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present invention relates to a pacRagé 5 for an i nk contai ner accommobdati ng
upplied to an ink jet recording apparatus 'for effecting effect
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liquid such as ink or the like to a recording nmaterial.

1y, an ink container for 10 supplying the ink to the ink jet
recordi ng apparatus is detachably nourtlable to the ink jet recording
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oloring material which is a pignent and |iquid medium f
trld® RINOA®K .container accommodating ink to be supplied

to an ink jet recording apparatus for effecting effect
by ejecting liquid such as ink or the like to a
recording material.

Conventionally, an ink container for
supplying the ink to the ink jet recording apparatus
is detachably mountable to the ink jet recording
apparatus, and after the ink accommodated therein is
used up, it is replaced with a new one.

Japanese Laid-open Patent Application Hei 6-
293854, Japanese Laid-open Patent Application Hei 11-
170554, Japanese Laid-open Patent Application Hei 11-
310266 and so on disclose packages for such ink
containers, for use during transportation or when they
are stored. The package disclosed in them are
intended to prevent evaporation of the volatile matter
in the ink accommodated in the ink container or to
protect the ink container from shock by vibration or
falling during transportation or the like.

In the case that ink accommodated in the ink
container comprises coloring material which is a
pigment and liquid medium for dispersing the pigment,

the coloring material settles due to the gravity when

I ner
or



the coloring material settles due to the gravity when -2 the ink
container is placed with the sane position or orientation for a long term
during transportation or the like, with the result of non-uniformcoloring
material density distribution in the ink container. 5 Here, the settling is
a phenonmenon in which fine particles settles due to the gravity, and the
degree of settling is determ ned by thé2§ettling velocity in the direction
of the gravity defined by the Stokes equation and the Browni an novenent
when the 10 coagulation of the particles does not occur. Stokes equation:

Vs=2a ( P- (, hgé CO F% %er is pfa%FX%§{gthl ﬂ%e%a?%P ?veloc|ty, "a"

r
|sarad|uso 'S a densi es? Pois a

density of t Syt r

Vi scos,ty of'Ch %QE%F%% bl %*V'E?%%?mé 99%%?%%99 283 48 fnere x is
an average ”PH@”H‘IEed'ﬁi@i@cﬁh@fréwlpa&ﬁ'ﬁ&ﬁsuﬂffo%”@oior&gs a gas
constant, T is an absolute tenperature, NAis an Avogadro nunber, ~ is a

viscosity ofmher Iedi ahs Bey | §1 8t A6k USoT 1 4 hen@ar ik Cbnt 2Bnden t he
settling velocity of the particles are ruling over the scattering by the
Browni ars novenent, theepastilce eseseling.is a phenomenon in which
fine particles settles due to the gravity, and the
degree of settling is determined by the settling
velocity in the direction of the gravity defined by
the Stokes equation and the Brownian movement when the
10 coagulation of the particles does not occur.
Stokes equation:
Vs=2a (P- Po ) 8/97 ..... (1)
Where Vs is a settling velocity, "a" is a
radius of the particle, P is a density of the

15 particles, f% is a density of the solvent, g is the
gravitational acceleration, ﬁ is a viscosity of the
solvent. |

Brownian movement:
X= (RTt/31tNA')] a)

20 where X is an average movement distance of
the particles per time t, R is a gas constant, T is an
absolute temperature, NA is an Avogadro number, ﬂ?is
a viscosity of the medium, an is a radius of the
particle.

25 When the settling velocity of the particles
are ruling over the scattering by the Brownian

movement, the particles settle.



-3 Wien an air vent is provided in the ink container for the purpose of
fluid conmuni cati on between the inner space in the ink container and the
anbi ence, the volatile nmatter in the ink evaporates 5 through the air vent,
by which the coloring nmaterial density of the ink in the ink container
becones nonuniform too. Particularly when the air vent is disposed in a
side other than a side opposed to the-side having the ink supply port, the
i ncrease of the 10 coloring material density adjacent the ink supply port
is remarkable due to the settling of the coloring material and the
evaporation of the ink conponent. In addition, en an i nk absorbing
material for absorbi N§*&hdT é&idi M&TY te Hrrﬂé”idsevg;r]dbi ¥ the 15 ink

cont ai ner, the colori 33} erial does t ea.sd' Icy nove. in the ink absorbing

material si _r?coélt_tarfé’efli Ts % AHP&S 2 &dd fi]ﬁ’la comqrbla?%ﬁl%pner.
Therefore) 'k}etvv‘('re!elrb”c%te "ﬁ{r}l%h%%gzal%aek?int rﬁlét ’}l?llxcod@gﬂelﬁ‘%{e} @Wdij' A&l y before

the start of use, because oring materrt al s not "di spersed. Once
the density MAdfll, Ichd Al d hdiled M AlReTBNGVBI A By Ul Ck

redi spersion or rediffusion is not easy. Figure 9 I's a perspective view of
a conventi Ort@ir&%#% GO QidH N9 RN Wik IS AHei dWl o r I} mdXke £ONE @i ner 1101
25 contained in the package 1106 has an ink absorbing material 1104 therein
to retain thRndikyc QWi Nhks M ¥ driknGomiLineat seddmek speisi on type
car bon bl ack. ~gq_ An air vent 1103 is provided in the upper or top
surface (aswdadoran tthe .Fi Qard)icofl afley iwllercotliaiaier veitl ¢ a position
away fromthe inside ink absorbing material 1104 by a rib (unshown), and an
i nk supply Sipeasedldn ias sirdevicdden rihan ewesride drnased s faee (opposite
the upper surface) at a position substantially diagonal relative to the air
vent 1103. Hide Mavdag diheeri nkieuapsd e i nede ningre i kalhetna 06 with the
air vent 1103 open with such an 10 orientation that ink supply port 1102

