, the sitydcture 25 shown in Figure 4 is
possi bl e. As shown in Figure 19, in order to use the i nk
cartridge of this invention in a color ink jet
-17- recordi ng, various color inks (black, yellow, nagenta and
cyan) nmay be areenwikd edvariaspatater ekskanfeddtk, vellpwk sagentéges,
respectively. These ink cartridges may be unified as shown in Figure
19A. The 5 ex@BArEEam) 13kbe f¢eempedated cdRpFrRaratel gxrhangeapdft aj ner
exchangeabl e ink cartridge which is frequently used and_qne anot her

[

col or exchangehibf Cartridggs | IREPCGEILRIYN ﬂhPFSUFBk1§?rFBf89ﬁﬁy
combi nation is possible in consideration gf the Epﬁ_ 1gﬁﬁjet apparatus. In
t he exchangeabf ﬁﬂ% %%ﬁ#*?%g%s s °"%ct6rgfﬁBrFo i's odi ment, in order
to control the,,pa #@5%&5“‘%@ec£9££9&§39m%§ BEE%?EQQ'& BRGLE zed:

0 d-a nen e vacuum P

mat eri al, confrguratyon an Srons~ of roduci ng

material 3, coghiodf bl ClxlRshgbaBs| PAR BhrtlRagkP«BREnS1scoNfiguration
and di nensi ons of the

frequently used and one another color exchangeable

cartridge, as shown in Figure 19, {(B). Any
combination is possible in consideratipn of the ink
10 jet apparatus. In the exchangeable ink:;artridge
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 thé 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 ofﬁthe liquid
(ink) and small vibration. For example, there are

sponge like material made of fibers and porous



cl earance 8 between the rib end 8 and the ink contai ner bottom 11,

vol unme rati o between the vacuum produci ng material container 4 and the
i nk cont ai ner 6, configuration and di nensions of the joint nenber 7

20 and the insertion degree thereof into the ink cont ai ner,
configuration, dinmension and nesh of the filter 12, and the surface
tensi on of the ink. The matig4-al of the vacuum produci ng
menber may be any known material if it can retain the ink 25 despite
t he weight thereof, the weight of the liquid (ink) and snal

vi bration. For exanple, there are sponge |like material nade of fibers
and porous material havingrgaartigludus/iparednt i htiols poeferahlyiin

preferably in the formof a sponge of pol yurethane foaned materi al
which is easy the &@uis©f e SPRAEM ShPI i reihane foapad nPate piiver .
Particularly, in the case of the nmed material, the pore density can

be adj ust ed Whlica‘urj'i%ﬁatsé’e tr?arﬂﬁjé%%&r .‘f?’@f%f‘?‘n@\h’éﬂet f oamed
por o densi ty, TAREFRRS R on T4 LS B chA B8 hesReat BREh the
ndverse. 5 iiudibd dBteriall® S Met Neddled Ll BE REGELELE T i
treatment is gR§liPhthe MAnd A UF 05 Sthereo FEC WRENVRALO¥SahaK cartridges
for various ink jet recordi ng apparatuses, corresponding pore density
15 foaned naigRitdedinlaries A deted td tRefiRS] rebhprébsion treatment
to adjust the pore_ﬁensity, the decomposition is
produced by the.ﬁeat with the result of changing the
10 nature of the ink with the possible reﬁhlt of adverse
influence to the record quality, and.therefore,
cleaning treatment is desirable. For the purpocse
meeting various ink cartridges for warious 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 member 7 to permit introduction of the air into
25 the ink cartridge. However, this structﬁre is not

limiting to the. present invention. Other structure or

configquration is usable for the joint member and the



foamed material not treated by the thermal conpression and having a

predet er m ned nunber ofcells (nunber of pores per 1 inch) is cut-into
a desired di nension, and it is squeezed into the vacuum produci ng
material 20 container so as to provide the desired pore density and
the capillary force. In this enbodi nent, the clearance is
provi ded bet ween the joint menber 718md the opening 2 for the

joint menber 7 to permt introduction of the air into 25 the ink
cartridge. However, this structure is not limting to the present
hgxggﬁlgga Eﬁgggn tggg%ggg.orln thec%gggg%%gtlon %% us?ble for the joint

j oi nt

openi ng. |1 ! BoRRREab/IAkea:Lhe s LAGMI cue AAMNGING I g 0! 15 2 POToUS

material such~a e at 'an end of the joint

menber 7 is Igsbhasd st asc§&b%@a@aa' erdied Bl @REQe th Lol nt ember

I nserting direction, since then as shown in Figure 3(a) and (b), the

parting of th@ember POLGUEnEALAkEAlatl R0WERAROENIOfwithe tdipdat t i dge
is prevented upon insertion of the joint menber, and t he surface

contact bed wees ahgofinkt aemded hh@e\t&ﬁwndlﬂdﬂlQﬂuCIS‘igxdmttﬂfdralas S
mai nt ai ned assuredly. |f the I nsertion anmount of the joint nenber is

too | arge, thehown inapdgadec3dajomnidor(bii,ghthe eearttiveg waft the pr oduci ng
material, and therefore, the surface structure shown in Figure 3, (c),
i s preferabl eporous material from the bottom of the ink cartridge

is prevented upon insertion of the joint member, and

the surface contact between the filter andvthe 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 Figﬁre 3, (¢), is preferabie.

15 It will be considered that an outer wall of
the joint member.is provided with grooves. As shown
in Figure 5, the configuration of the~ppening 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



15 It wll be considered that an outer wall of the joint
menber is provided with grooves. As shown in Figure 5, the
configuration of the opening 2 may be a slot (Figure 5, (a)),
rectangul ar (Figure 5, (b)), triangular (Figure 5, (c)). The
preferable 20 configuration of the opening 2 provides a cl earance

bet ween the joint nenber, or the configura®+on is such that it is in
contact with the outer periphery of the j oint menber at the bottom of
t he opening (bottom of the ink cartridge) and that it is open at the

upper 25 portion of the opening As described in the
f or egoi ng, tru§UHCt1QB&ﬂﬁnﬁﬁ§ﬁﬂ%§|?R?c%}Fr+E§§°ﬂ%§té°PoPH?nbﬁgnlﬁﬁd

- 20- fungct th tr oduct
therefore, 1 ho dtFERTtRe 16 Z‘ﬁsmét@#%ei%réﬁﬂ?f "B REBRRFOR ot ¢ e

ot or mi ned by HHESEFHRATY CE SRPFHE memd %E{ggﬁgg bRcBefBERble k
RStk ek insé9€%%% éﬂ% %ea%rev rag?g gngﬁﬁh9rthg BEEYE%E vin

| eakage upon t stop dufing the

recordi ng qpergg] Pleq i i CORS| &8¢ 356 08s to peévias SOEBhﬁEEQEhBH of the
joint nmenbéer, the vacuum 10 producing nmaterial and the configuration of

the ink CR&§ioW0Sf the vacuum produthegf femperngocphediementinki t is
effective to provide an air vent in the vacuum produci ng mat eri al
cont ai ner, sinreakdga tpen rege oinsérthen and to prevent ink supply
stop during the recording operation, in consideration
of the configuration of the joint member, ;he 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 wvacuum producing
material 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 smallh the meniscus force with the ink is
too strong, and although the ink leakage can be
prevented through the joint opening, but the ink

258 supply to the vacuum producing material cdhtainer is
difficult, with the possible result of ink supply stop

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



15 vacuum produci ng material that does not contain the ink is easily

| ocated adj acent the air introduction passage. The reliability in the
ink jet recording apparatus agai nst the anbient condition change is

i mproved. The configuration and di nmensions of the 20 clearance 8 between
the end of the partition wall and the ink cartridge bottom are not
limted.. However, if it is too smatRl-the meniscus force with the ink
S too strong, and al though the ink | eakage can be prevent ed

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
suppl y stop PhenqRenqy ¢ 5Se. apd FPeF§f?68-IgP@ePeﬁﬁétoﬁﬁogpﬁe

