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| NK JET CARTRI DGE, | NK JET HEAD AND PRI NTER FI ELD OF THE | NVENTLON AND
RELATED ART The present invention relates to an i Pép7 256
cartri.dge contai ni ng l'iquid ink, manufacturing nethod t her eof,

jet head and printer using the cartridge, and is usable with a oﬁvpng
machi ne, a facsimle nmachine or another recording apparatus,

communi cation apparatus, office equipnment; conmbined 10 machine or printer
Fbre{ofore an ink cartridge for an ink jet recordi ng apparatus is
|ﬁtegrally formed with an ink j et head, and when the ink in the
cartridge is usedNK JEIP,CARERIDGH, eNENTERIKEAMANDNPRINEER ar e di sposed

of. 15 The quantity of the ink remaining in the cartridge is deci ded
by the ink retaining capacity of a sponge (vacuum produci ng nmaterial)
occupyi ng the entlrety of the space in the cartridge, and it is
relatively FIE AN i e at

63242/ 1988 dlscloses such an |nk contai ner. The ink cont ai ner contains
a foamed material, ankhgtPyesent ’r%‘f%@?’a‘l’nm}"?%aﬁﬂslﬁ? ?%t“i“écl)?'ﬂl ng head
havi ng a

| [it f k 1 fi
cont ai ner 2 i ura glec' )cl)céfb%’rﬁl’dl i Eéle te]g"‘li‘?r’gd O{flkki (é‘e‘%ﬂ‘éfaﬁguﬁb?%dgeﬁﬁ?‘arl al such
f d t t duct dth
ok raren DS éj’-[ee oG o 1€t head #0E PEERASE' ARk FHE, Lacuom AN e

Appl i cation No. 20

cartridge, and is usable with a copying machine, a
facsimile machine or another recording apparatus,
communication apparatus, office equipment; coﬁbined

10 machine or printer.

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

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

20 6324271988 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

- 29 porous material such as foamed polyurethaﬁe material,
the production of the vacuum and the ink retention

(prevention of the ink leakage from the ink container)
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- 2- are acconpl
material. However, th
entirety of the ink c
therein is limted,

I shed by the capillary force of the foaned

e foaned material is required to be filled in the
ont ai ner, and therefore, the quantity of the ink

5 and the quantity of the non-usable ink is relatively

| arge. This neans that the ink use efficiency is |ow It is difficult

to detect the rennini
the ink consunption
and 10 therefore, it
vacuum

ng amount of the ~2-ink therein. In addition, during
period, the negative pressure gradually changes,
is difficult to maintain a substantially const ant
Japanese Lai d- Open Patent Application 522/ 1990

No.
di scl oses t ha@ret RECPRRldghed &Fe tdenhteamistlary Sfimegarf 18 Ha%ed he i nk.

More particularly, it

. 15 di scl oses integral ink jet recordi head and
i nk cont ATEF L3t onpFoYeYg ta Mﬁ%‘?‘?ﬂ(qﬁ?ﬁ%’r%rl? o?equlrec‘gﬁ‘i%i ning a-

| e o R
arge, amount o Al el ANy POSA TN ANde 2 SIR! |

mat eri al bet wee

and a.snallrgfgogfated

that th 20 J f fd.Ci 1Sl L hes i '
o o | 20 lehestl Bl i) U Boeseneranlnitedtieds |

di sposed in the i nk pdssage

the ink cant g Relndl
containing the I N

ge porous N _I
RO RDE the ARG Y 1Mk £ONt&] Hefv&ppabl e of
I's provided at a side of the porous material, 25

which is ef f aglrger t onieceiodhd hdtkehd onme ds@netheciencprigarawi nk
contai ner due to expansion of the air in the primary ink container upon

tenperature ritsds difficult to detect the remaining amount of the

ink therein. 1In addition, during the ink consumption

period, the negative pressure gradually_changes, and

10 therefore, it is difficult to maintain a substantially

constant

522/1990

vacuum.
Japanese Laid-QOpen Patent Application No.

discloses that the ink cartridge contains

substantially oenly the ink. More particularly, it

15 discloses an integral ink jet recording head and ink

container, comprising a primary ink container for

containing a large amount of the ink at an upper

position, and a small porous material between the ink

jet recording head therebelow. It is stated that the

20 ink use efficiency is improved because only the ink is

disposed

material

in the ink passage without the porous

contained in the ink container. In addition,

a secdndary ink container capable of containing the

ink is provided at a side of the porous material,

25 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



- 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 makerial, 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 {sresedrasdacesabangeabl asi ith a@aintiadge at cubstentinedy

to an ink jet recording head, the ink can | eaks out of 15 the porous
materi al, and thenetant, negakivet prkssure of theageicogiding head In
an ink cartridge, the ink is sealingly contained in a bladder, and the
negati ve pressuferbhg the rpeopfindeeresagdiom-ai ned constant using a spring
20 structure, but this is expensive, and it is difficult _. to

mass- produce with the cofReEPlifeftERFENEE oWhERe the r%ﬁﬂﬂqﬁ?%ﬂerture. I n
| nexpensi ve 1 nkoPRSELaR: pBeRSaERG S S5E B SRR TS Bfen 25
socomnlLare "B A heRR BeESHST RN amquns of g HESAEUES Tove
the ink 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 leﬁkS‘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 anlink jet recording head, the ink can leaks out of
15 the porous material, and therefore, it is still not
practical.
In an ink cartridge, the ink is sealingly
contained in a bladder, and the negative pressure of
the bladder is maintained constant using a spring
20 structure, but this is expensive, and it is difficult
to mass-produce with the correct performance of the
spring structure. In the field of the ink jet
printing (non-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



e i

-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 conprises a first container
cont ai ning a vacuum producing material -4- 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 second contai ner bei ng

substantially hernetically closed with the exception of . the
conmuni cat i onCAFFRSPABAEPEstO the gdpeLiAp, of the ink from ¥hg,,oqe

Lai d- P | i i No.. 1 16385/ 1985 di | di
maving o o SPeebRing. Rerd GHEARS) EreoRFAREaR% SPeTRsaaR ARy B11 DO POY
duri h i ton. . T g di i i b bi

o T a e noe bl BleORERbb8ine 08, capapl §38KILR0 ol bl AaR0S0T 01 T

20 recording;bhRabs eXBBRGH the! B5eTRLANGAL1AT when CHA! ?%%d_nbo the ink

j et recordi ng apparat us. panese La Open Pat en plication is

directed anl yoperathient B8 awer thewial bae.i nlast Br eeghitd)e ikedisdi ng ti p.
It conprises as essential elenents a first 25 |liquid absorbing material,

and a second akear foagd thatmther fahdahienltadbstriuetuess domprtilsas tahe first
absorbing material although it absorbing a small

first container containing a vacuum producing material

and provided with an air vent and a second container

for containing substantially only the %nk to be

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

Japanese Laid-Open Patent Application No.

19 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 oniy_
to the overflow of the ink through the recording tip.

It comprises as essential elements a first

25 liquid absorbing material, and a second aﬁéorbing

material which absorbs less ink than the first

absorbing material although it absorbing a small



anount 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 chamber fromwhich the recording tip is projected dowwardly,
5 and hernetically closed in accommpdati ng chanber to supply the ink
to opposite sides of the chanber. Wth this structure, when the air in
t he cl osed ink cont ai ner expands dusgto the anbient tenperature rise
with the result of the ink in the ink container into 10 the first
absorbing material, the ink incapable of being retained by the first
absorbing material, is absorbed by the second absorbing material, so
that the amoeant| ofi thedimi, ettheofsdagdnd rabsdtising indateridl waing be

prevented. It al so discloses provision of a 15 constant w dth groove which
i s effective, dilsprsede above the Hfd asip ahsnchindimaetidhedt cdntains only
air, to permt the expanded air to escape through the air vent .
The groove | sPEfi&AgRd CLlosAR RO Hdia shieriteilo 2 cerfeat FRIMELHN a si de

S oo Whi o g S ekl Lo 20 2 PALS g S vELL DEMESR L et 2l
o s AR AR A UL LRI, crpgpdh et e
o1 erence beigny ihe e U Wpdebed Aied e e ORaiRBL Iyl ef 10
I'n addition, thg LRty Y, dihd ONE air in the closed ink
container expands due to the ambient temperature rise
with the result of the ink in the ink container into
10 the first absorbing material, the ink ;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
permit the expanded air to escape thyough 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 non-contact reébrding. This
problem is not recognized in the field of the

recording pen. In addition, the constant width groove



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

ink containers are not the same. |f one of the cont ai ners becones
enpty first, the ink jet recording operation becane no | onger possible
despite t.he fact that a | arge anountGef -tthe ink is remaining in the
other ink container. This is because a |large anount 10 of the air is

i ntroduced into the first absorbing material with the result of

i ncapability of the ink supely. This is against the aimof this
i nventi on. serve \RARYC RO FREC PRVENPFOREIES 0L the ink togedhern g

alternative object of the present. i nvention tqQ provi,de .anp, i nprovement
to the f utbiBRrent el 25F r uBRdr Eg é:\(?ifﬁé:et'het%ﬁ rs aq‘c@nét)aijitﬁeerl%
contai ni ng the_yacy PﬁQdﬁEkngeﬁﬁt%%Eabe%%d gg@?ggg{ with the air
vent for communication wth the anbi ence, 28 and a second contai ner for
substantially only the haliitionaliyhe tHePRINkeE drisudie fddStoLaniainias , the
second cont ai ner being substantially hernmetically closed with t he
exception of thekcesmuaifiatsoard bt el isadde. If cuid abhethe The
I nprovenent is intended to effective 25 use for the ink jet recording or
printing. containers| becemaso et yolfjigstt ,oft Hehel s epetnt réeamtinidon
to provide an exchangeable ink cartridge, an ink jet

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 larqe amount
10 of the air is introduced into the first absorbing

material with the result of incapability of the ink

supply. This is against the aim of this invention.