t akes d0bot CORYPINE MGterdid dsdsdity Behtacers kel SYRP Boskerbn. Wen

th kage 1106 i s pl he state f .ong. t the col ori
materfal i nithd ST KED e U O it e 1At Lo tHeLo bt e 15 vol at 1 e

conponent in. .t Nk _ev. r at t t [ mgnt ;lﬁg) ifth the result
of the stat g‘alt%%vﬁqcﬁ (ﬁgc%golegﬁpr?gra%ait%glri%le t3{eénsl| y (ic n(?%ér%';' inthe ink is
hi gh adj acent the inkpsupRist ROt whkd2 Al fdle LUSMPE ddige # 1k cont ai ner
1101 and below the air vent 1103, 20 as indicated by region 1105. \Wen the

ink contai nglorl Bk drdingl and triea dink ngett Heeciaildi 1) PRdad @ddiSin t fige i Nk
supply port 1102 takes the bottom position. In other words, the ink

cont ai ner 1i@k ic»nefi net ,t e o Jjoati nge aartcs mip Pd eppaiat usasd th t he sane
orientation as that during the transportation. However, if the ink

cont ai ner 1h@Yye < npltdeed nincdrsotrthe ngama g ik sinre fore af ivegsterm the

are interraced in a complicated manner. Therefore, it
will not work to shake the ink container immediately
before the start of use, because the coloring material
20 is not dispersed. Once the density gradient is
produced in the ink absorbing material, quick
redispersion or rediffusion is not easy. Figure 9 is
a perspective view of a conventional package
containing an ink container. The ink container 1101
25 contained in the package 1106 has an ink absorbing
material 1104 therein to retain the ink comprising as

a coloring material self-dispersion type carbon black.



-5 coloring material density is high in the adjacent region to the ink
supply port 1102. The ink having the high coloring material density
exhibits a low flowability, and therefore, when such ink is supplied 5 to
the ink jet recording head, it may cl og the nozzles of the recording head,
or may be deposited and solidified on the ink ejection outlet side surface
of the recording head with the possibl-d-result of proper inage recording
operations. In addition, the ejection 10 particularly property of the
recording head is deteriorated to prevent the proper image recording.
Moreover, with the consunptiaon of the ink f&ﬁp]the begi nni ng of the use of

the ink conf®i Adt VEOE WS & HMavg dsst & dhegdwdety odf te ink 15
decreases, and .therefore, the ity of the orded i nage .changes with
e ot ol e T Sas utite T il gl SR AR B 2T e
is used r.e.dif.ferent .fr. S the .i iS. ret.ajned in the
: nkuabsorgi2&%%akgr%hﬁgffdﬂ%&%gﬁéshq%gﬁ{Hg5%{ﬁﬁ§¥§%afgﬁ¥ﬁ#%¥%€§£y in ;

conplicat edyiRRialay MNYLHLY & rq\bewnfs.hto%)i.n%nﬁowinﬁg{]gk#&gﬁi s shook

before the start of use, the coloring material | density

regi on 4105 piog £NAt 0RUIGK I oiiSiRer S8d.a AR &refRft&ont R MHa@le col ori ng
material density ink 25 is supplied to the recording head. SUMWARY OF THE

| NVENTI O\ (op®oAda@ dihegluppdrt dus fade) ial palpodijtden of the present
invention to provide a package wherein even if a coloring material density
or di stri butsiuds tiam ttilad liynld ilag doad inmeld addiveai tree rt hee adire syeman-1rd ¥ .or m dur i ng
5 transportation, supply of the high coloring nmaterial density ink fromthe
i nk cont ai ndhei dndf fosattiaigley pridMeritsed.omtadavedi rig ttheapadpast of t he
present invention, there is provided a package for containing 10 an ink
cont ai ner wWHil@§ adrithaithe jadk deRdr ildi0dy aRegnaHithe AUSH # materi al and

sol vent dispersing the cqloring material and which has an ink supply port
for perfittiofdefiiipProrthate inkk SIPPLY Rt dd V& diakead e tafherei n sai d
ink container is.n afirst 15 orientat.i ich is different. froma second
oHeMaﬂonW§QHQ%tﬁﬁﬁ#%ﬁﬂW%?ﬁé@&% %&éﬁ%ﬁﬁﬁ&“ﬂmmdnmto
the present inventio Y ifot ol,arj ter] |ty distribution
of the ink 20 in thera‘l?hnel(i1 gtg]net aﬂancg(?d eclgrgeégqno -lﬁdFldlef%orlglm%%?e %4163 settling of

the col ori ngnaterdgl _Abrl&r{jge i, d4d RS 118 de ASRAYLAL 119D tiHhe col oring
tributed t

material can be dis o make the coloring material density
di stributionpyorig, wid amr dBaiidert ha i glewaled | nhPSHaterial density