-21- henonenon occurs, _.and t f t he height to th

partition véh?a{ﬁlﬁ*ﬁpfw c%ﬁnﬁﬂ?cggﬁgggéaﬁFn'gatghgppgfgréﬁfy | ar ger than
an average pore si f th m pr. N teri

sizevadjgceﬁpr %%é?#%rla%é%%uﬁ%%%?#%nggégggép g er%%%%)o%g¥§%??gafﬁ;e

not | ess tha Jmﬁr(rg @‘E!‘g] t . : F . Lh f
further stabﬁﬁ%%atl ?ol |€8ﬁ?§?é?é%P§?aéegghgtBégsesfﬁ%n%geékgﬁéfgﬁre 7
shows an gxanphg piné'f@ommunieaeibﬂu?akwngeéfb%bqwar(%?ﬁeécaﬁgur_e-7,

(a), 10 shows the structure and configuration nost stabilized in the
present invenio®Messecehan 6he mm)SyahAInot moebetiae® mm.t Forformed with

a constant hei ght over the entire wwdth of the cartridge. Figure 7,
(a), (b) 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 mqﬁt~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 whiqh the ink is easily moved
20 to the inside of the cartridge, and the air
introduction can be concentrated. 1In 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.



and (c), shows an exanple in which the communication 15 part is forned
only a part of the entire width of the cartridge, and is waved. This
structure is effective when the entire volunme of the cartridge is

| ar ge. Figure 7, (d) shows an exanple having tunnel-like

communi cating parts mnth which the ink is _easily noved 20 to the inside of
the cartridge, and the air i ntroducté?on can be concentrated. In the
exanpl es of Figure 7, (e) and (f), a recess is formed along a

vertical direction on the partition wall in the ink container. Wth

this structure, the ai a &2 e the partition
wal | is effectively &hg E?Qgéuge |n3§ t 5@ é%(x) aJner y the recess,

thus ' nCESﬁ§5.HQrBIE§oﬁ' bl bRk 18f fdnc'&“%e joint opening.

-22- he clearance 8 is also determned in

consi derati Onnefsekbﬁn O%bt Feguele the J(@)ntadaoe(ru)ng the par@ft@lod ng to
Figure 10, (a) and (b), the partition end is at a position |ower

than the bott aLenenaf is5athe Jp@sﬁtlmemdman rtratarmiea Hatontishd et i nk
retained in the vacuum producing material is |ower than the bottom end
of the joisnt thenjodntapgening tilmeExampde t(=) | exichgeherimkenting effect is
sufficient. 1In Exanple*(b), the end of the partition 10 wall is at a
posi tion hi gheetahaedt Aa Boet yacwwn afroducinhdegdteritalogehilayemnd t he i nk
retained in the vacuum rodUC|ng:nateriaI i s above the bottom end of

t he j oi nthapefknAgboitom kadeafr &he HOinlk Inandnp and

therefore, the leakage preventing effect is
sufficient. In Example (b), the end of the partition
10 wall is at a position higher than the sottom end of
the joint opening, and the ink retained.;n the vacuum
producing material is above the bottom end of the
. joint opening, and therefore, the ink leakage
suppreésing 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~;he 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 cons;derétion.is paid
to the position relative to the joint opening, as will

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



suppressing effect is not sufficient. Therefore, it 15 is preferable to

stabilize the advant ageous effect of the present.invention that the
position of the end of the partition wall is not higher than the
bott om end of the joint opening by properly determning the

di rension of the clearance 8. Although it is 20 dependent on the
configuration and di nensi ons of .the -28xchangeabl e ink cartridge, the .
hei ght of the clearance 8 is selected in the range of 0.1 - 20 mm
Further preferably it ranges fromO0.5 - 5 nm approxi mately. The

configuration of an end of the 25 partition wall may be any if the
consideration is paid As regardfetpespbepsdary| Retweeno thge efdi AL openi ng,
as wll be understood fr ur.e

"33 the Partae\gl%gaﬁgé 518580 518 HUMMEER IR G BREET 1AL ¢ e

partition wall 5 and the acu%grgroduc ng mat.er vari ous

structures ar cSﬁEfﬂE?e g ?ﬁSwﬁ 51der %F|93WésglslﬁhPH@ structure
f Fi 9, 5 t d
0 i gure Q %gégé 9. E?etxgcg% E% léClr}gér}%é1I R no (@gpr esse

by the partition mal , of 't vacuum

pr oduci ng grat ‘Efxéababﬁuﬁ%rbﬁﬁéih%il th‘EE‘?:%%‘?cdu.s not Q:'B%ptfé%rs%ho'b% &he flow of

the ink and the air . rel atively snpboth, and for this reason, it is
10 preferabl eeh@ro2 Bh8hpspe¢dibacwadinngagd @®leDldensity @POMleg. On the

ot her hand, the exanples of Figures 9, (e), (f), the vacuum producing
material 3 vacuum producing material is not locally increased,
and therefore, the flow of the ink and the air is
relatively smooth, and for this reasomn, it is
10 preferable for a high speed recording qg color
recording. On the other hand, the examples. of Figures
9, (&), (£), the vacuum producing materizl 3
compressed by the end of the partition wall, and the
density of the material is increased, and therefore,
19 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 Qith which it is used. Also, the

relation with the used vacuum producing material is



conpressed 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

i s obstructed, but the i nk | eakage or the like can be effectively
prevent ed agai nst slight anbient condition change. Therefore,

they are properly determ ned by one skilled in the art, on the basis
of the ink jet recording apparatus 20 wrZ#~which the ink cartridge is used
and the ambi ent condition under which the ink cartridge is used.

The volune rati o between the vacuum produci ng mat eri al container 4 and

the ink container 6, is determ ned in consjderation_of.the anhient
condi tion ZSHﬂﬁﬂﬁf%ﬁﬁtﬂ1%?m?f%ﬁ;2%?t?T%ﬁ%v?stﬁﬁeﬂsﬁnagfﬁgl?ﬂﬁ?j8
recording appafal Ui Lt Wl Chedf 1514568 14L88askMEne voLbfkbEORY LN the
used vacuum producing rmatertal 1S

- 24- | Nyt ] rdef,t ol t he, fLLGIREREYOf t he
ink, it is deS|reﬂﬁ§§ﬁ%}4kﬁg?e5§% t %Eeégﬁﬁé %fvgﬁguﬁ I:k‘sfiﬁﬁg%:igntai.ner. I n
that case, a VRAGUWRIDI QUdlle of pPBaRELIAL £28ADVEcREmP(AdYai Ng high
vacuum (high 5 conpression ratio sponge), is effective. Therefore,

t he prefergbl ecdnitesdnpesationsgodge) l: Bs effeptackl caThgrefarkhi s case,

t he vacuum produci ng . performance of the vacuum produci ng nenber is
i ncreased w t hthenqpesferattle heatbbatrangesofuom df 1t kel:30 i nk container.
The configuration, dinmension and nesh of the filter 11 can be properly

det ermi ned by practkdallsd. i nIn this case, the vacuum producing

performance of the vacuum producing member is
increased with increase of the relative vo}ume of the

10 ink container. . N

The configuration, dimension aﬁ; 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 to 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 volumé'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



the art depending on the ink jet recordi ng apparatus wi th which the
ink cartridge is used. However, in 15 order to prevent the nozzle from

bei ng cl ogged by the foreign matter introduced fromthe ink cartridge,
t he passing area thereof is snmaller than the size of the orifice.
The quantity of the ink in the ink cartridge 20 is not |imted except for
the internal volune of the ink cartt43ye. In order to naintain the

pr oper negative structure inmediately after the exchangeabl e i nk
cartridge is unpacked, the ink may be contained to the extent of the
volume limt in.t L nk ontalner ver, the vacuu oduci ng
material is pF&f]-&EXbF’ t atlhzi‘a’ﬁ%ettﬁk”f}ét’a? n‘f‘?fbt?:’afbég ity of the
mat eri al . t he ink retai ning capacity which can be retained

- 25- solgly b nt'he materi al when the ink is contained t her ei n.