SUMMARY QF 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 csntainer
containing the wvacuum producing material and provided
with the air vent for communication with the ambience,

20 and a second container for substantially only the ink
to be supplied to the first container, the second
container being substantially hermetically closed with
the exception of the communication with the first
container. The improvement is intended to effective

25 use for the ink jet recording or printing. -

It is another object of the present invention

to provide an exchangeable ink cartridge, an ink jet



-7- head and a printer using the sane capable of effecting 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 thereof of the ink cartridge. It is another object
of the present invention to provide an exchangeable ink cartridge in
whi ch the vacuumis produced in the_knk cartridge when the

recordi ng operation is not effected, thus preventing 10 ink |eakage

t hrough an openi ng upon small i npact. It is a further object
of the present I nvention to provide an ink cartridge in which the

remai ni ng non- Head! 8ndink peiAtBENM1E€Hg the same capadile it apfictiylg her
obj ect of the present 15 invention to provide an exchangeabl e ink
cartridge highcbpead| easoedpagsi whided theomaduunh ddre benk does not
| eak out during transportation of itself. According to an
aspect of the peaéstained substantiadlyacregtamtofin lse haargaimartodifci ng
material 20 that adjacent to air introduction passage does not

contai n the inkheppegdpdgfsem the s&arigefofthehaisenko the teapdbugh the air
vent fromthe ink cartridge can_ be _ prevented agai nst the anbi ent
condi ti on chan§gereof °§agPPcaP§rF?rﬁﬁéﬁgﬁ'sealing nenber is used to sea

the 25 air vent, this_aspect of .the inventiaon is effective to
prevent renoval of the §gaEFnanH§Hﬁ§rPBBGF&n§ e fFesent invention

to provide an exchangeable ink cartridge in which the

vacuum is produced in the ink cartridge when the

recording operation is not effected, thus; preventing
10 ink leakage through an opening upon sma}l‘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 ié effective to
prevent removal of the sealing member. During the use -

of the ink cartridge, this region is effective to the



of the ink cartridge, this region is effective to the

proper anount of the air is introduced into the ink cartridge, thus
suppressing variation of the vacuumin the ink jet cartridge. The
regi on adjacent the air i ntroduction passage is conpletely free from
being 5 wetted by the ink, the ink seeping speed is reduced, and
therefore, it is desirable. However, it Lg-a possi bl e alternative that
~the region is once wetted by the ink, and the ink is thereafter
removed. Accordi ng to another aspect of the invention 10
based on the above-descri bed fundanental structure, t he vacuum or
negative pressereper oyuweuny ehtbheadirsis intooguesdednte theabhk of being
conpressed in the regi on adj acent an ink supply opening or an ink

suppl y pi pRRTRFE4Ee s PRevi SepPERS1iRg J8aBpPosPReCfr GRft HACUEY in
partition wall hav%%g a snall conmmuni cati on part bet ween the first
cont ai ner and % offlt cORT BF Hdge - TheBﬁeﬂb?ﬂgagéacﬁn§tEBFlPiéd i nk path
can be assured,i e vacuum p fromthe.second ink

contaner . ForehEodrrEhaE BREFRER LR, HopPPekeL, £Rrr, EEPBBSLRE ik supply
opening is glsp ?@%% y Eﬁ%g¥§k}gg%éngé#egg€EYHéC§%%8a Qgrgeagkghlve to the

bott om surface © p€ I'hcl udes an

e on Beabacehtichbe e 16 gepsrhBielecaidhagor b al g and o
conpressing  posilel¥ag1HETRALIVE BHatBRRE! reBYofl01BJoRte WREtRBKDY
the ink, and the ink is thereafter removed.
According to another aspect of the invention
10 Dbased on the above~described fundamenta;igtructure,
the vacuum or negative pressure producing material is
compressed or capable of being compressed in the |
region adjacent an ink supply opening or an ink supply
pipe which is provided at a side opposite from the
15 partition wall having a small communication part
between the first container and the second container.
By doing so, a stabilized ink path can be assured in
the vacuum producing material from the second ink
container. For the 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 valve 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



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 fromthe partition wall toward the
i nk supply opening, thus permtting consunption of the ink in the
vacuum 5 producing nmaterial, and therefore, the anount of the

non-usabl e remai ning ink can be mnimzeg~ According to a
further aspect of the present i nvention, a region of the vacuum
produci ng materi al not conpressed by the supply pipe, and the region
10 conpressed by the supply pipe are forned in the order nanmed from
the partitionthekl alér mfnghehénki is the seocomdnicoattadmegalciant det he opposite
wal I, by which one way ink supply path is forned in the non-conpressed
regi on, and i HS&8dPPironALtRE A&ndenbsgonoR-udle @immoves fzepsuihecan be
further reduced bX the ink _retainin . _capacity in the conpressed

regi on. part tlonTHélﬁr§§€ﬁFdi%P@nﬁﬂ&nﬁﬁﬂﬁlddé§eﬁi§ﬁhu6pﬁﬁe

cont ai ni ng one _or .npr.e of the above-des The

f i bed . as :
ink jet cartrP3§e of i SPRYERETGR P %%é 3§&g$$€q$é%uﬂ45yuﬁy an operator,
and t her efsor eprbﬁuf:?ngf fflgg??ﬁib' gntdh He%%rf%r{%'f %h%e_gm%u%:o:ffa%her et Ovi o

with the resu ofmati on o i NK ‘cont ai ner

of this, 1t !8oRCEEEHAR! okddh;Al AW Uad'Be minimd¥dd.!!on wall providing
a larger clearance than the i ne communi cation part in the ink
contai ner for CONhRcRIradngU ket aNtu@ithe rosbddte dftnea B it
invention, a region of the vacuum producing material
ngt compressed by the supply pipe, and phe}region
10 compressed by the supply pipe are formed:;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 fhe ink retaining
capacity in the compressed region.
The present invention includes a structure
containing one or more of the above-described aspects.
The ink jet cartridge of this invention is
20 usually handled by an operator, and therefore, it is
possible that strong force is applied thereto with the
result of deformation of the ink container wall. In
view of this, it is preferable that an additional
partition wall providing a larger clearance than the
25 fine communication part in the ink contain;r for

containing substantially only the ink. When the

cartridge is made of resin material, it is preferable



cartridge is made of resin material, it is preferable

- 10- that the thickness of the wall containing 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 the prevention of the deforpmtion. In the ink jet
printer of this invention, the ink is forced di scharged by sucking the
i nk by the sucking means and by ejecting the ink by ejecting neans 10
automatically or manual |y upon nounting of'the cartridge on the ink
jet printer. THat itheridtigkiass of thpuwakk chrtatnindof the ink in the
vacuum generati ng materi al can be adjusted before the start of the
printing oper at4H-andiicRr ke ratlor oF tthe pW*hH-ﬁgO -§smms (Fdvi GniBan be
performed w thout infl]uence of the i|nk artridge keeping state.

In the manuf acdthf%5%y ek T RATS RS et the c'&?Hl BéckBesrdPhgthe this
he_f
TS Sy o é%:“xﬁrﬁsgt e e
menber accg g ¢ dPrqu& Pﬂﬁ*n Beﬂ{xahsﬁre 20 angH.t ghger. to
tr| ge

the main bddy of the i acuun1 uci ng

Rarer e bﬁﬁﬁ%‘?ﬂ%ﬁ%%ﬁ%ﬁ?f%%é;@fffﬁ@ carsuaesen Bl 20
the fine Comnﬂhééitm@rhwrﬁrlnter 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 mcunting%bf‘the
cartridge on the ink jet printer. This is preferable
because the state of the ink in the vacuum generating
material can be adjusted before the start of the
printing operation, and therefore, the printing
15 function can be performed without influence of the ink
cartridge keeping state.

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

20 wall and a covering member by fixing the covering
member accommodating the vacuum producing material in
a containér, 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



provi ded by the partition wall is larger than an aver age

pore size of the vacuum produci ng nateri al (preferably the average pore
size in the region adj acent the fine comunication part) (practically
not |l ess than 0.1 mm), and it is preferably not less than 55 mm If

it is less than 3 mm the further stabilization can be expected. The
vol unme ratio of t he vacuum produci ngitpaterial container and the ink
container is not less than 1:1 and not nore than 1:3, practically. 10
These and ot her objects, features and advant ages of the present

I nvention wll becone nore apparent upon a consideration of the

fol | owi ng avRsge MInn 9fze hef ptiee eyreuuanpradushng saterkal pr esent
i nvention taken in conjunction with the 15 acconpanging drawi ngs.
BRI EF DESCRI PT{EXekgratiy Oragy Aesrage pore size fpgthe $efiol schematic

partly broken ) éﬁﬁs ective view of an_ ink cont?iner aﬁcorftng tg a 20
first enbodi neARIdfeRhethf LR FRUBHRIGAtion part) (PTrackigaity Rl g
sectional view of tqg i cont ai ner . of _Ei gur % Fi gure
3 shows exanpr%%s%ft %ﬁﬁ%b*i%ﬂ)be?ﬁgeﬁg 8 pfﬁggggp ?iaﬁg éﬁastﬁgagupply
pipe. 25 ¢ 5 o, FPULe f#511LUStERLAS3OmmO AL EARLRXZP! €.
Figure 5 illustirates Tnk:supply part used I n _

stabilization 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. I

10 These and other objects, featu;és‘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 comparisog example.
Figure 5 illustrates ink supply part used in

this invention.



this invention. -12-

Figure 6 illustrates a positional rel ati onshi p between an ink supply
portion and the fine comuni cation part. Figure 7
illustrates the structure of the 5 fine comunication part.

Figure 8 illustrates configuration of the partition wall at a side of
the fine conmunication part. -12- Figure 9 illustrates state
of the absorbing 10 material at an end adjacent the partition wall.
Figure 10 illustrates the state of inside of t he absorbing materi al
agai nst ambi ent condition change. - Figure 11 illustrates
a manufacturing met hodFigsracéoidilngtirates enpodiirdmnadf the present

I nventi on, and illustrates an ink jet head. ) Figure 12
i|lustrates afet@kipeshppj hetwegAdan ink;supml Yo RATHiRGe andatibe t herewi t h.
Figure 13 illustrates nodified enbodi nents of 20 the present invention.
Figure 14 is 421BE8cFPBRYPLGRERCH PASErati ng perm ssible inclination in

use, of the ink cartri ows confi.quration in

: . Fi 5
an embodi nent of gﬁguﬁﬁegeﬁglFﬁ$§ﬁFF5%% 28? Fucilite 2 16
iIIustrateg tggnghgggguhgcgggon parQr.inting operation.

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 partitiqﬁ wall.

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

| Figure 11 illustrates a manufacturing method
15 according to an embodiment of the present invention, -
and illustrates an ink jet head.

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

Figure 13 illustrates modified embodiments of

20 the present invention.