region is produced nei ghborhood the ink supply port, supply of the high
col ori ng mateliadtli ldenonipomeart den efffeeditnk edvagurated echrough the
air vent 1103 with the result of the state in which
the coloring material density (content) in the ink is
high adjacent the ink supply port 1102 at the bottom
of the ink container 1101 and below the air vent 1103,
20 as indicated by region 1105.
When the ink container 1101 is set in the ink
jet recording apparatus, the ink supply port 1102
takes the bottom position. 1In other words, the ink
container 1101 is set in the ink jet recording
25 apparatus with the same orientation as that during the

transportation. However, if the ink container 1101 is

placed under the same orientation for a long term, the



_7_In said first orientation, it is preferable that said ink supply port
is at a level higher than a region in which the coloring material density
inthe ink is relatively high due to settling of the coloring 5 materi al.
Because of this, production of high coloring material density region is
prevented in the nei ghborhood of the ink supply port. Wen the ink supply
port takes the bottom position upon useSof the ink container in the
recordi ng apparatus, the region 10 where the coloring material density is
relatively high is present above the ink supply port, the coloring materi al
inthe region is dispersed toward the ink supply port. As a result, the

col oring nat@Ptaring mytenkal gdepeitedis nhigl jnkthecadhacendre uniformink

15 is supply to,the outside. It be that in said first orientation said
i nk supply pﬁ?%l%ﬂdt%nt%?r19%wﬁ“$%3§f?%fﬁ EbPfruni ER¢i bRKpBRYABR an i nsi de

f id ' . and [ ' d b iall d 20
cach othor. N MERTe 1r R TR ER B8 F SO RRET T oRREBL A o obo¥ (S e

h ot her. 1T e ik P s at
Component 1 1 THeSETLENT B VRt Fep IR " S kL BB R Tt or o

density s n the (K Decoyes hiohediyg thedd F?i@ﬁnﬁgi 8fGR" thaCyBLL1¥gNL, UL

t he adverse i nfluence thereof can be mnim ze e dispositron of the

air vent. of tWeCPECH RGP Reddl! LR MBS PSS dOpob hE@T £aGNT 1 nventi on,
there is provided a package containing conprising: a packagi ng nenber; and

An ink contaiebidinhieh eontise nbnk Nkj&c COHPr b8t DGt Ps fIENEuEOLOET §g Nateri al
and sol vent dispersing the coloring material and which has an ink supply
port for perthetregosdppd yhedd tieth nkhé opass bhit si desulwbes ei properi nk
container is nountable to an ink jet recording apparatus with the ink
supply port image recougingozperanionsi d Imkaedht bvmer thecejeotaonng an ink
absorbing material for absorbing the ink and being provided with an air
vent whilch iRADHEFIIFFLY |REPRIHMM cHhe ore et dies Beadat® jnside said ink

cont ai ner aqg anbj ence erein said ink container
eterioratéd to prevent the proper image recording.

Moreover, with the consumption of the ink
from the beginning of the use of the ink container
1101, the coloring material density of the ink

15 decreases, and therefore, the quality of the recorded
image changes with use, and the quality in the
beginning and that immediately before the ink is used
up are different from each other. Since the ink is
retained in the ink absorbing material 1104 wherein

20 the fibers are interraced in a complicated manner.
Therefore, even if the ink container 1101 is shook
before the start of use, and the coloring material in
the high density region 1105 is not quickly dispersed,
and therefore, the high coloring material density ink

25 is supplied to the recording head.

SUMMARY OF THE INVENTION:



15 has, at a side adjacent a side having said ink supply port, a first
portion and a second portion which is projected outwardly of the ink
cont ai ner beyond the first portion, said first portion continuing with the
side having the ink supply port, wherein said adjacent 20 side takes a

| ower position. According to this aspect of the present invention) if the
coloring material settles during transpértation, a relatively high coloring
material density region is produced adjacent a side close to 25 the side
having the ink supply port in the ink container. If the ink supply port
takes a bottom position when the ink container is in use, the region _g_
havi ng the rel ativel yAa¢gRAEBEDY i nft mhBedi BrigehBal yobdepbspfi bhed above
the ink supply port) and the coloring material in such a region is

di spersed t oRBEEEPReINKRNELPPI O pBFOVide BhPACKRAR WhRECHBVEWEN51E0l ori ng
material abuts the step betwee he first portion and the second portion by
which it is &SP PEéHgtBaé?Hl?ﬂe EBﬁ%F¥|°Fe§fﬁﬁr?h“fh%nihR EBet afker . By

doing so, the c orinﬁ natﬁrial is further ejfechivel dlsgersed in the
nk, “and uni 1Br P90t PRKCERRA HEE T, BEPPRGS BOFRUREEPER T By “be that i nk

Supply ROt 1 Akgsolns 821 S backaaey 2o POPLLI RNLR! B D BRET mheUpLf han @

relatively hrg orrng rmater densi egion in resulting from

settling of §BRs¢RLOFhRIrFBHeIhal 1hR donEdifePagkagerebtifBYybe that in
said first orientation said ink supply port and said air ven¥ are di sposed

substanti al | yreppased.to each other, and in the first orientation, the ink
supply port 1s at a position 20 higher than the air vent.
According to an aspect of the present

invention, there is provided a package for containing
10 an ink container which contains ink comprising pigment
coloring material and solvent dispersing the coloring
material and which has an ink supply port for
permitting supply of the ink to an outside, said
package, wherein said ink container is in a first
15 orientation which is different from a second
orientation taken in use in said ink jet recording
apparatus.
According to the present invention, even if
the coloring material density distribution of the ink
20 in the ink container becomes non-uniform due to
settling of the coloring material in the ink, during
the transportation, the coloring material can be
distributed to make the coloring material density
distribution more uniform. Even if the high coloring
25 material density region is produced neighborhood the
ink supply port, supply of the high coloring material

density can be effectively prevented.