In the ink cartri dge hay '?:Qxeai%ﬁ%eé}&yf&ié“havzﬁ k cgﬂégéaleé sthEn an

external anbient condition ange such as te erat ure ri se or pressure

reduction,  ;nQRCEdnTaWRY, wHeh |RALSHdFhd DG €t coRELE BT
apparatus, the air and the ‘i nk expands in the ink contai ner to push the

remai ni ng snk chidingef shidd iask temperfdturtel 06l ¢ tdir t e POG6e bE€diebibh, Of i nk
| eakage. 10 However, in'the exchangeable ink cartridge of this
i nvention, thecodrsmwhen ditr iesxlasieh im thee ixlospelt recording

apparatus, the air and the ink expands in the ink

container to push the remaining ink out of the iﬁk

cartridge with the possible result of ink %eakage_

10 However, in the exchangeable ink cartri&ge of this
invention, the wvolume of air expansion i; the closed
ink container, including ink expansion (although the
amount is small) in accordance with the worst ambient
conditibn 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 container7 However, in
order to make the ink flow in the vacuum producing

material under the ambient condition change remote



i nk container, including ink expansion (although the amount is small)

I n accordance wth the worst anbient condi tion change, is estimated,
and the amount of the 15 displaced ink fromthe ink container is to be
accomodat ed i n the vacuum produci ng nmateri al container. In this case,
it is very effective to provi de the vacuum produci ng materi al

container with an air vent in additi®n to the joint opening, as shown
20 in Figure .10, (c) and (d), since then the ink di spl aced into the
vacuum produci ng material fromthe i nk chanber by the expansion of the
air can be guided toward the air vent. The position of the air vent is
not limted ifrem the uppirt tapgnine. jot nis cpeafagably awayhéromctibm
produci ng nmenber container. However, in order to make the ink flow in

t he vacuum pr3RiRT rPeningmt Fhey nYRRRT . t FRnEHBREAT 1B AL 8hZ8n3fige rempte
- 26- fromthe joint openin it is preferab a fromt
j oi nt opening?thﬁ??u#ﬁéﬁ,afé;ﬁ%2§%54¥d#35§ﬁm§?§g g¥ Sﬁ@¥lFﬂelﬁiPﬁ9ent are

properly determned by skilled.in e . art in.c iderati of the ink
evapor ati on o?g%h%n K 9ra£h°n 39 the tﬁ?i%§5P95§§§89té?igﬁaof t he ink
cartridgegs qikbself, it is preferable that the joint opening and/or

the air vent Ts ernetically shield by a sealing . nmenber to prevent ink
evaporation or to be phePAREUrdfspbPtatnclpank0ink chterigel N the ink
cartridge. The sealing nmenber nay be a single |ayer barrier which

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 £ilm having several layers, or such
materiél reinforced by paper or cloth or another

1% 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 bérrier material, thus
improving the hermetical sealing property.

20 In order to suppress the evaporation of the
ink from the ink cartridge and the introductidn 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 r;spect to the
sealing member in consideration of the permeabilities

of the liquid and the air.



IS so-called barrier material in the packing field, a conmpound pl astic
fil mbhaving several |ayers, or such materi al reinforced by paper or
cloth or another 15 reinforcing material or alumnumfoil, are
preferable. It is further preferable that a bonding | ayer of the

sane material as the main body of the ink cartridge is used to fuse
fixing the barrier material, thus | mpravi ng the hermetical sealing
property. 20 In order to suppress the evaporation of the

ink fromthe ink 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 By sukbreropetheselackiion mehiibdre mackimef .ertdid y of
the 25 sane barrier material as described with respect to the

seal i ng nenber ipk dorsi detatleghk out daniaanddls Iindnsportatigin tafe Yheyui d
and the air. ] ) -27- By
such proper selBEt F8RtELdgRe 1586&1LiEhg, t he i nk does'not | eak out during
the transportation of t ink .cartridge itself, The

material of the main bogg‘eof"aftﬁé'liaﬁk ofy theg t"}"‘ﬁld’gé’gpdﬁ/ ¥e the iHown nol dabl e
T e GPerr SR, BB R ST L, (4 e,
The Broslclis! el ke a0k ! Udloe sediudlal GFeIE (e el e
11 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 bottq@ portion 11
and an upper portion, and they are integrally molded
from plastic resin material, respectively. The vacuum
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-ﬁhe bonding 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 pféssurizing or
pressure~reduction method. Provision of ink filling

opening in either of the containers of the containing



and an upper portion, and they are integrally nol ded fromplastic
resin material, respectively. The vacuum producing material is
i nserted 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 sem transparent,
the ink in the ink container can be -2@bserved externally, and
therefore, the timng of ink cartridge change may be expected. In
order to 20 facilitate the fusing of the bonding material or the
like, it is preferable to provide a projection shown in the Figure.
From t he stan@gdnrnessemidyi ¢, prederablepgticces hhlegc&hef imke nmi n body of
the ink cartridge may be grained. 25 The ink can be | oaded
t hr ough pr ess&airflrr’rﬁlgﬁr openingr d&s o oA iR ta-hod L t8%oBRG on of ink
filling , _n in. either of .the containers of the contalnln
- 28- i an?el%nﬁréﬂéﬂ&ﬂﬂeQQHQﬁQQ:Héh %ﬁ%ﬁiq dge
opening is not con aggd After the filling, the |nk filling opening
i s plugged bycﬁi gbr metal plug. 5 The configuration,

di mensi on er the |i ke out 5&%%”' ng rtd'ii 1%910‘2{:‘1(%}&[&‘1@'0% i nvention

can be nodi fied w ‘rom the spri pr esent

Ieggﬁgﬁl:\:]ggbl e |1:rl11ke égrkt rclacfé:éil S rerl abl elr%url ng t lﬁhs'eg'%;g;mltd?le caiP be
modified without departing from the sprit of the
present invention.

As describe& in the foregoing, the

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

The proper vacunum is maintained from the
start fo the end of the use can be maintained when the

15 recording operation is carried out or is not carried
out, while permitting high speed recording. Under the
use ambient condition of the ink jet wecording
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 manufact;ring method
of an ink container cartridge. A main body of the

cartridge (left down hatching) comprises a partition



transportation thereof, and a high use efficiency ink cartridge can be
provided with sinple structure. The proper vacuumis

mai nt ai ned fromthe start to the end of the use can be maintai ned when
the 15 recording operation is carried out or is not carried out,
while permtting high speed recording. Under the use anbi ent condition
of the ink jetrecording appar at us, 8¢ possibility of the ink |eakage
can be mnimzed. 20 The exchangeabl e ink cartridge of this
invention is easy to handle so that the ink does not | eak out when it

I s | oaded intOh%?%nkgkahgt5%80§5§3§35855 s%%%%%ﬂk%?&uﬁ I;Efrgg%ilbl|lty of

erroneous opef

illustrates ayggfugactxhl gkngégggb%ngdo %?%(ﬁn N A 6 f ggrgrldge A

mai n body of cartridg conpris a partition

- 29- PLabeveiuaRdpt¥BuE LR a&na%%l%qparsatl%e%émr&%r tplel ON

wall 5. An ink absorbing materia functioni ng as the vacuum

produci ng mat gphehih&ri peetied wntl@nt e close &Y AHElogiligpr2 Which is
close to the opening 2. 5 Thereafter, a bottom nenber 11 functioning as

t he @VerhageSERRET, aSbumtbmedeMMekhannmuhdrxhnlﬁanas the Figure also
shows the state in which the recording head HD is | oaded in the ink
contai ner 1. Eheerikg membesntisi madfieds twordie tmaigd Undw. cdtiad ner
partltlohed 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 gartitioned
10 into two chambers by a partition wall 5, "and the
bottom portion is covered by a flat botfém 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 sc 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 récording head

from the ink absorbing material.

The ink jet recording apparatus comprises



10 into two chanbers by a partition wall 5, and the bottom portion is

covered by a flat bottom nenber 11 constituting the bottom of the ink
cont ai ner. Thus, by the sinple structure, the fine comrunication part
8 can be provided by the end of the partition wall. 15 The
air vent 10 is disposed on the sane surface as having the opening 2,
but above the openi ng. -38be joint portion 7 functioning
as the supply pipe is inserted into the opening of the ink 20

contai ner, and the recording head is nounted thereto. The j oi nt
portion 7 is inclined so that the top portion is nore front than the

bott om porti onhedhegeneratiRgpasemgati 2t fiorj pimoduicd nign tiegmddr m of a horn
opening upwardly in the Figure. Wth this structure, 25 the ink can be

properly suppl #8@r9% tAeceieEsr §hRgiRkaghroughf egpctiien eutdiedsr Hilngt

mat eri al . The_ink jet recording apparatus conprises

- 30- he%?eg%ﬂ%?ﬁﬁ?ng3elHﬁéﬁﬁl?ztpﬁrtBPGH&éiﬁ§QHﬂ¥wh§ energy to
ej ect the ink t? ou?h ejgctign qut | ets 7% of . &pe.n ZZ|%§ 73, Wherein
the thermal en8 Sﬁc EVe TO GPUSE FTBtR CLANSE IaicHAge iR RS nk. In
this 5 cage, Lgh_d | t i [ S e provid . y the
stabilizedginkégg%bI? ggg?oéﬁgﬁgE? %%Pt%g% a%ﬁ%@e% d%“h‘ﬁhg ggég%o col or

LSS aceoh ST SRR AR LR Gt ok, Wik eitariy
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 tr;ésportation
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 recoxding apparatus.