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

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

25 Figure 16 illustrates the change‘in the
printing operation.

Figure 17 illustrates pressure to the



Figure 17 illustrates pressure to the

- 13- external wall of the cartridge according to an enbodi nent

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

col or I nk contai ner according to an gqggdinenp of the pr esent

i nventi on. Figure 20 is a graph showing a relation 10

bet ween the thickness of the wall and ink | eakage by t he external
pressure. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

Referring to Figut&sndl-whilt Ber enkescahewhdae atzordilagCc@at anner having an

i nk supply opening forned in a wal I of a vacuum produci ng materi al

contai ner that efmbodimeh&ced theappesenti anvemtdicdn.which is cooperative

W th a bottomsurface of the cartridge to forma fine

comuni cation part 8. 28igure 18 isFiagseetlonsla viiews pdcta wodiifdwdof t he

i nk contai ner according to a first enbodinment, and Figure 21is a

sectional view ekamhdej pf abniaknerrirdidag Rgcording tohar iembodimesd nent .
As shown in Figures 1 and 2, the ink_ 25 cartridge main body 1 of this
enbodi nent i3 ppPévFBedpresent invention.

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

Figure 20 is a graph showing a relation

10 between the thickness of the wali and iﬁk‘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 éaftridge to form a fine
cohmunication 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



wi th an openi
a position di

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

conprises a vacuum produci ng material container 4 for cont ai ni ng the
vacuum produci ng material 3 . and an ink container 6 for containing
substantially only the ink, 5 which cormanicates with the container 4 at
bottom portion 11 through the clearance 8 provided by the

partition wall 5. Wth this structure, the air is supplied

ng 2 for conmunication with an ink jet recordi ng head at

spl aced toward the fine

t hrough the opening 2. However, what is inportant is 10 the ink is
suppl i ed ass@QRm%PHQQﬁﬁqnmPa¢#:kﬁwﬁ%@n€¢r® of a eheaadhceh@- cohfruni cati on

part 8 toward the opening al ong the bottom 11 of the ink_cartridge.

Wth the

t he i nk contai ner . The descrl tion w%
)

def or mati on
t he supply
adj acent the
supply pige f
been inserte

cqwm@ i erm EeQUE S GRABEHL A GrRERiBeT: AefPRK

quﬁel uW?‘%rvac um Ry
contd e’ n6 C@Wéff&iﬂg Q@QE%HQ?IS}&‘BQQ% giﬂﬂ

opening. ure

unc |on|hg as a

layr&a.w‘méé@ei%w RO LBArhikekek becqr ghpgolicad has

Into an . exc angeab e Ink cartri d e accor

Ing to this

a

in

t he, conpr essi ng

?ﬁén%rﬂggﬁFéag gdﬁﬁ%n@“nﬁ?ﬁrlal

embodi nent . W&&i&ﬁslﬁt'@ﬁﬁouéﬂethé'Bieﬂﬁﬂﬁéé g b%ovzdedpE)?Sﬁhéont acted to
t he vacuum produci ng nenber, and the ink jet recording apparatus is

operable||1tﬁufm1ﬁibmeﬁaprt5.A filter may be provided at an end of the

10

15

20

25

With this structure, the air is supplied
through the opening 2. However, what i§ important is
the ink is supplied assuredly from the iﬁk 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
as to the compressing deformation of the vacuum or
negative praessure producing material by the supply
pipe in the compressing deformation capable region
adjacent the opening. In Figure 3, a joint member 7
functioning as a supply pipe for supplying the ink to
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
respect. A filter may be provided at an éhd of the
joint member to remove the foreign matter in the ink

cartridge.



joint menber to renove the foreign matter in the ink cartridge.

When the ink jet recording apparatus is operated, the ink is ejected
out through orifices of the ink jet recording head with the result of
~ink absorbing force in the ink cartridge. The ink 9 is 5 supplied by
t he absorbing force fromthe ink container 6 through the clearance 8

bet ween the bottom end of the partitign and the bottomof the ink
cartridge 11 to the vacuum produci ng terial container 4, and to
the ink jet recording head through the vacuum 10 producing material 3 and
the joint nmenber 7. By this ink supply, the internal pressure

of the ink contai ngheR ¥héChnkSjetos8E-2%¢ER! abpaddttis is Clearance 8
reduces with the result of pressure di fference between the ink

contai ner 6 andpébstgdcuthe ihkpisddgetgedabati ahrowghaiordfidesWoith t he
conti nui ng recordi ng operation, the pressure difference continues
to increase. Hohevink jehceetbediagubeadrwdth nhe resulrt erfi dlnk s open to
t he anbi ence by a clearance 10 between the joint nmenber and the
‘openi ng. The apBbsprbing farrediBethpnipkt keritgiidgent ailhe isk 1 dwgh the
cl earance 8 between the bottomend of the partition _menber 8 and the
i nternal boltoffifBRt{adePY1tBe fR8orhing forgg fxiogydhenddiyFat@ipg&iium
produci ng mat eri L. At tgis tine, tge ressure difference between the
ink 25 cont apng rgughqthfc LS8R ERRFRr 8d Eftﬁ’ﬁeﬁ'a%é’ﬁ fottom end o
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 memhér 7.
By this ink supply, the internal praessure of
the ink container 6 which is closed except for the
clearance 8 reduces with the result of pressure
difference between the ink container 6 and the vacuum
15 producing material container 4. With the continuing
recording operation, the pressure difference continues
to increase. However, since the vacuum producing
material is open to the ambience by a clearance 10
between the joint member and the opening. The air 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 vacuum producing material. At
this time, the pressure difference between the ink
25 container 6 and the vacuum producing material

container is canceled. During the recording

operation, this action is repeated, so that a constant



container is canceled. During the recording operation, this action is
repeated, so that a constant negative pressure (vacuun) is
mai ntai ned in the ink cartridge. Substantially all of the ink in the

I nk container 6 can be used up except for the ink deposited on the
internal wall surface of the ink 5 container, can be used up, and

t herefore, the ink use. efficiency isjgoproved. When t he
recordi ng operation is not performed, the capillary force of the
vacuum produci ng material itself (meniscus force at the interface 10
between the ink and the vacuum producing nmaterial) and the like are
produced. Partnegative, prassut@e(vvakuum) isomadmtioed rnamthlee iinkk
container is started, the ink retaining state in the vacuum produci ng
mat er i al partrbdgsubsfunstantyaddwsedat of Shecdnihdnaithe 18K col | ect ed
in the ink container is substantially in a certain degree of vacuum
and t her ef or e, CPREAPRRESHr €3N be B§PANUR PHCERE @éﬁ%ﬁﬁﬂﬁéq extrenely
stabilized, so i nk | eakage fr3n1the |nk recordlng head

th
i s suppressed. deggs:.%:es on %h?f 1???@1?3 ult g G8FE étrl?eal Bk properly
selected in accor?ance w th tge |nk rec r% lE% to be used
therewi th ahd FPREREGH uHBRr 3F 338 \‘)ﬁ\ﬁ,’énan 'hte%g gﬁjurﬁrﬁ' |ur§ge
mat eri al contaéggicgggc§hgslghprovedconta|ner are properly determ ned, the
structure

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

10 Dbetween the ink and the vacuum produciné_material) 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
balaﬁce 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



25 shown in Figure 4 is possible. 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) may be accommodat ed in separate exchangeabl e i nk cartridges,
respectively. These ink cartridges may be unified as shown in Figure
19A. The 5 exchangeable ink cartridge nmay7eonpri se a bl ack cont ai ner
exchangeabl e ink cartridge which is frequently used and one anot her
col or exchangeabl e cartridge, as shown in Figure 19, (B). Any

conmbination is possible in consideration of the ink 10 jet apparatus. In
the exchangeabFeceérdirgstyanieus calacconidsngbleckhi yeddbydi megentian or der
to control the vacuum the follow n preferably optim zed:
material, conf?Bér&Ya®h BAY B?néﬁ§P@ﬂ§dégeﬁhénv§893ﬁﬁte ex&P@&S@PPée
material 3, confjguration and dinmensions_of 15 rib end 8, configuration

and di mensi onsiBF ¢RELridges) LeSReEtRVELYneehBERE APK SATLE14H85 he i nk

cont ai ner botton11% rati o_between_the va pr oduci ng

material cont aff%rP4 %ﬂﬁgfﬁg ?ﬁksBSHPaFﬂeFlgure ég confP§ur ati on and
di mensi ons §f éQ? %Qébfg gﬁ ?gﬁa %_ EBESEESQ %gggﬁtthereof into

the ink con con ura s on- an he
filter 12, andcéﬁﬁaﬁﬂé£aéﬁcﬁﬁﬁééﬁﬂlgf1hﬂechﬁ%r1dge which is 1he material

of the vacuun1prodUC|ng menber may be any known material if it can
retain the i nkfrequently used and one another color exchangeable

cartridge, as shown in Figure lé, (B). Any
combination is possible in consideratipn of the ink