It may be that ink container has therein an ink absorbing material for
absorbing the ink. It nmay be that pignent is carbon black. It may be that
carbon bl ack is self 25 dispersion type carbon black. It may be that

is color pignent. These and ot her objects, features and -10
advant ages of the present invention will becone nore apparent upon a

consi deration of the follow ng descriptfon of the preferred enbodi ments of
the present invention taken in conjunction with the 5 acconpanying

dr awi ngs.
ink jet cartridge usable w t he present ipvention, 10 Fkgure 2 1s an

pi gment
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ink is relatively high due to settling of the coloring

material. Because of this, production of high
coloring material density region is prevented in the
neighborhood of the ink supply port. When the ink
supply port takes the bottom position upon use of the
ink container in the recording apparatus, the region
where the coloring material density is relatively high
is present above the ink supply port, the coloring
material in the region is dispersed toward the ink
supply port. As a result, the coloring material is
further dispersed in the ink, so that more uniform ink
is supply to the outside.

It may be that in said first orientation said
ink supply port and an air vent for fluid
communication between an inside of said container and
the ambience are disposed substantially opposed to
each other, and in the first orientation, the ink
supply port is at a position higher than the air vent.
Through the air vent, the volatile component in the
solvent evaporates, and therefore, the coloring
material density in the ink becomes higher with time
adjacent the air vent, but the adverse influence
thereof can be minimized by the disposition of the air

vent.



I nvention, which package contains an ink container. 20 Figure 6 (a) is a
perspective view of a package according to a third enbodi nent of the
present invention, which package contains an ink container. Figure 6 (b) is
a perspective view of the ink container of Figure 6 (a) in use. 25 Figure 6
(c) is a perspective view of the ink container of Figure 6 (a) in use.
Figure 6 (d) is a perspective view of tée ink -11 container of Figure 6
(a) inuse. Figure 7 is a longitudinal sectional view of an ink container
shown in Figure 6 (a). Figure 8 is a perspective view of a package 5
according to a fourth enbodi ment of the present invention, which package
contains an i nk cont ererdimgufe o ﬁ‘é‘”télep‘ér%ﬁﬂ-ﬁﬁ § \Rf iRy RFESERDnvent i onal
package contai ning an ink container. 10 DESCRIPTICN CF THE, PREFERRED

EMBODI NENTS: TR k9Thg #RF et 3¢ fy REA SO HEL L fodi nent s of the

present invention wll be descri
comprlslng a pac aglng ‘member; and

An ink container which contains ink

5 comprising pigment coloring material and solvent
dispersing the coloring material and which has an ink
supply port for permitting supply of the ink to an
outside, wherein the ink container is mountable to an
ink jet recording apparatus with the ink supply port

10 at a lower position, said ink container accommodating
an ink absorbing material for absorbing the ink and
being provided with an air vent which is open for
fluid communication between a space inside said ink
container and ambience, wherein said ink container

15 has, at a side adjacent a side having said ink supply
port, a first portion and a second portion which is
projected outwardly of the ink container beyond the
first portion, said first portion continuing with the
side having the ink supply port, wherein said adjacent

20 side takes a lower position.

According to this aspect of the present
invention, if the coloring material settles during
transportation, a relatively high coloring material
density region is produced adjacent a side close to

25 the side having the ink supply port in the ink
container. If the ink supply port takes a bottom

position when the ink container is in use, the region



Referring to Figures 1-3, the ink jet 15 cartridge will be descri bed.
Figure 1 is a front view of an ink jet cartridge usable wth the present
invention. As shown in Figure 1, the ink jet cartridge 30 conprises a

hol der 31 having an integral ink jet head 32 for 20 ejecting the ink, a

bl ack i nk container 10 and a color ink container 20 which are detachably
nmounted in the holder 31. The bl ack i nkS€ontainer 10 and the col or ink
container 20 contain the ink to be supplied to the ink jet head 32, and the
bl ack ink container 10 25 contains black ink, and the color ink container
20 contains yellow ink, cyan ink and magenta ink (three color). The ink jet
head 32 is phackegathe heebativedy bighogolgeing|meterial ndggelt¥nd has a
plurality of groups of ejection outlets (unshown) corresponding to the
respective cbf oPOFhksoRebprPave fthen tne BRRkY i HRTton?Bf nER€ 10 and t he
color ink container 20. In,a 5 connectin ortion of the holder 31 relative
Co the bl acko FRF BB Her1ah Hha Gotchnbek o bor T oherard: Foratd ¢ ne

col or ink coptainer here are oyi ded, proj e d ink receiving tubes
(unshown) co??%sb% d%%%pi%t%9¥ﬁé rgép %%?v%ﬂ%%lofﬁgn LVi%e ink 10

receivi tu | g p opding; l.pjecti on
outIetSQ?hroggﬁo?£§%§§€?€g{?ﬁk¥gﬁg%l§R%a§g§%e285ﬁ§§ﬁ0€g§.gb&gk t he bl ack
ink containegodPibs ARENEKRE $0c408 PO HEEn Biewii@skitnksin the bl ack ink
container 15 10 is supplied into the groups of the black ink ejection
outlets throgighpéheed tekar@kthékcéRELLYI PEg idweianghé nkngUppl y passage.
Simlarly, when the color ink container 20 is nounted to the hol der, the
col or inks icohteineror Bykdebmg asoer tlae ecelippl ngdni be20al hésr especti ve
groups of color ejection outlets through respective ink receiving tubes and
i nk supply ptesthes. efhett b¥eihedfspersadsinfthteinkk ardeunifigrmubes is
provided with a filter (unshown) to prevent foreign matter fromentering

t he i nkl& ecel®k ngarube. seBp Reedr o nhhe cowtgide. 2, the bl ack ink container

10 will be described. Figure 2 illustrated a black ink container shown in
Figure 1, and nore It may be that ink supply port takes in said

package a position at a higher level than a relatively
high coloring material density region in the ink
resulting from settling of the coloring material in

15 said package.