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 erroneous operation in the mounting
thereof can be avoided.

The manufacturing method of the ink cartridge

25 will be described further. When the closéh structure

ink container (although there is fine communication

part between the ink containing chamber or container



10 reliability is maintained during the transportation t hereof, and

the use efficiency of the ink is high. In addition, the
proper vacuumis maintained fromthe start to the end of the use

t her eof when the recording operation is carried out or is not carried
15 out, when permtting high speed recordi ng operation. I n addition,

t he i nk | eakage can be prevented under -31-4the use condition of the ink

j et recording apparat us. Addi tionally, the exchangeabl e i nk
cartridge according to this invention is easy to handle, and the 20

i nk does not |eak out when it is mounted or denounted relative to the
ink jet recordend Apganggadive pPrepfuns EOduHORMIFROLEL operation in the
nount i ng t her eof can be avoi ded. The nanufacturlng

met hod of the IGARtAAPLNG)Fhamper iyt B'é‘%é‘s‘b‘hb%od’fstﬁlﬁl”ege Meh t he

Sart betweon t HEe inh@o%ﬁgf%q% R 5 R B A fad Sl £ S SGUN catt on
-31- d .
put a{lﬁé ne%%éi eorvea nlé/){ Oﬂ}gi,%enq@% feigi Conaa:frgm i ni ng

chanber, Charge arr-an nk are
BT kA i
through an opeRimigukh &in fcﬁﬁd:ﬂi‘g Contad Néle cmtl@éntameﬁl Sigampe £ he
covering nmenber 11. Wien the ink is supplied in this manner, a
substantial pagidef imh&he 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 vacuum 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. In this Figure, the ink
container 6 is filled with an ink.

20 Figure 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 wvent 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‘:egioﬁ 3A is
compressed by insertion of the ink supply pipe (not

shown). The vacuum producing material portion other



vacuum producing material 4 receives the ink through 10 the fine

conmuni cation part. However, the region of the vacuum

pr oduci ng 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 seal ed
by the sanme sealing menber S (it may3de separate nembers).

Figure 12 shows such an ink jet cartridge before start of use. In this

Figure, the ink container 6 is filled with an ink. 20

Figure 12 shows the.cl osed state nhk jet cartrid 1 with the printer
which is used\qét%ﬁé’l' g\ﬂcﬁ? regiotig rjelgi%‘#f??}@ bfa’f%e“‘\’/écﬁgﬁ?ﬁf‘%%& ng materi al
adj acent ; ' Nt partd o, t L Al he_ i nk at

an upper port iltg%lg{é%%ec{ ca\él{radl ¢ el.}Aﬂ‘r“é%?%ggnggf r%ﬁ‘g&ﬁZghEvgﬁiﬁum pr oduci ng

material bel OWHeh%erg%.girPrbﬁsﬁé _Isfaced £ PAESS5En Dilg! BSEBY! fReOLnkhe 1Nk

supply pipe (not shown). The vacuum produci ng  material portion other
- 32- t RApHIRO IR el FEcara g B&ad a%ﬁoﬁﬂaeéxbﬁr gakl ¥ame

i nfl uenced and sinply functions to retain the ink. The region 3B is
faced to the cuafame ddtobdivw ithe air Bappl Yot o The oveealiflgngshead
provided on the sanme 5*surface but below the air vent 10. The opening is
above the fi nebmyentiie dtiine qgamug cantion hpasbo8e- and theesbovbed

structure is used. The cartridge 1 of Figure 12 becones usabl e by
renovi ng the $efqnidped 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 wvibration 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,regién 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 suﬁpressed. If
the region of the vacuum producing material adjacent

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



menber S. Since the region A does not retain the ink, 10 the ink does not
| eak out even if the vibration or pressure change is inparted upon the
renoval of the seal i ng nmenber. In the ink container of
this invention, the ink is not retained in the region of the vacuum
15 producing nenber that is close to the air vent or air

communi cation part, irrespective of whetB8r the ink cartridge is being
used or not used. ,By doing so, the | eakage of the ink fromthe ink
cartridge through the air vent can be prevented even when the anbi ent
20 condition varies. Particularly, when the sealing nmenber cl oses

the air vent,3the tEaifngrRefbaPleakopdecelergls, &ied ™ GRFEAS ng of f .

During the use ion,is _effecti ermt air

I
correspondingsbeégétoH?HggggnsﬁHﬁtF&ﬁlgp F*%z%%EP“?Q'%ﬁ%f“?%%ggﬁé%ge of 25
the vacuum i ntégeihﬂkbg?é%%g?ggdfggggghzmrfﬁ%ﬁﬂghﬁl ];ink may 4@ region of

t he vacuum praoducing ma vent “has never been

wetted by the bRkv8l from this region.dl!l, it is preferable to decelerate
t he i nk seeping speed. Howevér, the region thereof may be wetted by

the ink beforehand, angntheecanbedimen? 0¥ tHRS BventidemRd ifdwm this
region. 5 In:the enbodi nent of this invention, the ink

suppl y openi ngupplihepeaipgesxedthpadomprddsed aantmof thepregriong nat eri al
(conpressible) by the ink supply
producing material (compressible) by the ink supply
- pipe is present at a side opposed to the partition
wall constituting the fine communicatiqn part, by

10 which the effective ink supply path can.ge\stably
provided in the wvacuum 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 cgnstant, and
therefore, the ink can be completely -consumed from the
second chamber, that is, the ink container chamber.

20 After the use-up ¢f 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



pipe is present at a side opposed to the partition wal | constituting
the fine conmmunication part, by 10 which the effective ink supply path

can be stably provi ded in the vacuum producing nmaterial in the

second accommodati on chanber. This can be further stabilized by

pl aci ng the ink supply openi ng above the fine comuni cation part
relative to the bottomsurface 15 of the3jank cartridge.

Because of this arrangenent, the ink noving direction can be
substantially made constant, and therefore, the ink can be conpletely
consunmed fromthe second chanber, that is, the ink container chanber.
20 After the umragnaing meatendah ndle ¢ompressaidney the sypRh¥YePiPehe air
exi st so as to nove the ink toward the opening fromthe_partition wall

in the directi d the {fRgUhCHNTFRPE HECTRERSHRANPY hERRNRUEBAY aPHER
chanber, as aresult, the ink_jn the vaguun1g£oducin9 nateriﬂg 25 can
be consumed furtthéris REASH Hhi i MFEReioRnEzom the RAFELEERR KRN ampunt
of the ink. re are provided a. region

. ._Th f th
- 34- [N(ﬁﬁﬂﬁ#&f?&&%g} €n fn%oﬁ%nggtﬁaﬁég h@aggpﬁ%y%B¥S%EHgT and
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direction from on war | const | I'ng ne co nication
part to the siggrowiddf ond\ k&Y CinRNPather 85ar enet HRKNPBLaCARRGSSEd Iegion
provi ded one-way 1 nk path, and the ink retaining capacity of the
conpressed regicipddinty Ust hetie I €6liS Pessed 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_éarries 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
15 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 vacuu; producing

member 3 is deformed toward the fine communication

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



. the remai ni ng anount of the ink.
provided with a 10

ej ection or ink
response to nou
state of the in
before the 15

The ink jet printer is

recordi ng head recovery neans HR which carries out

i nk

sucki ng by sucking neans automatically or manually in

nting of the cartridge 1 t hereto. By doing so, the

k in the vacuum produci ng material can be corrected

start of the printing operaggi.on. Therefore, the

cartridge performance can be used formthe start of the printing

i rrespective of
In Figure 12, t

the state in which cartridge has been pl aced.
he ink container 1 nmounted to 20 the ink jet head HD

nount ed on a schasndegecypd by detacriagemé&Bnbagnbéeshdem)i vad thiee fogal i ng

tape. The
t he opening 2 t
material 3 is ¢

contai ner nounted on the carriage CR receives through
A€ rerhsppeRYy prpelebyrivhihdesectiogumeans, phd@lici ng
onpressed in the conpressible 25 regigon 3b. In this

enbodi ment, t hePHFadHRERSpREBRELRE Slgnaﬁeﬁﬁeinﬁol§hﬁe96ﬂﬁéﬁrt6ﬁ%QTQQhe fine

connunication

7o et ected by B8PBE: EFo g ERBPSENERAF LRt ABct RAPverY BRARS I cal
PhogbLILc BB R eoll te prark’ g%usag.z A idig i gnal 1T into

or electrlc%l d
the printer “con
HR 5 is actuat
di scharge the i
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nk 1nt i nk cont
thus improving the state of the ink in the ink

container.