10 jet apparatus. In the exchangeable ink;cartridge
according to this embodiment, in order to contraol 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 wvacuum producing member

ray be any known material if it can retain the ink

25 despite the weight thereof, the weight of the liquid
(ink) and small vibration. For example, there are

sponge like material made of fibers and porous



25 despite the weight thereof, the weight of the liquid (ink) and
smal | vibration. For exanple, there are sponge |ike material nmade of
fi bers and porous - 18-

mat eri al having continuous pores. It is preferably in the formof a
sponge of pol yurethane foanmed materi al which is easy to adjust the
vacuum and the ink retaining power.-P+ticularly, in the case of the
5 foaned material, the pore density can be adjusted during the

manuf acturing thereof. Wien the foaned material is subjected to

t hermal conpression treatnent to adjust the pore density, the
deconposi ti on ®&terial hayire Yyt ipeopeporesh t bt Eesareferakhvngfng t he
10 nature of the ink with the possible result of adverse influence to
the record quafie yEoEmPE Rre@ege of polyprarhgner £aemert "ptegidtranl e.
For the purpose . . meeting various_ipk cartridges.f varjous ink jet
recordi ng appafTiiess ¥ eLPoAdh tp&’% ‘Gﬁ‘ﬁg??yanﬁﬁi"ﬁaﬁﬁ% materials are

required. I is dostyabl Sollal g reschoaied MEheLhal cL peeghgd by the

t her mal conpre%% vi g a predet érimne er of "Célls (nunber

of POLES Pﬁﬁmédimriél CUtps NbGrd ?gféigg gLAERS! 9Bjudbda It is

squeezed into the vacuum produci ng hat er contalner “so as to provide

the desired poj@r{iegSthy manufa@BuiiRgCBRELE8EY fWhERA the foamed I'n
this enbodi ment, the clearance is provided bet ween the joint nenber 7

and the openi ngateffdl t1® subjetbedt toEtheimdlt Goppiraskiont teduehent of the
alr fnto to adijust the pore_@ensity, the decomposition is
produced by the.ﬁeat with the result of changing the
10 nature of the ink with the possible reghlt of adverse
influence to the record quality, and.therefors,
cleaning treatment is desirable. For the purpose
meeting various ink cartridges for wvarious 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

configuration is usable for the joint member and the



25 the ink cartridge. However, this structure is not . limting to the

present invention. Qther structure or configuration is usable for the

j oi nt menber and the -19-

joint opening. In the case that on the vacuum producing material is a
porous material such as sponge, it is preferable that an end of the

j oi nt menber 7 is inclined at a certdi9r angle with respect 5 to a

joint menber inserting direction, since then as shown in Figure 3(a)
and (b), the parting of the porous material fromthe bottom of the ink
cartridge revented upgon insertion of the joint nenber, and

the surface coﬁ?éﬁg BeeRdad - thé“f FlhteeFaéﬁdtthﬁé'- PR R VASWbduci ng

material is maintained assy nt of the joint

. ser.tj.on._ anou
menber is too PAP Ec"flﬁema s épélse& EFF PS5t t“?agﬂer ts‘{gg 4% he vacuum

duci d [
II[:)irgulrJgI gg (c), sgghgrég?é‘rtaglg pEg%rg?fa%rl% tth%q; Satw qﬁecﬁée congog'ered that anI "
outer wal | Of embethg gl Ehcfﬁ%*éﬁr 'ts PG va&gtwrmwsces%%

in Figure 5, e configuration of the opening 2 a sl ot (Flgure

5 (a)), rept aeauhaﬁoﬁﬁtgn@ﬁbér GRslkerting dﬂﬁe@iﬁl&zﬁr s(fn@ralén d<)). The
preferable 20 configuration of the opening 2 provides a clearance

bet ween t he j oishbwietheFigure! 3¢ ajornd ), dhd paxtning of tHwt it is in
contact with the outer periphery of the joint menber at the bottom of
t he openi ng (bpbromsomateriaflhd rionk tder thatdgs chd:hiehatnk tcastmigtge at t he
Hpper is prevented upon insertion of the joint member, and
the surface contact between the filter andwthe vacuum
10 producing material is maintained assuredlyq 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, (c);lis preferabie.
15 It will be considered that an outer wall of
the joint member'is provided with grooves. As shown
in Figure 5, the confiquration 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



25 portion of the opening. As described in the foregoing, the
exchangeabl e ink cartridge has a joint opening

- 20- functioning also as the air introduction opening, and
therefore, the structure is sinple. The anount of i nsertion of the
joint nmenber 7 into the exchangeable ink cartridge is properly
determ ned by the ordinary 5 skilled ir20ke art so as to provide a

conpr essi on regi on of the vacuum produci ng nenber to prevent ink

| eakage upon the insertion and to prevent ink supply stop during the
recordi ng operation, in consideration of the confi uratlon of . the

j oi nt menber, TUREtIQRARMH 2169 BFO&H@I@@HH%R&HQQ“QﬁﬁP g @t i on of
t he ink rtri.dge n the foreg enbodi nent, it is
effective %F5369%$|d5h§ns§FPqﬁﬁﬁ?|ﬁ§tﬁﬁ§gkﬁnul 6ﬁﬂﬁfqb ;P mat eri a

contai ner, sifpge.thenatBe Leg' B0k H&qeﬂév SRR Alel g ey Al that

does not conta S "eas ocate adjacen

i nt roducti on e Ry |
ink cB3t3aGGe eIQ 3%3 2 On : éf)n:.riE‘d K died csf&qcfcﬂég;

appar at us agai nst the a nt ¢ ange 'S | nprove
conflguratsons&&dlean&asrtQESaefc e as?Qo PRWVAE e Shgsraaiidde end of the

partition wall and the ink cartridge bottom are not |imted. However,
if it is too semtibn bife ttenivacus ereriudidy tiembak ¢ preverddarst r ong, and
al t hough the ink | eakage can be prevented through the joint opening,

but the ink leakage upon the insertion 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
matériél 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 smallﬂ the meniscus force with the ink is
too strong, and although the ink leakage can be
prevented through the joint opening, but the ink

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

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



25 supply to the vacuum producing material container is difficult,
with the possible result of ink supply stop during the use. If it is
too | arge, the opposite -21-
phenonenon occurs, and therefore, the height to the partition wall of
the fine communicating part is preferably | arger than an average pore
size of the vacuum produci ng materi-@1{average pore size adjacent 5
the fine communi cation part, preferably) (practically not | ess than
0.1 m, and not nore than 5 mm For t he purpose of further
stabilization, it is preferably not nore than 3 mm Figure 7 shows an
exanpl e of the@henomeponf pgauatsiongt tterefarg arfthe hefghytireo thga), 10
shows the structure and configuration nost stabilized in the present

i nvention, us®Ltdting HgldgSinfhe LingnrANHERtcating sPRBFnkY with a
constant hei ght qver the entire wwdth of the cartridge, Figure 7, (a),
(b) and PERreIRGLY &ﬁgﬁﬁﬁnEQ?q|?4Mﬁ%ﬁf§9ﬁaQﬁﬁﬁnﬁﬁ%%l?{thgS part is

formed onl'y a_part. of %?f entire w dt cartridoge,.and is waved.

Thi 5 st ruct ur aesusy paceira e Waliadh Natdiaon cofd ales FaiflEnt i dge s
Lg:r?rﬁ..rﬂ cat? ngltg%; ft%siz‘{/’(\ai't » WNI g\rﬁtﬁgfwﬁﬁ#%ﬁ%ﬁgek%%égtejbc?ﬁayi nsi de
of the cartri ¢d@R 133% HWMaRio.1 mm) | HAdP RSt | mdré 2nde someentggied. In the
exanpl es of Figure 7, (e) an&'(f), a recess is forned along a
vertical direeathedbudipdsee ofarfudtidy ¥ddpiTiza€ioMK it isCprépergblyWth
this structure, the air having cone
not more than 3 mm. Figure 7 shows an example of the
configuration of the clearance 8. Figqré 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 exémple 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. In the examples of
Figure 7, (e) and (f£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.



25 to the bottomend of the partition wall is effectively I ntroduced

into the ink container by the recess, thus I ncreasing the air tracking
ef ficiency. -22- The
clearance 8 is also determned in consideration of the position of the
j oi nt openi ng. Referring to Figure 10, (a) and (b), the partition

wall end is at a position |lower than theedbdttomend of 5 the joint
opening in Exanple (a), and the ink retained in the vacuum produci ng
material is |ower than the bottomend of the joint opening, and

t herefore, the | eakage prev ntiQ%leff Cf IS gufflci nt. In Exanple
(b), the end of the part1®iOf25Et cRld 13 353 PBEPFPOHREHI dRer than the

bott om end Ofcon i&éyaéﬁgﬂuﬁﬁﬁﬁﬁﬁiﬁbs999%5Q§fiﬁgerﬁggh?ggﬁ%ﬁéﬁge vacuum

produci ng mater1dl™ 1S above om €n p&ni ng, and

e rg e _ . ! f . - openi ng,
therefore itteaéléggésﬁggggr% quréuwre§§? Ngn& ;}sst, kRenghrsytibgi ent

Ther ef or e, e to sta I ze the advant ageous effect of
the present inyentidy tidtat he position tbwbberfBH €he bottbheeRar bition
wal | is not higher than the bottom end of the joint opening by
properly detergiadijgidtheopeningi iknSx&tpDé [&¢, chaar gheeiflk Al though it is
20 dependent on the conf4 guration and di nensions of the exchangeabl e
i nk cartridge,rdteinesd gin e tvvdcuum prbdacingem@tesiadl ést ddwem t he range
of 0.1 - 20 mm Further preferably it ranges from0.5 - 5 nm

appr oxi mat el y.tiEmre thunfheiren i @md obf abhenjiodiitt hpening, 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 Qottom 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
suppressing effect is not sufficient. Therefore, it
15 is preferable to stabilize the advantageous effect of
the present.invention that the position of the end of
the partition wall is not higher than~the bottom end
of the joint opening by properly determining the
dimension of the clearance 8. Although it is
20 dependent on the configuration and dimensions of the
exchangeable ink cartridge, 'the height of the
clearance 8 is selected in the range of 0.1 -~ 20 mm.
Further preferably it ranges from 0.5 - 5 mm
approximately. The configuration of an end of the
25 partition wall may be any if the cons;derétion.is paid
to the position relative to the joint opehing, as will

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



25 partition wall may be any if the consideration is paid to the
position relative to the joint opening, as wll be understood from
Figure 8, (a) - (h). -23-

As regards the boundary between the end of the partition wall 5 and

t he vacuum produci ng materi al 3, various structures are consi dered.
This is shown in Figure 9. In the stpgcture of Figure 9, (a) - (d), 5
t he vacuum produci ng naterial is not conpressed by the end of the
partition wall, and the density of the vacuum producing material is
not | ocally increased, and therefore, the flow of the ink and the air
is rel atively snook#, regairdsrtihdi boundsaoy, between tbepenfieefible for a
hi gh speed recording or col or recording. On the other hand, the
exanpl es of FigeeRartition ywall pfand; fhe\XaguHmpPEadErAgInBRERFARL3
conpressed by the end of the partition wall, and the . densjty of the
material is in%re%%éﬁ?u%nﬁtfﬂgF%?%§e?r915°PﬁédPF8W'ofTpﬁé FAKSEAE™ he air

i s obstructed, ,buj.the L nk_] eakage or the_ ke can_be, effectiyely

pr event ed 189 fﬂgfes?rghtna ?eﬁggﬂﬁﬁﬂFFi8ﬁ ?ﬁ§H§8.9ThéF§far§?Y'

they are pLoperly YELELI 0E0a0M, 80°nSKLLLES L0 B comprBEbeatflyt DRabasi S

of the ink~ et recording.appara cartrifdge is used

and the anbi enbng of Eﬂéd%éi:ﬁi't%ﬂe&rai‘@i,Cﬁnhh%hlenheﬁél’ift&@ ggetha used.