It may be that in said first orientation said
ink supply port and said air vent are disposed
substantially opposed to each other, and in the first
orientation, the ink supply port is at a position

20 higher than the air vent.

It may be that ink container has therein an
ink absorbing material for absorbing the ink.

It may be that pigment is carbon black.

It may be that carbon black is self-

25 dispersion type carbon black.
1t may be that pigment is color pigment.

These and other objects, features and



-13 particularly, a top plan view (a), a partly broken side view (b), and a
bottomview (c). In (a) of Figure 2, the cap nenber and the ink absorbing
material are omtted for sinplicity of exportation. 5 The black ink

contai ner 10 conprises a casing 11 which constitutes an i nk accommodati ng
portion 16 for the black ink and which is open at the upper end, a cap
menber 12 closing the opening of the cashig 11 and having an air vent
(unshown) formed therein, an 10 upper nenber material 13 which covers the
air vent of the cap nenber 12 and which has a buffer space for preventing
the ink | eaked through the air vent fromflowing to the outside. The upper
menber 13 hasdwan opges ngf (Uns hovedeopeinven t hen awbl knlcecene anposi ti on 15
different fromthe air vent of the cap nenber 12 and has a picking portion
13a for facidpRanehly WAMtd eeesHdeerbion i of bhethelhovieg 31 (Figure 1).
The casing 11 is provided in the bottomportion with an ink supply port 14
at a positi eSO bt myf | e RIRier ek sHROHRERBEeP Ui Byt ube of the

hol der when the bl ack ink container 10 is pounted to,{he holder 31. Around
the ink supfBEHrt AveRHER taken R LondyRe JSO[FO‘VI{)]PG%?IH ng the ink
supplied fromthe black ink container 10 through the ink 25 receiving tube
fronllegm|ﬂf9?ﬂ????¥§?ﬁﬂéuﬁw%ﬂégThe i nk accommodating portion 16 contains
therein an ink retaining nmenber 18 for absorbing and retaining the -14
bl ack i nk. Between the ink retaining nmenber 18 and the bottomwall of the

bl ack ink cogiptmesedGr1bTEse b PIEVhREMIRAGS| nk | eading nember 19 which
closes the ink supply port 14 fromthe inside. The ink |eading 5 nenber 19

absorbs and retains tihggw P& Siglartyohe ¥hewi ok st ahki pgtmenber 18. The
ink retaining force of the ink | eading nenber 19 is higher than the ink

retaining f det ofdgdeusatkl doltiiingt henpeesdBt Tieeetboe, the ink retained
in the ink holding nenber 10 18 is effectively led to the ink |eading
menber 119, and the uskigurey2ofstde ihkustrathed ofi ahklaek hokdi ng nenber
18 is inproved. When the black ink container 10 is nmounted to the hol der
31, the ink ¢cetidingy shewnikndohgwreel-to 15 the ink | eading member 19 in
the ink supply port 14, and the ink retained {n the ink Ieading menber 19
is supplied into the Jrepe of 1% el bEEsbRablerebs drCPher #RKj et head 32
t hrough the bl ack, ink ink receiying tube and the ink supply passage. 20
Referring11f?ﬂ£ﬁﬁ%§%,59%%ncb?d$1 ﬁﬁec htai ner 20 will be described. Figure

3 shovs a color Ink conpatney phon,LosELOKI Ge bys 8" 6cPAT bhERKRL! Y, 3 LoP

plan view (a)) a part oken side vie , and a Vi e In (a)

of 25 Fisgur & oo fifn g2 "ENPEEs ANGnbHE LKt ABFOL L NG -aBEREI al are onitted

for sinplicity of exportation.
invention, which package contains an ink container.

Figure 5 is a perspective view of a package
according to a second embodiment of the present
invention, which package contains an ink container.

20 Figure 6 (a) is a perspective view of a
package according to a third embodiment of the present
invention, which package contains an ink container.

Figure 6 (b) is a perspective view of the ink
container of Figure 6 (a) in use.