In Figure 13, (A), there is shown an ink jet
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 therecf is
correspondingly modified into a space 22. The inside
surfacé 20 provides a curved surface which rises away

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 of the
inside surface 20 by’the surface tension of the ink,
and also to provide a grip 21 for the operator, thus
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
ink container than in the vacuum producinélmaterial
container. Figure 13, (C) shows an embodiment which

has been produced by the manufacturing method

erecovery neans



thus inproving the state of the ink in the ink cont ai ner.

In Figure 13

nodi fication of that of Figure 12

(A), there is shown an ink jet 10 cartridge which is a
in which the inside surface of the

I nk accommodat i ng chanber is nodified, and the top part thereof
correspondingly nodified into a space 22. The inside surface 20

provi des a curved surface which rises awadp

part 8. This structure is effective to supply into the vacuum
produci ng material - 3 fine droplets of ink remaining on the wall

: 20 by t f t ensi fthe ink, d
BeR 308 oherRENBRAPRRDY , & ROYS 304 MR A e or mat | on

t he I ns
to provide a

the ink t ai : Ryl at f : . JFi
(B) shows. anothEr tHSHEAPa, hEn Rt At e He e wien sne ganys Gl ®

inclined so t

chanmber or

contai ner. Fi gwae 188, ofCkh
by the manufacturing netho

2

tron i e par

ga.tut Beis insERRAG bhd Fih@d¥e twedd S idd Hy ting

I nk contal ner than 1n the vacuum produci ng materi a

descri bed sher elefoebfte. 58 ¢avan egdibahel koverimp dnbdr i 1. t En
cl earance or gap 8 with*the partition wall 5 is inserted and fi xed
bet ween si de pihet eas@Obf Figuaned 1BQ0 (df),t Hthec arliad migecerdBth Imdyot Desi gnat ed
by a 5 reference 5E is an end of the covering nmenber 11. In
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constant if the bonding is not uniform.

In view of this, it is preferable that
spacers 110 contacting to the end 5E of the partition
wall, as shown in Figure 13, (D), at the opposite
ends. The spacer 110 is preferably provided on the
covering member 1ll. Projections 30 in the space SP
may be provided on the covering member to enhance the
collecfion of the air into the ink container.

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. It is preferable that the fine communication
part is at a lower position. Ideally, bottom surface
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 £ © £ 15 degrees. When it
is reciprocated on .a scanning carriage, it is
preferably 0 £ 8 < 5 degrees.

The vacuum producing material used in this

embodiment may be constituted by a plurality of vacuum

S

= 15 fromthe fine conmuni cation

of
al so
of
13,

ghe\a&t&ad@r@wi@rﬂodw Clbesigndtass heem pr gguced



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

t hat spacers 110 contacting to the end 5E of the partition 10 wall,
as shown in Figure 13, (D), at the opposite ends. The spacer 110 is
preferably provided on the covering nmenber 11. Projections 30 in the
space SP may be provided on the coveriddg nenber 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

i nk

! d b f 0 A |
Tihe. it is proPERaBraasneteReati AEREERRI CAHEIRT: 10 BHAC 6 a | over
E}ﬁaangLM%r Eg%(ar;%@:e ?J twé%nc%,tg "%g&t 1 caéglé el with

position. |deal
t he horizontal

chanber

perm ssible in

reci procated oncasacaRP BE.CALhH ¥qew f ithis2d sﬂ{geifeerpml

5 degrees.
enbodi nent may

-37- produci ng material nenbers. However, in that case, t he
resul tant i ntermatertiallween the nenbers m ght

cal Rhowever, of two

?HEEEEen@%eh nkhb %K@O% %E%CL):G € § 'rP:.*\%h fb%ép%é sch,e.

he range O [err] [err grees

The vacuum producing material used in this
hemterstkt predelrba ePlfdraltte) vafcu@t Bibducing

air at the interface, as the case may be. In view of this, single

porous materi al
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5 nmenbelhes ipke fcondigiaein i ahiambar) pegfasing i ity
function if it has an ink capacity larger than that of
the vacuum producing material accommod;ﬁing chamber.

The description will be made as;; 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
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 iﬁ the cartridge with the
ambient pressure.

-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.

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

dbé)dé¥éﬂla1 [err]

permt novenment of the



mat eri al . The ink container (chanber) perforns it

function if it has an ink capacity |arger than that of t he vacuum
produci ng material accommodati ng chanber. 10 The description
will be made as apartition plate 61 in the ink accommodati ng chamnber.
When t he I nk container (cartridge) is handled by the operator, or
during the transportation thereof, the exggrnal wal | of the cartridge
may be deformed with the 15 possible result that the ink is | eaked

t hrough t he orifice fromthe ink jet recording head or that the

ink is | eaked out through the air vent provided for equal i zi ng the
pressure in thEe34pPPHYjeccRpratioe of thigpempodpmessur eFignge 17 I n
this enbodinment, this Eroblen1is sol ved t hus preventing the ink

| eakage duri ngtHHESHERBERS ngedrrmation of nghensifeawasdr ¥BEPoAtor even i f

the tenperature . or thg pressure changes. In addition, the use
efficiency i s S¥FF1VRF gho3das Figure 15, (A) 'is a perspective

vi ew of the i nk coR;a%agé?ggntpiéungggipg@ééa%gd(EBQUQEelgaigB) 

is a sectional view thereo Flgure _ _ _
Puctrar ol wfoShaOkBRCIAL BRrEE s HBRGL TRl oF) GRAIE 2 g
As shown in Fi gofiRudbcatfvnawithBthet 08k"b® recording head and an
air vent 10 for permitting introduction of the air,
disposed above the opening 2,lvacuum producing
material 3 for retaining the ink for tpe recording, a
10 vacuum producing material container 4 fq? containing
the vacuum producing material 3 and provided with the
opening 2 and the air vent 10, and an ink container
(chamber) 6 for containing the ink in communication
with the vacuum 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, (a) is a sectional wview 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 ixto press-
contact the vacuum producing material 3. The end

opening of the joint member 7 may be provided with a



5 body of the ink cartridge 1 conprises an opening 2 for conmmuni cati on

with the ink jet recordi ng head and an air vent 10 for permtting

i ntroduction of the air, di sposed above the opening 2, vacuum

pr oduci ng material 3 for retaining the ink for the recording, a 10
vacuum produci ng material container 4 for containing t he vacuum
produci ng material 3 and provided with t3fe- opening 2 and the air vent
10, and an ink contai ner (chamber) 6 for containing the ink in
communi cati on wi th the vacuum produci ng naterial cont ai ner 4 through

15 a clearance below a rib 5. The ink container 6 and the vacuum
produci ng matéltit&F Eenrameye fqﬁﬁﬁﬁﬂnﬁﬁﬁgﬁrs in ihe BRENCHERII9%r ough a

cl earance 8 fornmed be d of the.rib 5 and the bottom surf ace.
A partition platgggf Eoné q% g%%gs?%% a5aFFE 120 1eaving a

gap not I'ess obhgnLhe hgananeg B e v’aﬁ ?hm‘?%& B FLgpre. 10 () 15

sectional vie ate | recor I ng appar at us

' I ' h
s Oper%ﬁkelﬁ&tggtaﬂéédydl e-é%&@ Yﬁﬁ9a5585$ﬂ¥gthe ito the

ink jet recording he Is inserted |nto t openi ng nk

cartridge; maifdreedy sl prodic@¥in the GHK asdntdEndACUUTHhE! DAlkiCO NOs Bt eri a
3. The en% openi ng. of the joint nenber 7 may be provided with a

- 39- fisupplied tenhe figkei {3t dderding hdadi fkomathei dige.