The volune ratio between the vacuum producing matefial container 4 and
the ink contaipgéuém pPoducingdch8t8rNgl i85 ge@ShdenatiyoAanerehBaganbi ent

condi tion :

and therefore, the flow of the ink and the air is
relatively smooth, and for this reason, it is

10 preferable for a high speed recording q? color
recording. O©On the other hand, the examples of Figures
9, (e), (£), the vacuum producing material 3
compressed by the end of the partition wall, and the
density of the material is increased, and therefore,

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

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

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

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

relation with the used vacuum producing material is



.25 under which the ink cartridge is used and the ink jet recordi ng

apparatus with which it is used. Al so, the relation with the used
vacuum producing material is - 24-

i mportant. In order to inprove the use efficiency of the ink, it is
desirable to increase the volune of the ink container. In that case, a
vacuum pr oduci ng mat eri al capabl e of-4#-oduci ng hi gh vacuum (high 5
conpression ratio sponge), is effective. Therefore, the preferable
ratio ranges from1l:1 - 1:3 practically. In this case, the vacuum

pr oduci ng _performance of the vacuum producing nenber_.is | hcreased
with increase (’Jg'pf’ﬁé'aflél'at e @ gﬁf Qo TBFE Ve Y rﬂ?ecﬁéfdiwcy of

The confi gurat itgx , %dHng%l ig_% %@%i ta%releg];qot g.encre sef iét}eer%e%{%petrpé operly

determ ned by O epending on t ] et

recordi ng apparj_%ugontﬁényirt.h \(glg‘if %&tﬂ%é@ g\r‘;ardaggls d.tr%’emg However, in

15 order to prevent t nozzl rom bei ng ‘cl ogge foreign

met ter introdugadebian tapahille & Wrdfifoiddhigh vRARM NGyBpea thereof s

smal l er than the size o orifice. quantity of

the ink in sf]hecbﬁxbr_ééﬁﬁ.bhdﬂﬁ_tiao spong)t, ligridfrbeniapt fHeddfodd) er nal
vol unme of the ink cartridge. In order to nmaintain the proper
negati ve st r ucttee prefediebilel ratfilerrdardgesexitamgedabl-e 1:3  ink cartridge is
unpacked, the ink may be contained to the extent of the volume limt
in the i nk conpaiagctically. In this case, the vacuum producing

performance of the vacuum producing member is

increased with increase of the relative va}ume of the

10 ink container. . .

The configuration, dimension aﬁé 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 Fhe 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



25 However, the vacuum producing material is preferably | ower than
the ink retaining capacity of the material. Here, the ink retaining
capacity which can be retained - 25-
solely by the material when the ink is contained t herein.

In the ink cartridge having a closed system i nk cont ai ner, when an
external anbient condition 5 change suct®%&s tenperature rise or pressure
reducti on, occurs when it is loaded in the ink jet recording

apparatus, the air and the ink expands in the ink contai ner to push the
remai ning i nk out of the ink cartridge wwth the possible result of ink

| eakage. 10" BOM&IET DY) rhen@atedisigedmie thk 135 ogRnbrinefs

i'nvention, th% vol yme of air expansion in the cl osed i nk cont ai ner,
i ncl udi ng i nk &t&on (al t hough the amount is small) in accordance

wi th the worst anbient C | t] ' Sti e anount
of the 15 displaced i nIl€1 ftrh(?mq'[qﬁle él%%%‘?#%%%#f?g %ogg{’aggd gy%%%%mmdat ed
in the vacuumspiOdiciiid dB Chirilin an efOLAL{%Ambldnt NhndPELoni L 15 very

effective to provi de the vacuum produci ng naterial contal ner wth

an air veng i prgdd st @d RRedgd ritOPeNE{Se 88 HPE¥WBurdOrédustovhe 10,
(c) and (d), since then the ink di spl aced into the vacuum produci ng

materi al fromddetars wheml tchiaimirsaded tiw th@aiskofledf rébéraisigcan be

gui ded toward the air vent. The position of the air vent is not

limted if it appanaieys,t tdre tdier jamdittipeimkgespands in the ink
container to push the remaining ink out of the ink
cartridge with the possible result of ink %eakage.

10 However, in the exchangeable ink cartridge of this
invention, the volume of air expansion iﬁ 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

1S displaced ink from the ink container is to be
accommodated in the wvacuum producing material
container. In this case, it is very qffective to

: provide'the vacuum producing material container with
an air vent in addition to the joint opening, as shown

200 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



25 the vacuum produci ng nenber container. However, in order to make
the ink flow in the vacuum produci ng mat eri al under the anbi ent
condition change renote - 26-

fromthe joint opening, it is preferably away fromthe j oi nt openi ng.
The nunber, configuration and size of the air vent are properly
determ ned by skilled in the art inzgonsideration of the ink
evaporation or the 5 like. During transportation of the ink
cartridge itself, it is preferable that the joint opening and/or -

the air vent is hernetically shield by a sealing menber to prevent ink
evapor ati on ofrbm beepjepatedpeddngfoitt hs pxpdesiadbd yoawale fgpm ithet he i nk
cartridge. The sealing nmenber nay be a single |ayer barrier which

i s so-cal |l ed bairtepprgaingi al The npebpackragifigairgtign and §d&BoBEd pl astic
fil mhaving several |ayers, or such mat er i al relnforced b %aper or
cloth or anot KB 2ig VF@FnPBFcPHQPﬁ£9¥r93F96W1&FGnPﬁUﬁFP ited &%e

f er abl is furth f t ab | f th
Came mater | al ¢ tRecRAFHOBBAYLB PRe Rk 1ok, EPARRIAN o oF SBE0 (o Tuse

fixing thgsbairhgr mat eri al , thus I nproving the hernetical sealing
property. dn order to suppress the evaporatron of t he

i nk fronrthe ink cartr n ti her ei nt o,
it is effective that tEﬂQQnQ qr&nﬁngEEQQB% eréﬁ%%ﬁge% after t e ink

fﬁ;”' dge is hpgeikedit is bbafetamzhena%clﬁh@g JERHE opEM Y @R/ Y of
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 inkwbartridge.

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

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

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

25 same barrier material as described with r;spect to the

sealing member in consideration of the permeabilities
of the liquid and the air.



25 sane barrier material as described with respect to the seal i ng

menber in consideration of the perneabilities of the liquid and the
air. -27- By such
proper selection of the packing, the i nk does not | eak out during the
transportation of the Ink cartridge itself. The materi al
of the main body of the ink 5 cartridge-a2ay be any known nol dable nateri al
if it does not have any adverse influence to the ink jet

recording ink or if it has been treated for avoiding t he i nfl uence.
The productivity of the_ ink cartridge is al so considered. For exanple,
the main body of the 1BY $RRRcRFPPREgECLecEipar ffeFhenRACK U56kt FHorti on
11 and an_ upper portion, and theﬁ are integrally nol ded from

plastic resin hfelPaP, nPEspEBE PUty AUFREI, £0GuRransSPORt RO PIdtR& i al i s
inserted thereinto agd. .%heégafter, the bottom portion and upper
portion are 15°FSRTHBAAER, LERGEEpr ovi di ng the nain body of the ink

cartridge. |If the plasti ' I g gt spar.en 4.ty anspar ent
the ink-in the Ink cont Mieiegaripy of WTRIH by of RETiAdd
therefore, sthechi-fi4g@f mbPkpe anyCRhbihnlfS 1ML die B exReGHed. | n
order to 20 faC|I|ta?e the fusing of the bonding material or the

like, it is prabesafbe have' anydad¥eRisel QEFAIHRNTOWD the idk t{wex Figure.

From t he standpoi nt of design, the outer surface of the main body of
the ink cartridgeordingmiskbergi®i iedhas 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.fhe 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



25 The ink can be | oaded through pressurizing or
pressure-reduction nethod. Provision of ink filling opening in either
of the containers of the containing

- 28- mai n assenbly is preferable since then the ink cartridge
opening is not contam nated. After the filling, the ink filling opening
is plugged by plastic or netal plug.-28- The configuration

di mrension or the |ike of the ink cartridge according to this invention
can be nodi fied without departing fromthe sprit of the pr esent

I nventi on. As described in the foregoing, the 10
exchangeabl e imkizarssemigly i Esrereferablar shgceh&hen ther 4RKport ati on

t hereof, and a hlgh use efficiency ink cartridge can be provided with
sinpl e structufartridge opening ?ﬁenﬁFoEQPt§§&G&ﬁPFs nﬁ%ﬁ?éiﬁgﬁ fromthe
start to the end of the_use, can mai nt ai ned when 5.rec d|n
operation is c§}+f%ﬂgoth%rl?§ ﬁbfléggrpganlng 15uP % b¥op Ffﬁﬁg hi gh

speed recordln E % ébg use anbient condition of the ink jet
recordi ng 3 Fhe possibility of the ink | eakage can be

m ni m zed. g 20 %héoﬁfﬁﬁﬁggﬁﬁghﬁ E@ge%% Bh'@%etﬂk 4843 of

I nvention i's easy to han e sot ein oes not | eak out when it
i s | oaded int OtEQelhEkcbf"‘EriéggrQbEQrdz.ng P sUS nvandibhe caaspebi ity of

erroneous operation can be avoid
modified without departing from the sprit of the
praesent invention.
As described 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 vacuum 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.recording
apparatus, the possibility of the ink leakage can be
minimized.

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

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

cartridge (left down hatching) comprises a partition



25 Figure 11 illustrates a manufacturing nethod of an ink
container cartridge. A main body of the cartridge (left down hatching)
conprises a partition - 29-

plate 61 and two containers separated by the partition wal |l 5. An ink
absorbing material 4 functioning as t he vacuum producing nmaterial is

i nserted into the container portionafhtch is close to the opening 2.