25 Figure 6 (c) is a perspective view of the ink
container of Figure 6 (a) in use.

Figure 6 (d) is a perspective view of the ink



The color ink container 20 has a structure -15 which is fundanentally the
sane as the black ink container 10 and conprises a casing 21 for
accommodating the inks, a cap nenber 22 having an air vent (unshown), and
an upper nmenber 23. 5 The inside of the casing 21 is partitioned by
partition walls 21a, 21b which constitute a T-shape in a cross-section
along a horizontal plane (in the statebf-use) to divide the inside space
into three chanbers which corresponds the ink receiving tubes of the 10

hol der 31, respectively. The three chanbers constitutes an ink

acconmodatin ortion 26Y for the yellow ink, an ink accommodating portion

26C for the IR AhdF LS THKE al@bnibditS ng portion 26M for the magent a

ink. The air vent of the cap, nenber. 22 is 15 provided for each of the ink
accormodat i ng portions S8 betS 826%\?“%%“%35%9592(‘1&%"%{ o‘(/’r%‘?éaofn t he

bott om porti 14 h K s I ts. 24Y, 24 AM at the positions opposed
to the respe‘% i%ﬁi%ilptr%lcrg?&%}b& ]tlhtz)lﬁlsgl*%? héag!ol or inks when the col or

ink container 20 is rgggy 0; dve AGe@r i suppl y
ports 24Y, 24C, 24M i 5%5%,1%2%%%ﬁ$even‘?iﬁgn%h%%ié%(eakage IS
formed. gl n eacdhidderd nk AGELIMOLRd ind¥0f 1 PN 6 Ypr & 26C, 26M there
are provided an ink retaining nenber for absorbing and retaining the ink
and an ink |aadéig sebaiictsipadivddey dentdiendl ackihlke 60rd sn@er 10 shown
-16 in Figure 2. The enbodi nents of the packages will be described. In the
foll ow ng descri pti orfjigdunee adhole de Spe it dyeek t ke coidwai ors are shown as
sinplified 5 manner. (first enbodinent) Figure 4 is a perspective view of a
package accoraiventionral ipatkagdothmeninioig tée jmleseontaimvent i on, which
package contains an ink container. In the ink container 101 contained in
the 10 package 106 of this enbodinent, an ink absorbing material 104
retaining the ink conprising selfdispersion type carbon black as a col oring
mat eri a}° isIﬁgﬁﬁﬁfTﬁgkegﬁ fhﬁnPﬁﬁﬁﬁéﬁﬁ?ﬂﬁ%ﬁQﬁi&@NF%he upper or top side
(as seen on the Figqugfof I he énk cont ai ner . .

erring to the accompanying drawings, the

embodiments of the present invention will be
described.
Referring to Figures 1-3, the ink jet
15 cartridge will be described.
Figure 1 is a front view of an ink jet
cartridge usable with the present invention. As shown
in Figure 1, the ink jet cartridge 30 comprises a
holder 31 having an integral ink jet head 32 for
20 ejecting the ink, a black ink container 10 and a color
ink container 20 which are detachably mounted in the
holder 31. The black ink container 10 and the color
ink container 20 contain the ink to be supplied to the
ink jet head 32, and the black ink container 10
25 contains black ink, and the color ink container 20
contains yellow ink, cyan ink and magenta ink (three

color). The ink jet head 32 is placed at the bottom



15 101 at a position away fromthe inside ink absorbing material 104 by a
rib (unshown), and an ink supply port 102 is provided in a top right side
(opposite the upper side). The ink container 101 is contained in the
package 106 with the air vent 103 open with such 20 an orientation that ink
supply port 102 is direct horizontally, and the air vent 103 is directed to
top. When the package 106 is placed unde2-the state for a long term the
coloring material in the ink in the ink container 101 settles, and the

vol atile 25 conmponent in the ink evaporates through the air vent 103 with
the result of the state in which the coloring material density (content) in
the ink is hpfhtke hekder_3% botesen odnd Heasnk eburalhéy 20125PdPBel ow t he
air vent 103, as_indicated by region 105 According_ to this enbodinment, the
i nk cont ai ne?f 1Die¢&iR PRt hebs | R HROWALKEYEr 49BONA{ RBstientBR ori entati on

that ink ly 5 t 102 tak [ §i t hj gh th t he hi gh
nat ik SURDLY, PR A0 oKERs S RERLLLEN By VBl ST P the hiG
Th f , 1 n thi nbodi t,.th L ori i al i in th

et ore, | 0o Phin OB REnd 0L OLARSL AR STRH AT 1 4 (he

cont ai nef 10%%@%&&%@&#%{"”JéhéeﬁoI&é?Prﬁi Nge RRPRLAL U5 Y Lh the ink

supply port t" directed dowmmward with respect to the direction of

the gravity.pjdck hisk SéGhaiddFf bbgbn@e@sééﬂnéégiﬁ% pOrtisnadj acent the
side surface of the ink container and 15 the and the top side. The coloring

material in tdEahi@h €enshé YeobBgi oMK 0SoeginerSebl | therdowpward, that is,
toward the ink supply port 102. By this, the coloring material in the high
density regiprodDded sprd fpets@dink ideetning etybes (Bashokngontai ner 101 so
20 that coloring material density distribution in the ink in the ink
cont ai ner 10dor sespaied img einho f bhen r&speetive coakornimksch The tokoring
material density is made nore uniformis supplied fromthe ink container
101 to i%he r@ﬁﬁﬁtﬁi@ﬂkﬁ%@@stméer@@@m@¢h@dZﬁlgbaﬂrpgpﬁrgfected from nozzl e
clogging or solidification of the ink on the ink eLection outl et surface,

t hus assurirﬁPW?ﬁﬁRﬁQﬁkﬂgi%ﬂﬁﬁﬁ?%&%rﬂ?hb¢t$nthr9ﬁé respective ink

supply passages {(unshown).
When the black ink container 10 is mounted to
the holder, the black ink in the black ink container
15 10 is supplied into the groups of the black ink
ejection outlets through the black ink ink receiving
tube and ink supply passage. Similarly, when the
color ink container 20 is mounted to the holder, the
color inks in the color ink container are supplied to
20 the respective groups of color ejection outlets
through respective ink receiving tubes and ink supply
passages. Each of the free ends of the ink receiving
tubes is provided with a filter (unshown) to prevent
foreign matter from entering the ink receiving tube.
25 Referring to Figure 2, the black ink
container 10 will be described. Figure 2 illustrated