When the ink jet recording apparatus is operated, the ink is ejected

through the conftiadsesf 6 thrcugh rtihg etlemranck ng bhetweesoan hendi ok

absorbing the rib 5 énd the .bottom of the ink cartridge 11 to

the vacuum producing material container.4, and through

10 the vacuum producing material 3 to the jq;nt_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
containér 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

70 ‘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 thé ink

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

be used up, except for the ink deposited on the



5 force is produced in the ink container. The ink 9 is supplied to the
ink jet recording head fromthe ink container 6 through the clearance 8
bet ween an end of the rib 5 and the bottomof the ink cartridge 11 to
t he vacuum produci ng nmaterial container 4, and through 10 the vacuum
producing material 3 to the joint nenber 7. By this, the pressure of
the ink container 6 which is cl osed-egeept for the clearance 8, reduces
‘with the result of pressure difference between the ink cont ai ner 6
and the vacuum producing material 15 container 4. Wth the continued
recordi ng operation, the pressure difference continues to increase,
however srtrEnahvabk USHT peduefnghaateki gpnsaingrnés ands open
to the air through the ajr vent 10 A% shown in re 16, , the
air enters th%h?ﬁ% £QTmt aFRBr 18% 9§°t RESLGRSPRY GﬁcﬁéﬁPp?gdﬁBFﬁg terlal 3
and the &% arance 8. By this, the pressure difference between t he
I nk cont ai ner hnd the vacuun1producing mat eri al ‘container 4 is

renoved. During the |qk?é§t chng?g BSE?EhO s, BQ SF5§F%ggeated SO

. that a constant 25 certain eve IS mal nt al ne

cartridges Alb,pf {fe éQﬁliﬂaiyebeEeCBQt%hQGQa@uﬁﬁnproducgﬁFUSEd up,

except for the I nk deposited on th I nternal wall surface
of the ink coxaaeéi(qf% 63 #Hfelf (ofhenef aefisthd itblkcesatetheci ency is high

(Fi gure 16,
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 embod;@ent in which
the ink container 6 is provided with a plurality of
partition walls 61, in consideration of the volume
ratio between the vacuqm.producing material container
4 and tﬁe ink contéin;r 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 ﬁroducing

member container 4 and the ink container 6 when the

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



When the recording operation is not carried 5 out, the capillary force of

t he vacuum produci ng material 3 itself (or the neniscus force at the

i nterface between the ink and the vacuum produci ng materi al) appears
to prevent the | eakage of the ink fromthe ink jet recording head. 10
Figure 18 shows a further enbodi nent in which the ink container 6 is
provided with a plurality of partit+en-walls 61, in consideration of

t he vol une rati o between the vacuum produci ng naterial 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 witRnrd 1l2qhe ok axamdiserthe cartridge lsTHéuGéétrﬂﬁ@?on mAII
be made as to the rei nforcement of the side wall In the

ink cartridge, thq¥9%ﬂ§ﬂ§eﬁﬁ§§qqﬁumaterl?%e i AR ﬁ%???laﬁeFFguHﬁréBP
nb t di th
P ahopor tat | ontE WA W it HHERRSTE (S8 e £ ghogall 198 S¥LRE 1D
h nbodi ty th
E/alzauren p?oldtrjngl ng J]z? ﬁ%r@ m%gl %%Pzggﬁ%g?ﬁggr%k?gg%%gbﬁgr H{Alheﬁ t he
external  fgr comgumagalded 4o dhe side yells 188 addbize of the imk |

-41- 12c exanpl e, e cartridge 1s usually
mol ding a pl as&d&té‘iﬂ@flp’ﬁr‘tﬁﬁx 6\0Véind Na FpAPEE+ibn wall (Bib3ngilis the

t hi ckness of the side wall 12a of the

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 }n the ink

10 container 6. In-addition, the deforma;?pn 6t6 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
equivélent. By making the amount of deformation &5t4

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. In this case, it is divided into the
vacuum producing material container 4 and the ink
container 6 substantially at the denter of the length

25 of 48 mm. The side'wall 12a of the vacudh producing
material container 4 has a thickness of 1.5 mm, and

the side walls 12b and 1l2c of the ink container 6 have



vacuum produci ng material container 4 is larger than 5 the thickness of

the side walls 12b and 12c of the ink contai ner portion 6, and a
partition wall (rib) 61 is di sposed to extend between the opposite
side walls, | eaving the clearance at the bottom at a position to

di vide the space into two equal space in the ink 10 container 6. In
addition, the deformation [err]t6 of the ~42- wal | responsive to the’
equi val ent | oads per unit area is made small, and the defornmati ons of
the side walls 12b and 12c at the opposite ends of the rib 61, are

equi val ent. By gabi agpupnt _of f,0 ti rr 1 of the vacuum
produci ng materti a g%’ﬁ'%%%e&ﬁ i, ggf}i \%ggerri‘g%t %eré:{ft)fh} g'nlkeakage of the

i nk due to the C?rétaf'ﬁ%Prgaigoaigiao&g§5%%l§)o§qn 102 o SURY §dom the

In the ink cartridge shown in Figure and Figure 17, the
material of theyydl Ishsrade. PBYYELRY! €8¢ WdPe A HhA AhRIrgdnTRAN Ons

are as follows: 48 mmin length, 35 nmin height, 11 mmin

thi ckness. In théspeotidedt agaiflsti dae hanallitey load APHvr @dwke)Ng
material container 4 and the ink contai ner 6 substantially at the
center of the |eimghtal®éously/8thm suflfdciiethd stideriften afant e vacuum

pr oduci ng mat erial container 4 has a thickness of 1.5 mm and t he
side walls 12b mpavidedofagahnstnkheoprgsswres diwnge during the

-42- a thickness of 1 mm _.and the rib 61 of the ink contai ner 6

i s di sposed appkB3nsROrkafifRyandokhehéemperature range.

In this embodiment, only one rib 61 is

provided in the ink container 6 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.smalier wall
thickness is preferable to increase the internal

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



wal | surface. By doing so, nore than twi ce margin can be provided

agai nst the handling |load (approx. 2 kg). 5 Sinultaneously, the sufficient
strength can be provi ded agai nst the pressure change during the
transportation and the tenperature range. In this enbodi nent,
only one rib 61 is provided in the ink container 6 because of the size
of 10 the ink container. However, the4Aunber thereof is not

limted, and to ribs 61. may be provided as shown in Figure 18 in
accordance with the size of the ink cartridge. Furthernore, the
nunber, position and the wal | thickness of the rib can be properly
determ ned 1% waylskhirkpess efelaPtmm was used for mhe sddgowadus a
relation of the ink | eakage during the handling and the transportatlon
with the °§a¥¥etﬁP€Rﬁg ErBFthégvggGHﬁFpF&&EﬁlééﬁmétePPQ

contai ner 4 and. wal | knesses of. vafi ous wal i,lhvestigated for
the purpose of* %%t%?hin#ﬁ CERESRafE 120 mﬁhV@fn@f?d %%Fh Be R ¥ont ai ner 6.

I ncrease of t ?fﬁﬁrog any wall results in i ncrease of the
resi stance agalns nk | eakage. However, from the standpoint of

size redugtion and 25pnhhifh ggglngEcEﬁgcglgg hﬁefhgkqn&he smal l er wal

thickness is preferable to 1 ncrease the I nternal volunme. On the basis
of the data shawttiagé$ Ehﬁuhﬁove-descrlbed dimension may be -43-

a wall thickness of 1.5 mmwas used for the side wall of the vacuum
produci ng nenketeemphednen theabdstiBeof the data of this Figure.