5 Thereafter, a bottom nenber 11 functioning as the covering menber is
unified to the main body. This Figure also shows the state in which
the recording head HD is | oaded in the ink container 1. The |nk

contai ner 1 i ®laHesEGl lﬁ"@d%‘? EXTRAGT FRRITIHhRY 42 | PR Y PR hanber s

b tit . 5, and hot t t d by a flat
oot {om nenbor YT 5= ABhor ARSRFIIE RTORGH 1 rESRRL O TR Thus.

by the sinpl et?ﬁrugaclrj‘{“%{ ptsz%u 11qle %%?B‘ﬁa?f‘ti.é’n ﬁ%é{-tgd int c?gebe provi ded

by the end of IFon Wa VEn I s di sposed

on the same coni?&irﬁeazc%&%l%v'uﬁﬁém%é)%gg £o PHE 3P0 EaL e

openi ng. e joint portion unctioni ng as t e supply
pi pe is ingertygthidiiddie LAYt Medbter | 1K FeRct £ORIALNEE, tR@d the

recording head is nount ed t her et o. The joint portion 7 is inclined so
that the top covediid indhber NN Qudifidd tfenthéendoht BeEROr tTRIs The
i nk passage in the joint is in the formof a horn opening upwardly in

t he Fi gure. Wrigude slsdg stiawse,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 bottém member 11
constituting the bottom of the ink container. Thus,
by the simple structure, the fine communication part 8
can be.provided by the end of the partition wall.

15 ' The air vent 10 is disposed on the same
surface as having the opening 2, but above the
opening. .

The joint portion 7 functioning as the supply
pipe is inserted into the opening of the ink

20 container, and the recording head is mounted thereto.
The joint portion 7 is inclined so that the top
portion is more front than the bottom portion. The
ink passage in the joint is in the form of a horn
opening upwardly in the Figure. With this structure,

25 the ink can be properly supplied to the recording head

from the ink absorbing material.

The ink jet recording apparatus comprises



25 the ink can be properly supplied to the recordi ng head fromthe
I nk absorbing material . The ink jet recording apparatus
conpri ses - 30- heat
generating el enent 72 for producing thermnal energy to eject the ink
through ejection outlets 71 of "the nozzles 73, wherein the thernal
energy is effective to cause state «dtange in the ink: In this 5
case, a high density and fine i mages can be provided by the stabilized
i nk supply performance, particularly in the case of color recording.
As described in the foregplng, t he ink cartridge accordlng to.this

i nvention, thBeRitggenegatiag gdiqment %2 A htREIRCERS | FRefwel
transportation t hereof , and the use efficiency of the ink

In addition, Fﬁ@rﬁﬁbﬁéreﬁéﬁﬁumh%sﬁﬂﬁrﬁQﬁQRSP ejec *?ﬁn??ﬁ}%Y%r%ft%fthe end
of the use th eof wh tﬁ recogﬁ%nﬁ:o er tlon |s carried out or is
not carried %é 8GE= serfaTe iy Higy W nt® oper ati on.

I n addition, e ondi tion
of the ink Jet recorglng appgﬁg]égaég éﬁgﬁé&ifwdeiddltlona ﬁ%%
exchangealy e Ile Akl Hidf dens1 1l GHdlifithd Qs | DyENbL a&& y to

handl e, and the nkK does not out en It IS noun enount ed
relative to thg ivhe jsHabiaGdd %@%ﬂys% rformaxh@éefpéﬁtiéxhﬁaﬁwoneous
operation in the nounting t her eof can be avoid The

manuf act uri ng igetthed ciisd R iddd A ridddigting.

As described in the foregoing, the ink

cartridge accordiné to this invention, the:high
10 reliability is maintained during the trgésportation
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
accoxrding 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 closé& structure
ink container (although there is fine communication

part between the ink containing chamber or container



25 wll be described further. Wen the closed structure I nk
contai ner (although there is fine comrunication part between the ink
cont ai ni ng chanber or contai ner - 31-
and the negative pressure producing nmateri al cont ai ni ng chanber, but
the ink is discharged only when the air and the ink are exchanged with
each ot her), and the vacuum produci ngioaterial containing 5 chanber
are integrally nolded, the ink is filled t hrough an opening 13 at the
i nk cont ai ner chanber side in the covering nenber 11. Wen the ink is
supplied in this manner, a substantial part of the vacuum pr oduci ng
materi al 4 recwid ethe medgaki vérpoghsuld producing msahanhiétati on part.
However, the region of the vacuum producing =~ material 4 adlacent t he
air vent is notortdining ghamber, buhfethakipp psodigchprgedrerlyegi on
Thereafter, the opening 13 is sealed by a ball 14, Then, the opening
15 2 and the W92 R 2tE | BRe pink n_re ofxchangpdgWwith eaehper S (it may
be separate ne ersi. F%gure 12 sh n.ink

I

cartridge | OBIEle 284 Ehg; vagemm REpRRCI R RRER-EHE ARG i e
Pet” Rt e Flegraiiy okl TEhe TAR e B pE SR T
region 3A of o Maehumh PEOESNERGT19B5T tRb 2HkaEBAtainer ERahB&rair vent
portion 10 does not™ contalin the ink at an upper portion of the
cartridge. A rgga®nisbBeeé &6€ering 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 regiocn. Thereafter, the
opening 13 is sealed by a ball 14. Then, the opening
15 2 and the air fent 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 vent portion 10 does not contain the ink at
an upper portion of the cartridge. A region 3B of the '
25 vacuum producing material below the‘:egioﬁ 3A is
compressed by insertion of the ink supply pipe (not

shown). The vacuum producing material portion other



25 vacuum produci ng material below the region 3A is conpressed by

I nsertion of the ink supply pipe (not shown). The vacuum produci ng

mat eri al portion other - 32-

than those regions 3A and 3B, are not externally i nfl uenced and sinply
functions to retain the ink. The region 3B is faced to the opening 2
for the ink supply to the recordi ng +¥ad provided on the sane 5
surface but below the air vent 10. The opening is above the fine
comuni cation part 8, and the above- described structure is used. The

trid 1 of ' 12 b b ' i
menber & 81 ned"PRe tFERFoRAEg88s TR or 1 4 A0, SV RETRET nk does not
| eak out even ifeh18oKE BB M1y rurlARHY %8 AR SagPat ed upon (he

renoval of the nk cont ai ner of

this inventi OnThEthgion BBK jisS fled YA itiRA dﬂh&ﬁf‘g 2SR ©he gk Vacuum

15 produci ng nenber fhat is close to the air vent or air conmuni cati on
part, irrespeciupel®f tahehdeireddrditly head GHdFide ot ORE Ngased or not
used. By doing so, the | eakage of the ink fromthe ink cartridge
through the surfatevent daloke ttee\&it athraty 10 WheThéd hepanbnenis 20
condition varies. Particularly, when the sealing menber cl oses the
air vent, the sbavengheeflice camrmicatiqn eeanrtt &, famdn peel abgveff. During
t he use, the region is effective tgﬁggrnit air supgly correspondi ng

to the consunpdessrdPedhstirmetude tifatusete ciEhfecrtridge 1 of

Figure 12 becomes usable by removing the sealing
member S. Since the region A does not retain the ink,

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

In the ink container of this invention, the

ink is not retained in the regibn of the vacuum

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



25 the vacuumin the ink cartridge can be suppressed. If t he regi on of

t he vacuum produci ng materi al adj acent to the air vent has never been
wetted by the ink at - 33-

all, it is preferable to decelerate the ink seeping speed. However,
the region thereof nmay be wetted by t he i nk beforehand, and
thereafter, the ink nmay. be renoved +3@x this region. 5 I n

t he enbodi nent of this invention, the ink supply opening or the
conpressed part of the vacuum produci ng material (conpressible) by the
I nk supply I pe is present at a side opposed to the partition

wal | constitutfhy-thE LFnerespralileaticofesalerabe the ik SeePdd%ffective
i nk supply path can be_ st ab

provi ded_in the vacyum pr.oducin
material in thEesed. HEURHeRe c5RRodSEGR  mAY O ME TS B her
stabilized by ackn he ink _suppl.y openin bave .the . fine
conmuni cati on gé?t J‘Pgl é??%'eF‘Snaheaégt fggﬁrf%f?ﬁgfé r%‘oe l(ﬂ‘k e {E)rﬁ(
cartridge. e e af :this arrangenent, the ink noving
direction can Be su gtﬁﬁ?ﬁa%ﬁggngggj%%%stant, and therefore, the ink

can be comgl etely consufRd+hEORNHRR i ment SRCHML L NAMET b1 ddatres 1die i nk

contai ner chanber. 20 After the use-up of the ink in the ink container

chanber, the agbppiySbpeaiag by MR ddifpridicdd Wk of tHderfifim Ng from
the partition wall 1n the direction for canceling the vacuumin the

i nk container plredheing matezdiad r(emmipredsiblek by tHe dmcwupgirsoduci ng
mterial - pipe is present at a side opposed to the partition
wall constituting the fine communicatiqn part, by

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

15 of the ink cértridge.

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

20 After the use-up of the ink in the ink container
chamber, the air exist so as to ﬁove 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



25 can be consuned further, thus mnim zing the non- usabl e remai ni ng

anount of the ink. There are provided a region of the vacuum
- 34- produci ng materi al not conpressed by the supply pipe and
the region thereof conpressed by the supply pipe in this order in a
direction fromthe partition wall constituting the fine communication
part to the side 5 face thereto, and thefgfore, the non-conpressed region
provi ded one-way ink path, and the ink retaining capacity of the
conpressed region can further reduce t he remai ni ng anount of the ink.

The ink jet printer is provided with a 10 recording head recovery neans
HR whi ch carriggodutindknaterid) acit arompresked uoki tige byusplki pPparans
automatical ly or manually in response to nounting of the cartridge 1
thereto. By domi the régicn athexdof heompkessedhby the supplyn pip@uci ng
material can be corrected before the 15 start of the grlntlng fgeration.

Therefore, theln thigR¥der g p%r@%ﬁ%%cé?ﬁ%ethgeﬂaF iriemewaisrt of

the printing irrespective of the state in whic cartr e has been

pl aced. °°n5tltu¢+P$HEﬂﬁE;HE? @?ﬁ@?ﬁkcﬁsh?ﬁlﬂéFtltﬂnﬁﬁ ed*¥® 20 the
I nk jet he ted on a scannin

depri ved t %‘?5 &e ad “the %%‘?1)[[%1 nkRe nﬁﬂﬁt ﬁﬁmaﬁefﬁﬁgcﬁ?ﬁaﬁe CR

FEERERLET G e TRER Ay R M
capacity of the compressed region can further reduce
the remaining amount of the ink.