a black ink container shown in Figure 1, and more



addition, the coloring material density of the ink supplied to the
recordi ng head is substantially constant fromthe begi nning of the use of
the ink container 101 until the ink is used up. The qualities 5 of the
recorded i mages at the begi nning of the use of the ink container 101 and
that imedi ately before the ink is used up are not significantly different.
(Second enbodi nent) Figure 5 is a perspestive view of a package 10
according to a second enbodi mrent of the present invention, which package
contains an ink container. In the ink container 201 contained in the
package 206 of this_enbodi ment, an ink absorbing material 204 retaining the
i nk conpri si P@rkkFRlanly; spekaPonlappeiesr bah. bhaparadyabcokeni ng mat eri al

i s packed. An,gir vent 203 is provided in the bottomleft side (as seen on
the Figure) ®F9¢neievk(Rbntanfe? bottam wipws(€)on Ahayadrofm the inside ink
absor bi ng erial 204 a rib (unshown), and an jink supply 20 port 202 is
provi ded in 2 83per ghF’%i%P('B‘ﬁﬁ%rt%n{’h‘éh%o%%nﬁbﬁwbénae). The i nk
cont ai ner 201, i tained ip the, package 206 with the air vent 203 open
with such aﬁ}%#§5%$gt$5% ?%b?t?akfgﬁpﬁ} PLECLtY0of 2f¥PPREARIPDvent 203 are

hori zontgl | y directedy he; 06,1 | aced under the state
for a long term the e or?%%knﬁﬁgrggﬁkggg?ﬁe§?n Oﬁ THRES| AKCRDBME&I ner 201

settl es, and:§ henyohatbher LOTDORCHE | Bt Ecbilfodat] fle SYPPREAL £, L hrough

the air vent 203 with the result of t state In e coloring

material denséf ytKe€onl £k ) ihE db@ WRKch Sigi GFetat NendOh)PEY 0fnghe i nk
contai ner 20l and adjacent the air vent 203) as 5 indicated by region 205.

According toatdap meboer nEDtglédieng nkheompen g 2P| thée @Qgiﬁ%ngﬂ in the
package 206 with such an orientation that ink supply port 202 takes a
position at and dvavimg gherathavenhe(imsihowenstdyme@oiloeraDh, (amt h respect
to the direction 10 of the gravityy and that air vent 203 takes the

posi ti o subERREH i BETPRe rtma ber Enhel 3 avlel clascover i gine dehsi tent egf on 205.
Therefore, in this enbodinment, th coloring material density adjacent the
ink supply pot® o2 membek e @nd arilehdhasiarbwnifemtspace fensity 15

adj acent the_ air vent 203 is high. %ye the ink container 201 is set in the
ink jet recd'di' B HIGstng h]ge"i‘lﬁ s{}b‘b?‘ilg}boﬁ'}!e@]zrt‘é‘k%fs f¥@mpot t om

position. | IS, St | density region 205 i dj acent the side
surface of P%fegwlﬁ}gzgé g%}h% gclﬁ#(;*grﬂ;enbl the® aitPThd"$Bp° i ﬁ%%él{ﬁea%ol oring
material in T O haensd regl | tld 0, rd, that is,
toward the x%ﬂlﬁlsl{}{p%lg/ port&%)OZﬁ%Brgn%(ﬁ?@?@?ﬂﬁeg%orﬁg‘%iAn{gn‘rg Oeérl?%l °%n the hi gh
densi t 57 egiore A0%As HapNIRethin v & IRl Yol ddifyds [Dlgufgnt ai ner 201

so that coloring material density distribution in the ink in the ink
contai ner 2(las sa nmidek imy epoanti forf M3a for facilitating mounting
and demounting of the holder 31 (Figure 1).
The casing 11 is provided in the bottom
portion with an ink supply port 14 at a position
20 opposing into the black ink ink receiving tube of the
holder when the black ink container 10 is mounted to
the holder 31. Around the ink supply port 14, there
is formed a rib 15 for preventing the ink supplied
from the black ink container 10 through the ink
25 receiving tube from leaking into the holder 31. The

ink accommodating portion 16 contains therein an ink

retaining member 18 for absorbing and retaining the



-20 Since the ink in which the coloring material density is nade nore
uniformis supplied fromthe ink container 101 to the recordi ng head, the
recording head is protected fromnozzle clogging or 5 solidification of the
ink on the ink ejection outlet surface, thus assuring the proper inage
recording. In addition, the coloring material density of the ink supplied
to the recording head is substantiallyiopnstant fromthe beginning of the
use of the ink 10 container 201 until the ink is used up. The qualities of
the recorded i mages at the beginning of the use of the ink container 201
and that immediately before the ink is used up are not significantly
different. (blakd ievkbodiBeeneen 3E durke 1@ t(aa)niing angparespelct i aed vi ew of a
package according to a third enbodi ment of the present invention, which
package conttdiend it dmwadldntadi rfdre blpahdnihicavpirineerl Bo1tkere ai ned in
the package 306 of this enbodinent, an ink absorbing 20 material 304
retaining tHe |Prﬂ@"é(ﬂ%jrlas‘l rfd‘kse]{eﬁ’dilé}:ﬂer"!ﬁ“ﬁ}?rfy]& Wik gy £ WP sek %&ea col ori ng
material is packed. An air vent_ 303 .is prOV| ed in the boftomleft side (as
seen on the A %Lﬁ”él)pléﬁ‘ RN ik f&&ﬂ diltfert 1[}beos"lrf‘folne fromthe

i nsi de i.nk abs 2 rraterlal hy a |b ( nsho nd, an ink supply
port 305 |s gg; I:tbc)":‘p aﬂdgi{te e (op osﬂi S]t"\F,le(;f%o ¥otfﬁltél?? si de).