It is preferable that the wall thickness of the wvacuum

producing material container 4 is 1.3 - 33times the

10 wall thickness of the ink container 6. o
While the invention has been described with

reference to the structures disclosed herein, it is

not confined to the de£ails'éet forth and this

aprlication 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



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-descri bed
di mrensi on may be determ ned on the basis of the data of this Figure.
It is preferable that the wall thickness of the vacuum pr oduci ng
material container 4 is 1.3 - 3 times the 10 wall thickness of the ink
cont ai ner 6. While tH4 +nventi on has been described with
reference to tHAIM$y uctures disclosed herein, it is not confined to

the details set florthAai‘ﬁquiH ScontainéEpEbﬁﬁééﬁ)ébié 'dd“a?x”‘iﬁﬂ yegcover such
nodi fications or cone with he purposeS of the

19 %es as _may
i nprovenents &F3h8 séﬁp%n f 18T &OPG IaBanc‘B‘F%?’n%‘ng' 20 25
- 44 - CLAI MVE: 1. Aal fiustl clemt@meaccoonadat tid e tmegartiivek jet head of

an ink jet apRaidbite SONRELENNGiatarial andfpllsSeghanicn accommdating a

negative pressure qg erial and provided wth a recordlng l'iquid
supply port for® Cﬁi’%ﬁﬁl QIREE FYRRAY POF Lt FET| ﬁﬂp?ai%ﬂ%ﬁ&q&ﬁ ai r vent
portion for fluo cheodmisnjetthead viridh annlaieneent portion faxs€damd chanber

for contai ni NG dufitirdiicQibnt Qith ambience: |

a second chamber for containing the liquid to
be supplied to said firgst chamber, said second chamber
is in fluid communication with said first chamber
through a communication port pravided adjacant a
bottom portion and away from said air vent portion,
and said second chamber is substantially hermetically
sealed except for the communication port:;

a partition wall for separating said first
chamber and sacond chamber and for defining a top
portion of said communication port:

wherein such a portion of said negative
pressure producing material as is adjacent said
raecording liquid supply port is a compressible region
which can be compressed by an ink recaiving tube of
sald ink jet head.

2. A container according to Claim 1, wherein
said negative pressure producing material is

substantially non-compressed by a bottom end of said
partition wall.

3. A container according to Claim 1, wherein
said negative pressure producing material has a
portion not compressed by the ink receiving tube of
s2id ink jet head between said compressible region and
said communication port.

4. A container according to Claim 1, wherein
sgid communication port is a gap defined by an and of
a wall constituting said first chamber and a bottom

N O 0 o



be supplied to said first chanber, said second chanber is in fluid
comuni cation with said first chanber through a conmuni cation port provided
adj acent a bottom portion and away fromsaid air vent portion, and said
second chanber is substantially hernetically seal ed except for the
communi cati on port; a partitiggn-wal |l for separating said first
chanber and ge chanber, _and for.def]n| t 0 ion of said
comuni cat i oﬁ"%gf&g‘.’ J,}a at me\fhgf;‘éf‘h %%J{c%rpgca%&st ?o%gg%mgai d negative
pressure proBogittomeEieSE. as is adjacent said recording liquid supply
port is a conpressible region which can be conpressed by an ink receiving
tube of said inkgjet head. 2. _A container, agcording. to Claiml1,
wherein said negafi ve‘bp?%mrplaﬁﬁﬁﬁlh‘bg 1 eridd™ i%s ggﬁg‘?%ti ally
non- conpr essedifynegabivowprsgurk pacduping intdterindl s a porol® A
cont ai ner ac‘ﬁx‘%gi‘ﬂglﬁoaxgtaéﬂ%a‘ﬁh%ehﬁtst fb&eqﬂabvg_o%egﬁalre pr oduci ng
co y

mat erial has_a portion no ressed by the | nk receiving tube of said ink
jet head bet \?oé€ge§a1‘ﬁa¥:o?ﬁ)r¥'§5‘iaﬁleep9§3i ptearf said agsatihvRati on port.

4. A cont ai pressacer pradudingimit@rialwherein said communication port is a
gap defined by an end of a wall constituting said first chanber and a

bott om - 45 - portion of an inner wall,

whi ch takes a boftom PoSrr¥Pem aggerding to fLlaim Shnihpgeitaccording to

G aim4, whersaiid gapdisegot i sifalleasInaa Pl SACAMY dtri Smadleps a porous
material, and,sai ap is not larger than 20mm and | arger than an average
pore size of Sard nedative pressure producing materi al . 6. A

contai ner according to Claimb5, wherein said gap is not smaller than 0.5mm

and not snaller than AMbntainer Aaccorfif@nNtdi ORLiRCCORMieRgiho Caim 1,

wherein said o uggg Il!' s_provided with. a reinforcing nmenber connected
to opposite Ssl% eﬁo\%gfmga FChar g"sa )?vf'F\é\%n"é %t%ee‘lnf‘éﬁcgnﬁi stance | arger
than that of RAAbercGRROARFERE| &M qrRQsite sidegwalls cdwiGh AR awdYrding to

G aim1l, wherfaom @ach other by a distance larger than that of said

communication port.

8. A container according to Claim 1, wherein a
volume ratio between said first chamber and gaid
second chamber is 1:3 - 1:1.

9. A container according to Claim 1. wherein an
ingide of said second chamber is expanded toward up-
gide in use.

10. A container according +o Ctaim 1, wherein an
inner bottom surface, in use, of said second chamber
rises away from said communication port.

1l. An ink container unit comprising a plurality
of said ink containers as defined in Claim 1.

12. A container unit according to Claim 11,

whaerein said containers contain yellow, c¢yan and
magenta inks, respectively.

AR



volume ratio between said first chanber and said second chanber is 1:3 -
1:1. 9. A container according to Caim1l. wherein an inside of said
second chanber is expanded toward up- side in use. 10. A contai ner
according to Claim1l, wherein an inner bottomsurface, in use, of said
second chanber rises away from sa déconmmuni cation port. 11. An ink
container unit_conprising a plurality of said BE%SCO tainers as defined in

Claim 1. 132 A contaipey uidt a5CeTRERAE? 111, wherein said
cont ai ner s wivnteim satkl apatEimarsargntaigepé hlowk Syaes magenval y.

- 46 - 4 b ner unit according to Claim1ll, wherein said
cont ai ners conté@ﬁﬁigkﬁgw cyan, magenta and bl ack inks. 14. A

contai ner according to Claim1l1, wherein said container contains ink as the
l'iquid. 154. Ax@a»ht&hmﬁéraatmﬂimg te Chaim I, wiMeedinn sai d negative
pressure prggygléghégyﬂg hg?n{gi g@ gggeiig%ﬁgonpressed in said further

conprising, Or a porous erta conpress porous material . 16.
An-ink jet cartridge conpri sing: a first acconmodati on chanber
accommodat i ng gsnegat ld&t&&ﬁéﬁ%@cﬁd&d@kﬂgcwaiﬁr1ﬁ|wtﬁﬂd=im ovided with an

t portion for fluid with _anbj e d
AcCommodal | BR-G M. 1o, P58 ST ORRASe SN B=ERR b Db S BFFFPEd 10 said |

first accomsdarizh ainpressedsn dsaiest dwthecorpnupai $ng.claniger bei ng

subst anti al byrb8s Wity nagd! S rg?gggga tR2bukt mhfeddni | Ui d comunication
with said first accommodation chanmber through a fine comunication port

provided at a position away fromsaid air vent portion: wher ei n
sai d fine commificatddrinkieti sadtvidgsl demparigdngiti on wal | for separating

said first accommdaé|ﬁ&ﬁhg@gmm,{aﬁpm§§omgm¢mﬁ§ar§ber and an
chanber 1 acoR9R5 28, Sreantas FRRCuErs g aladd Prrvidee DD y port

an ai r vaent portion for fluid communxcatLOn with

ambienca;

a second accammodation chamber for

accommodating the ink to be supplied to said first

accommodation chamber, said second accommedation

chamber being substantially hermetically sealed except

that it is in fluid communication with said first

accommodation chamber through a fine communication

port provided at a position away from said air vent
portion:

wherein said fine communication port is
divided by a partition wall for separating said first
accommodation chamber and second accommodation chamber
and an inner surface of said cartridge, and a side aof
said first accommpdation chamber faced to said
partition wall is provided with an ink supply port;

whaerein said ink supply port receives an ink
receiving tube of an ink jet head, and wherein such a
portion of said negative pressure producing material
as is adjacent said rucording ligquid supply port is a
;ompressible region which can be compressed by the ink

receiving tube of the ink jet head toward said fine
communication port.
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wherein said ink supply port receives an ink receiving tube of an ink jet
head, and wherein such a portion of said negative pressure producing
material as is adjacent said recording liquid supply port is a conpressible
regi on which can be conpressed by the ink receiving tube of the ink jet
head toward said fine conmunication poré/ -