The ink jet printer is provided with a
10 recording head recovery means HR which_éarries out ink
ejection or ink sucking by sucking means automatically
or manually in response tc mounting of the cartridge 1
thereto. By doing so, the state of the ink in the
vacuum producing material can be correctgd 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



25 region 3b. In this enbodinment, the vacuum produci ng menber 3 is
deforned toward the fine comrunication part 8. At this tinme, the
nmount i ng of the container - 35-

is detected by detecting nmeans (not shown) in the form of nmechani cal
or electrical detecting neans, which produces nounting signal IT into
the printer control means CC. I n respgnse thereto, the recovery neans
HR 5 is actuated before the start of the recording operation to

di scharge the ink in the ink container, thus inproving the state of
the ink in the ink cont ai ner. In Figure 13, (A), there
i s shown an i nksj detet@edchyt dedgetiimgc meianisa (medi faheadri ot roftiteh afto md
Figure 12 in which the inside surface of the ink accommobdati ng
chanber is nodPfi B@chand cide ofog iggtiricadr gteating meanseIguih ngl y
nodified into a space 22. The inside surface 20 provides a curved
surface whi ch PFe88CEfaipounding Signmd ﬁﬂhéqaﬂﬂﬁﬂﬁ(ﬁ£;4ﬁFﬁRHQRQF°lThiS

t t [ f ti t |y . nto.th duci i al

3 1o dr opi ot B8PS G -1 ot ARTEBNS GRG0/t i SCav TIPS W aco 20
by th f . ' f 1.k d { | ip 21 f
the. oporat . tRosceageds bcadiene sty Ve BT 00 “upon

o P oot on | SBetkgn 5o gtzchmed A ariPud Toslp SotiSEer.
capacity is | agfgs ibpirowindK thel ERE YNNG aHe i the ink
container.

In Figure 13, (A), there is shown: an ink jet

10 cartridge which is a modification of'thaﬁ of Figure 12
in which the inside surface of the ink accommodating
chamber is modified, and the top part thereof is
correspondingly modified into a space 22. The inside
surfacé 20 provides a curved surface which rises away

15 from the fine communication part 8. This structure is
effective to supply into the vacuum producing material -
3 fine droplets of ink remaining on the wall of the
inside surface 20 by the surface tension of the ink,
and also to provide a grip 21 for the operator, thus

20 preventing deformation of the ink container upon
manipulation thereof.

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

25 ink container than in the vacuum produciné‘material

container. Figure 13, (C) shows an embodiment which

has been produced by the manufacturing method



25 ink container than in the vacuum produci ng materi al cont ai ner.

Figure 13, (C shows an enbodi nent which has been produced by the
manuf act uri ng met hod - 36-

descri bed herei nbefore. A covering nmenmber 11 constituting the

cl earance or gap 8 with the partition wall 5 is inserted and fixed

bet ween side plates 101 and 100 of tf¥é-cartridge nain body. Designated
by a 5 reference 5E is an end of the covering nenber 11. In t he case
of Figure 13, (O, the clearance SP i s not constant if the bonding is

- not uniform In view of this, it is preferabl e t hat
spacers 110 coﬂ?éEFFHSdtBeFﬁénBﬁ5°5E ofAtﬁQW&Q%HQ|WﬁTbe¥b 1all, as shown

h d h f bl
provi ded on i h%D%St"i“cs%eﬁs? e EBarREe SR 8 ot 0 115 (9 SHES S
nmy b? provi de a?@ éh XEErQ%dﬁ%gﬁ?flﬁ%daﬂéﬁgézé'Eiﬁf p%é%gé g ]Bon of

the air intot con ai ner ) show

an inclinationang 10papge cEAPRAR Qlady 'dglho$dﬁlﬁratdé§1@{aﬂéﬁ<®’

Desi gnat ed by a reference nuneral 407 rizont al
pref erabl e st hafrethQeBbEGSEOEEUBhC@ddOQJf the R¥verin@imeindery posrzi I on.

| deal |y, bottom surface of the cartridge is parallel with the
hori zontal pl arge case46f ?ﬁ.@ﬁk‘lecaﬂ,y (dwetss ,cldaddice 8% 1 dow chanber
structure as in this enbodinent, the inclination is perm ssible in the

range O [err] [enskapérdff thedbgm@mng\ﬂhﬂnqt unifonms. reci procated on a
scanning carriage, it is
In view of this, it is preferable that
spacers 110 contacting to the end S5E of th@ partition

10 wall, as shown in Figure 13, (D), at the opposite
ends. The spacer 110 is preferably pro%ided on the
covering member l1ll. Projections 30 in the space SP
may be provided on the covering member to enhance the
collecfion of the air into the ink container.

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

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

25 preferably 0 £ 6 < 5 degrees.

The vacuum producing material used in this

embodiment may be constituted by a plurality of vacuum



25 preferably O [err] [err] [err] 5 degrees. The vacuum

producing material used in this enbodi nent may be constituted by a
plurality of vacuum - 37-

produci ng material nenbers. However, in that case, t he resul tant

I nterface between the nenbers m ght permt novenent of the air at the
I nterface, as the case may be. In vied-of this, single porous materia
5 menber is preferable for the vacuum produci ng mat eri al

The ink container (chanber) perforns it function if it has an ink

| .th f_. h d I al
cCommdat ?Lgeéﬁtaﬁﬁg%kga%ageml K& e foediton ”’3;%2'?%5&6 asa
partition  oREaLechleel bl ALCUTIAAL] N AALs WERA P 1 K

cont ai ner (cartrldge the “oper

transportation EEEE%OEQvEHQn%Xb%V%ﬁb air at@ldhefidde-Edd Jidgagmy be
defornmed with F 15 possible result that the ink is | eaked through the

orifice fromtkasenkayebel.eCendivigw@dd tHid, Naiddie poroidimdtetfaked out
through the air vent provided for equaI|2|ng the pressure in the

cartridge Wt hmeer is pibifeflablecFdd &he Aacuum produding hi s enbodi nent,
this problemis solved, * thus preventing the ink | eakage during the
handl i ng or matégdi@dg t he transportation or even if the tenperature
or the pressure changes. In addition, the use efficiency is stil
hi gh. The ink container (chamber) performs it

function if it has an ink capacity larger than that of

the vacuum producing material accommodating chamber.

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

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

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

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

is a sectional view thereof. Figure 16 illustrates



25 Figure 15, (A) is a perspective view of the I nk cont ai ner

of this enbodi nent, and Figure 15, (B), Is a sectional viewthereof.
Figure 16 illustrates - 38-

i nk supply operation of this enbodinent. Figure 17 illustrates
deformation of the side wall when it recei ves | oad. As
shown in Figure 15, (A) and (B), the mai+385 body of the ink cartridge 1
conprises an opening 2 for comuni cation with the ink jet recording
head and an air vent 10 for permtting introduction of the air,

di sposed above the opening 2, vacuum produci ng material 3 for
retaini ng the itk SURPIHORKEIFIRMPTL athilp enbedimeptodufigyraatlédria
cont ai ner 4 for. _containing t he vacuum produci ng_nmaterial 3 and

provi ded with tiigistrateg Aaiprmatinn (¢ the ide ¥w8llaWBeBnifnk contai ner
(chamber) 6 for_cantaining.the ink in conmunication wi th the vacuum
produci ng natéﬁQﬂlﬁﬁﬁéxﬂéﬁw 4 through 15 a clearancé belowa rib 5. The

i nk container 6 and As té‘ﬁ: %g?ﬂklﬁg%'_gﬁgciggeggzeghgl (%8[‘1%2%2%“ la{n

conmuni cat e with each 0o a cf nce 8 between

an end of %}he Bddy 22hd hfnl??c%éf‘f‘i‘%&’c‘j% af€cofprisesPah! b Eﬁ@n?lhg;??ﬁé

connects the opposite si:de walls 2 eaving a gap not [ess

cl earance 8 atcddifunicatih tw@ith 8 Enid6jefarebsraingChieaBabndi W i n the
state in which the ink jet recording apparatus is operable after a

joint menber af®rventpplyifgr tpernikting ihbrblactilén] of theoadirng head is
I nserted into the :

disposed above the opening 2, vacuum producing
material 3 for retaining the ink for tge 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 i~to press-

contact the vacuum producing material 3. The end

opening of the joint member 7 may be provided with a



25 opening 2 of the ink cartridge main body 1 to press- contact the

vacuum produci ng nmaterial 3. The end openi ng of the joint nmenber 7 may
be provided with a - 39- filter
to renove foreign matters in the ink cartridge. When the ink
jet recording apparatus is operated, the ink is ejected through the
orifice of the ink jet recording head9-so that ink absorbing 5 force
is produced in the ink container. The ink 9 is supplied to the ink jet
recordi ng head fromthe ink container 6 through the clearance 8 between
an end of the rib 5 and the bottomof the ink cartridge 11 to t he
vacuum pr oducifid te&t &oi semoyet Sior@ion maftang ouyhthe oink Heax) .
producing material 3 to the joint nenber 7. By this, the, pressure of

the ink container 6 whi¥tyen the inX gi&dy 8GR LIRPr2RPRT TS Lfice 8, reduces
ith the resul f pressure .differenc et ween the | nkg. nt ai ner 6
\z,imnd t he vacuuﬁpﬁ:’%‘%&%n hr?atlg'ﬂ)ﬁ d‘ls’l %c%ﬁt%ﬁoelfgeﬁ.é%téﬁnt%]éc%o%fi nulad
recordi ng operati . ; e differ t] i ncr ease,
however P safl tr?cgplg( hé'e\}:agfjet%%%%ic%l{enag&m %r%@c%@?aéﬁgg%iﬁ?% open

to the air _thrugh ti'%efpg}c{du\@éﬁ 10t S1OV¥bAthiner. FigHEeidf o(Pa, the

air enters>the ink con ner 6 20 through the vacuum producing nmaterial 3

and the Gupplaeee t the tits jdherddPesing Kead ef eotechet RN t he
i nk container 6 and the vacuum produci ng materi al container 4 is

renoved. Duri rgnitadnetk § ahrorrrlt il clearass a8 | betwééhsan senepefit ed, so

that a constant .

the rib 5 and the .bottom of the ink cartridge 11 to
the vacuum producing material container-4, and through

10 ‘the vacuum p:oducing 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 wvacuum producing material conptainer 4 is
open to the air through the air vent 10. As shown in
Figure 16, (b), the air enters the ink container 6

20 through the vacuum producing material 3 and the .
clearance 8. By this, the pressure difference between
the ink container 6 and the wvacuum 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



provi ded with
t he vol une

4 and the ink
vacuum pr oduc
head used wt
be made as to

‘25 certain level of vacuumis nmaintained in the ink cartridge. Al of
the ink in the ink container 6 can be used up, except for the ink
deposited on the - 40-

internal wall surface of the ink container 6, and t herefore, the ink
use efficiency is high (Figure 16, (9). When t he
recording operation is not carried 5 o40- the capillary force of the
vacuum pr oduci ng material 3 itself (or the neniscus force at the

i nterface between the ink and the vacuum produci ng material) appears
to prevent the | eakage of _the ink fromthe ink jet recording head. 10
Fi gure 18 shohRt@rRry tﬂéileﬁBGJPﬁénPflﬁhﬁhﬂéﬁ Contaﬂﬁér M @%Ftainer 6 is

tfiePatpBenc pBonmtn S Baan i BEBI 4% ARAL A R rner

t he rel nf or cement e wa

i nk cartrisdgegyit tﬁedeébﬁibe @@rce of‘ﬂh%'dﬁ&dﬁﬁW rd¥ifeinyg durab
nal force - t he anbi ent condltlon change during the

agai nst exter
transportatio
this enbodi me
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Ratebibe Bﬁ'li.lt'fs%lllfl @hitgle ukmitidisifRiXde at the

nt, the anmount of

interface between the ink and the vacuum producing
material) appears to prevent the leakage of the ink
from the ink jet recording head.

Figure 18 shows a further embodi@ent in which
the ink container 6 is provided with a plurality of
partition walls 61, in consideration of the volume
ratio between the vacuum producing material container
4 and the ink contalner 6 and the selection of the
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. _

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
deformations are equivalent in the vacuum ﬁfoducing

member container 4 and the ink container 6 when the

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

ﬁ Ttainer 6 and the selection of the 15 mat eri al of the
3 aterial 3 in accordance with the ink jet recording

h t h@nbRK +HRN AR a1 ing operation l:]sT%@ec%&rz‘:.@d on w I

In the

e

In



25 deformations are equivalent in the vacuum produci ng menber
container 4 and the ink contai ner 6 when the external forces are

applied to the

side walls 12a, 12b

-41- and 12c. For exanple, the cartridge is usually nade by
nol ding a plastic material. As shown in Figure 15, (B) and 17, the
t hi ckness of the side wall 12a of the -4yacuum produci ng materi al

container 4 is
of the ink

| arger than 5 the thickness of the side walls 12b and 12c
container portion 6, and a partition wall (rib) 61 is

di sposed to extend between the opposite side walls, | eavi ng t he
cl earance at tladbdi2om Fair axsowile onthe cartridge déstthsuspbhygemadéo two

equal space in
[err]t6 of the
I s made smal |

the ink 10 container 6. In addition, the defgrnation
by molgHing regd@stiie natenakqui ¥al shewhoddsFparranid, area
and the deformati ons of the side walls 12b and 12c at

the opposite edd @k He rithesthiginess ok FEde. WBYLlnhkengft RBeanount

of deformati on

t4 5 of th duci terjal [ 4
Sl vhlent 1 horatsn rdiing Rt Tt ] BORteiRer Rots LaragRotRaRT On o
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leaving the clearance at the hottom, at a position to
divide the space into two egual space }n the ink
container 6. In addition, the deformap?pn &t6 of the
wall responsive to the equivalent loads per unit area
is made small, and the deformations of the side walls
12b and 12c at the opposite ends of the rib 61,  are
equivalent. By making the amount of deformation &t4
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
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 center of the length
of 48 mm. The side wall 1l2a of the vacuﬁh producing
material container 4 has a thickness of 1.5 mm, and

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



container 6 substantially at the center of the length 25 of 48 nm The

side wall 12a of the vacuum produci ng mat eri al container 4 has a

t hi ckness of 1.5 nm and the side walls 12b and 12c of the ink

contai ner 6 have -42- a
thickness of 1 mm and the rib 61 of the ink container 6 is disposed
approx. 10 mm away fromthe wal | surfggpe. By doing so, nore than tw ce
mar gi n can be provided agai nst the handling | oad (approx. 2 kg). 5

Si mul t aneously, the sufficient strength can be provi ded agai nst the
pressure change during the transportation and the tenperature range.

In this enbodi AehbickARFSoAE Ai Bw6] drgl the milp\é Hedf | ¥he Wtk nk contai ner 6
because of the size of 10 the ink container. However, the nunber thereof

i s not | | FPRERLNGR] 8t dsr idﬂssl‘@ﬁ%f%ﬁﬁ ov’r%le‘Ef“a%W%Ylo%P“F Fhe Fi gure
18 in accordance th the size of the ink rtr e. Furthernore, the
rombarmost o aaLl firkace qom heors Ehan P %%ﬁ“%f@’ﬁ’rcﬁ?é}

b kII
?gfgirhﬂegf %ﬁ?e ﬁE%vH gg%;dé gf%?%}?ﬁﬁmﬂo?F g%%ﬁ{%% tr Egr?ation

with the ang@hhﬁ%ghﬁﬁﬁgi OEHQ“%65¥¥&EEﬂ¥C§%¥é£@50 |nvest|gated for

cont ai ner thic dses of vari ous wa

the purpose of pebenBaNaEaHAE Wid pressidi chidsge dbub ity I Be Container 6.
I ncrease of thlckness of any wall results in i ncrease of the
resi st ance agataahspbetamkoheahmythe temperature 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 6l 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,



However, fromthe standpoint of size reduction and 25 high use efficiency
of the ink, the smaller wall thickness is preferable to increase the

I nt er nal volume. On the basis of the data show in the Figure,

-43- a wall thickness of 1.5 mmwas used for the side wall of

t he vacuum produci ng nenber container 4, and the side wall thickness
of 1.0 mm was used for the ink contaiqmer 6. 5 On the basis
of the size of the ink cartridge, the above-described di nensi on may be
determ ned on the basis of the data of this Figure. It is preferable
that the wall thickness of the vacuum produci ng material container 4
is 1.3 - 3 ti measwald thgchrgss taf ckifegam ofas esedkieonthenside wall

Wil e the invention has been described with reference to the

struct ures dis&ﬁx&ﬂ?iﬁéﬁﬂqﬂ pRoqucing mﬁmRQEOﬁ@FﬁéHn?S fneaBdt Bhes set
forth and this i?tlon I s intended to cover di fications or

15 changes as SH&® IfResw bﬂ%é@“d?a?hﬁsed °angﬁvéﬂ§nts or the
scope of the f%&&% X éyrm. 20

5 Qn the basis of the size of the ink
cartridge, the abhove-described dimension may be
determined on the basis of the data of this Figure.

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

While the invention has been described with
reference to the structures disclosed herein, it is
not confined to the de&ails'éet forth and this
application is intended to cover such modifications or

15 ° changes as may come within the purposes of the

improvements or the scope of the following claims.

20

25



25 - 44 - 1. A container connectable
to a recording head for an ink jet recording apparatus, conprising:

a first chanmber containing liquid retaining material and having an air
vent for allowng anbient air into the container; and a second .
chanber which provides a liquid reserggpir for the first chanber and is
substantially closed apart froma comuni cati on port conmunicating with
the first chanber, wherein said liquid retaining miterial extends partly
into sai d communi cati on port and~- is, substantially, not

conpr essed b?ﬁﬁﬂéFfﬂd of the partition between the first and second
chanbers whi 'nes the communication port. 2. A cont ai ner

according to claim1l, wherein said conmunication port is formed between
the partition wall and an inside surface of said container, a wall of said
first chanberlfaci Agcentaiper tconmactable ito m swucoxding hoagh £85eanng f or

supplying printing liquid fromthe container q nmeans are provided for
seal ing the suﬁbl3etop@ﬁP§§i%deBE§¥P§H§r\Rﬂﬁpﬁiq *to use of the

PRI AR X CACCC RN T R N ST
and having an air vent for allowing ambient air into the
container; and

' a second chamber which provides a liquid reservoir
for the first chamber and is substantial}y closed apart
from a communication port communicating'%dxh the first
chamber, wherein said liquid retaining material extends
partly ' into said communication port and is,
substantially, not compressed by the end of the partition

between the first and second chambers which defines the

communication port.

2. A container according to claim 1, .wherein said
communication port is formed between the §art1tion wall
and an inside surface of said container, a wall of said
£irst chamber facing said partition wall is provided with
an opening for supplying printing liquid from the
container and means are provided for sealing the supply

opening and said air vent priof to use of the container.

3. A contalner according to claim 1 or 2, wherein the
volume ratio of said first chamber to said second chamber
is from 1:3 to 1:1.

‘R O AR D



is from1:3 to 1:1. - 45 - 4 A cont ai ner
according to claiml1, 2 or 3, wherein the comrunication port is |arger

than the average pore size of said liquid retaining material in said first
chanmber, and is not less than 5 nm 5. A container according to claim1

or 2, wherein . said second chanber is enlarged so as to
first chanber in a direction which 4s-upward in use of

extend beyond the
t he contai ner. 6.

A contai ner according to any one of .. the preceding clainms, wherein the
cont ai ner contains ink. : k j et head assepbl o] Isipg a

cont ai ner i adtcﬁ%%%“%tﬁc‘é 9c‘l’°a| o il GiTgﬂ% ghnpﬁﬁrfég head
havi ng an i J © -y n sai d
cont ai ner, éﬁ%(ﬁ%ﬁ% §5§€i%8 Ebgg ?gﬁ% t@%@ﬁeﬁésgygggﬂé'ﬁcgasald

supply openijgh b8 £H' sai s!eluhﬂui r fhRbBiAY rﬁieéaﬂl g9ksgot so that

the negative pressure producing material- adjacent said

conmmuni cati on port

i s conpresssifamberS, addpPisNhet LEE@ EHdnmG am.i nk jet head according to

claim?7.

5. A container according to claim 1 or'2, wherein said

second chamber is ‘enlarged so as to extend beyond the

first chamber in a direction which is upward

the container.

in use of

6. A container according.to any one of . the preceding

claims, wherein the container containg ink.

7. an ink jet head assembly'comprislng .2 ¢ontainer in

accordance with any of claims 1 to 6 and an ink jet head
having an ink supply pipe for insertion into a supply

opaning of said container, said supply pipe being

"arranged, wupon insertion into said supply opening, to

‘the negative pressure producing material adjacent- said

campress sald liquid retaining material but not so that

communication port is compressed.

8. A printer comprising an ink jet head according to
claim 7.
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