AT < AT Adgink hEluGRTidd 4aG356060L 000t fidd AN Gymtg! o N Sal d

cartridge is prOV|ded Wi i ng nmeans seal s sal d supply port and
said air ventwhsseipoBaddocartcifigss 16 REEHARR Wi | SRAdAPGoREBRE he i nk

recei ving t ulith BalbNKai@tsdiAG: port add. safdd AiK Jdedit pawtibage
conpri si ng:

a.first a ati.on anbe con dating a negative
pressure procﬁf’cq ﬁ'&lﬁﬁt &% BFRe, %&%%rgeanﬁffﬁ éu ?&vengtﬁ%port ion for fluid
comruni cat i orcegeiyiagbtuheepf the ink jatsbeadd accommodat i on chanber for
directly accommpdating the ink to be supplied to said first accomnmodati on
chanber, said segond gacconpogdati on chanber belﬂg substantially hermetically

seal ed except tHdt' it Ps*Ph 74 PTRHISE CAFPERSMRTh said first
acconmodat i on chanber & i gsghaccémmeadom chanbeonapoemgtadiinge@ at a

position awaynégf@mvialp@eésﬁra ol P haterial and%ﬁd&@@di@hf‘ ne
connunlcatlonagor P, rt|t|on wal, | o ratlng said first

acconmodat i on®ehe %% n&h8°§§58ﬂdf%5 §Fﬁgﬁn&ﬁ3 an i nner surface
of said cartrﬁ@kﬁ§HQ¥nd a side of said first acconnndation chanber different
fromto said partiti ora \y&lcanSaEé@Hmmlw Eh&ﬂbéﬂktéﬂp@iﬁ’em@

wherein said ink su receives an ink.rec IVI tube of an ink jet
head, and m&cé’r%”?%@ﬁxﬁ pB & P Jo &5 c’f“ﬁBbéﬁq %’g% 8% oduci ng
naterlal as | scemmdatiogactianben, ddaifl |segond auppﬁwn@z#non:s a conpressible

regi on which mﬂ& m&n&eaaﬁgt&ytmqy %ﬂ@e@mm dalfadlaxddagti Nk | et
head; wherei n sali.d negatlve ressure od géd? materi al has a
portion not cHagrddkdd B £ABIRRomR Eg HFhk jet head

bet ween sald acmnqmuﬂntibhechagham thubugh«i Edne commumicatiam port.
- 48 - or :h) P ded! a‘f:aét fzbggﬁ&PWdyS'f%m said air Yedt rSt
acconnndatlon cha acconmo I ng a

porti on, _

_ wherein said fine communication port is

divided by a partition wall for separating said first

accommcdation chamber and second accommodation chamber

and an inner surface of said cartridge, and a side of

said first accommodation chamber different from to

said partition wall is provided with an ink supply

port;

wherein said ink supply port receives an ink
racaiving tube of an ink jet head, and wherein such a
portion of said negative pressure producing material
as is adjacent said recording ligquid supply port is a
compressible region which can be compressed by the ink
receiving tube of the ink jet head;

wherein said negative pressure producing
material has a portion not compressed by the ink
receiving tube of said ink jet head between said
comprassibla region and said fine communication port.
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negative pressure producing material and provided with an air vent portion
for fluid communi cation with anbi ence; a second accommmodati on
chanber for directly acconmpdating the ink to be supplied to said first
acconmodat i on chanber, said second acconmodati on chanber supplying ink to
said first acconmodati on chanber wh#8e being substantially hernetically
seal ed except that i&u{S iln fluid conmunication wth said first

e

accommodation ¢ APbudRT ST IR AEMTORPEAPIRF port provided at a
position away from sa diast secsmpmidtiiom chamber acqummagiatisgi @ fine

communi cat i oR d f fg said first
accomodat i one%])i:'iain‘i’:)éer§1‘g %hggcgp%dac%o#ggﬁgﬁa%ﬁdng ang g%ltl nner surface
of said cartM™dytF EBRF Rostdencfoxfipid FQF”&BEEﬂﬁ%REuW%ﬁ? chanber different

fromto sai daphi¢mdeon wall is provided with an ink supply port;
wherein such a porti oy Qfeos gcgg Y6 Y SIRMLEPEQHUS A viRt erial as is
adj acent said recording |1 qui port _1s _a conpress]ble regi on which
can be conpr BSSRA é%?ltﬁﬁ FEEe€9|?E)%QBR%18é tRespHK ﬁ%ﬁsthead

wher ei n sai danegmm&aetmesmmepr OgaLd Nghdtride acebmitedarigror ti on not
conpressed byphliSet gIGR0N EE: é‘ Bt P9Csi g Sﬁ.'x%t' QEcbﬁxEoﬁ'&‘\gﬁnpet ween said

conpressi bl e rggpon an conmmuni cat1 on . An ink jet
cartridge acCHAIPRY YRils &?%@'9s“hﬁE%?W’s’thWe&mP’ébFBﬁllbfs%%@ negati ve
pressure proescept tderitalisain §146f aconaturadationr wyemtsgiay ti on does not

contain the g rﬁ)coﬂ%bdaté@g'Bﬁaﬁﬁgrr¥ﬁ¥$daﬂnﬂrk§hgg’ a first

accommdatlon accommodat i ng a negatrve pressure producing nmateri al
and prOV|ded°RFPHnlcatiUn port provided at a pasizdon away of¥oMyent portion

for fluid coganalai&|¢§hﬁmﬁaitgahrence a second accommodat i on
chanber for directly My pul e e supplied to said first
%%Tgpg%‘%gi émo'ﬁ’d’tca ﬁ"°‘8h§ r*dei ng

accommpdat i on chanber, ~sai sec
substanti al | 911%?311%@1:@1 IpprEdghed Uﬂl:bpion Iseparatingi satd fikstonmi cati on

with said i aeboRG6@AtTSAIdnAmNaa BRET séibd! HEcRminbBRt £G4 HEd ON port
provi ded at 05|t%on amaﬁffron1?ald I r_vent wherein

ortlgné
said fine co ol 3ce gf Pt BWFEES vBtde @F separating
said first asaddnbivst Brodymodetiandcsantar didfermptiafrom whanber and an

nner sur fac8agh kel eRd Waldeusapdops BldiSuseh Sl dnkl kspprpcomudat i on
chanber dlffer%@t fromto said partition wall is prOVIdeJ“Mtflaﬂ I nk

supply
wherein such a portion of said negative

pressure producing material as is adjacent said
recording ligquid supply port is a compressible region
which can be compressed by the ink receiving tube of
the ink jet head; '

wherein said negative pressure producing
material has a portion not compressed by the ink
receiving tube of said ink jet head between said
compressible region and said communication port.

20, An ink jet cartridge according to Claim 19,
wherein such a region of said negative pressure
producing material as is adjacent said air vent
portion does nol contain the ink.

21. An ink jet head comprising;

a first accommodation chamber accommcdating a
negative pressure producing material and provided with
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port; wherein such a portion of said negative pressure producing
material as is adjacent said recording |iquid supply port is a conpressible
regi on which can be conpressed by the ink receiving tube of the ink jet
head; and such a region of said negative pressure producing
material as is adjacent said air vemS portion does not contain the ink.

22. A printer using an ink jet head as_defined in Cl aim2l. wherein said
different side i@ 8isivent pantionofeai H1piR (SATHRIGALL RN hher ei n sai d

i nk supply portasyidngakd fine conmuni cati on port are di sposed adjacent a

bottom portion, and said_ink ;q%éogﬁ5&a£§°?c@5§%§g¥ifgglgéggg%gyer t han

said ink supply port, angd S%% a vent portion I's di sposec ~a high
| evel . accommodating the ink to be supplied to said first

accommodation chamber, said second accommodation
chamber being substantially hermetically sealed except
that it is in fluid communication with said first
accommodation chamber through a fine communication
port provided at a position away from said air vent
portion;

wharein said fine communication port is
divided by a partition wall for separating said first
accommodation chamber and second accommedation chamber
and an inner surface of said cartridge, and a side of
said first accommodation chamber different from to
said partition wall is provided with an ink supply
port;

wherein such a portion of said negative
pressure praoducing material as is adjacent said
recording liquid supply port is a compressible region
which can be compressed by the ink receiving tube of
the ink jet head; and

such a region of said negative pressure
producing material as is adjacent said air vent
portion does not contain the ink.

22. A printer using an ink jet head as dafined in
Claim 21. wherein said different side is a side faced
to said partition wall, and wherein said ink supply
port and said fine communication port are disposed
adjacent a hottom portion, and said ink supply port is
disposed a level lower than sa3id ink supply port, and
said air vent portion is disposed at a high level,
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