-21 Figure 7 I 10 i her shown in
Figure 6 (a) Ihél’h%é qkqgr{%?df{}ﬁleerlsggél hg‘;Hea FIT st p‘gﬂfﬁgﬁ é(glt]éa@a&ng a second
portion 301k QN 35146 di bR} B g e MigHe) AdiRcad {9 the side having
the ink supply port 302 (right side)) the first portion 30la continuing

with the sidetavding tia-deko suMd Vi Moto 3idhg Tensecongl, portion 301b is
proj ected beyond the first portion 30la. Between the first portion 30la 10

and t he secdanknefrdriean t3HELhinka redted i/ dirs tfhoe Mtk Hdied i mk medasios Bi ng

mat eri al 304 exists inside the second portion 301b. Referring back to

Fi gure 16 (a)L8 tie dfiflecddntediyndre B0t ithec dntkai kesd img tognipackb@e 206 wit h
the 15 air vent 303 open and with the ink supply port 302 and the air vent

303 at the g itdw usaddslitahd fnithe tink s“LﬁtTEaU!aed/\/rﬁI@:htft‘bnmklues with the

side having the ink supply port 302 and which has the first and second
portions 30B9ldes meatiely dbvid P rRY&d ¢ he package 306 is placed under

the state for a long term,.the colorji mat erj al the ink e ink
cont ai ner 301 settl e a”{ehg’]\f’cﬂ}at]l’} BHEHEHE f(h ]t%é"?‘hlkjwe\]/a Dr at es

th h th 3 t I
25r ?r;?eri aF enS| el;;‘te( cgﬁt en%t{b Lrges(ilgn%ﬂsg hﬂﬁf? ]?§ 1?%6ﬂltf| rs%ﬁ]a%gdesggoﬁ(rjl "
portiong 30%% 340 1Wad iy b&tﬂm ofg the {1k CAntaifely 30dr anfly adj acent the

air vent 303
and the ink retained in the ink leading member 19 is

supplied into the groups of the ejection outlets of
the ink jet head 32 through the black ink ink
receiving tube and the ink supply passage.

20 Referring to Figure 3, the color ink
container 20 will be described. Figure 3 shows a
color ink container shown in Figure 1, more
particularly, a top plan view (a), a partly broken
side view (b), and a bottom view (c). In (a) of

25 Figure 3, the cap member and the ink absorbing
material are omitted for simplicity of exportation.

The color ink container 20 has a structure



-22 as indicated by region 305. However, the ink container 301 of this
enbodi nent is contained in the package 306 with such an orientation that

i nk supply port 302 is positioned at a |l evel higher than the high 5 density
region 305 (higher with respect to the direction of gravity) and that air
vent 303 is substantially at the sane | evel as the high density regi on 305.
Therefore, the coloring materi al densitys-becones high adjacent to the air
vent 303, but the 10 coloring naterial density does not becone high

adj acent the ink supply port 302. Figures 6 (b), 6 (c) and 6 (d) are
perspective views of the ink container of Figure 6 (a) in use. 15 As shown
in Figure 6 vlb)Ghtie fukdawen tihey G0d samemmsmt e tibladle imk jet recording
apparatus with the ink supply port 302 at the bottomside. In this

ori ent ati on,caneaingh Herand \Corpy b3 805 ¢aSHsi 41 ofe adj acent the | ateral
(vertical) side and top side and 20 starts to settle downward, that is,
toward the iCUMUMRAILIRSE t LIRS ¢ 2 GHK RIMREN net BBMINgHM)2the col ori ng

material settled jn the seconquortion 301b of t?& i nk container 301
i mpi nges t he’ S epl WAL tHY SAArYPRET (HMRET 199 ng novenent. By the 25

i npi ngenent, the dir ion of .the ve . es_t d i he nt ral

p(r)nr)ti gnrggf t he ink cgﬁfﬁ%i h%?lﬁ%l?fgﬂfj%ngaégsb%g%g fﬁﬁ%g{l%@%%%;ewi n Figure
6 (c), the - 23, rd i j i § LOoNn +r i

COI(’I'[ ;i ner 2091&%%c€%312 ‘?’%ﬂ erle%hﬁélol?%mjs(lwnccg&t%g ?ﬁiéi% m?*i ?hi;KCOI oring

material dengidyod - SBEEi SR L1444 FOTHR F S2onPP1 | $Pahé O 4 hend Nkt £oat ai ner
301 to the 5 recording head, the recording head is protected fromnozzle

cl ogging or spliskficatdonm @ tHe imki @ $pecé Nknep echio® Gwdmipérsurface,
t hus assuring the proper image recording. In addition, the coloring

mat eri al dengiioh ofott espakds upipd | Bek tveddieviegotabeyg dfathes 10
substantially constant fromthe beginning of the use of the ink container
301 untlol tHeoldkr i3l useeaspret fnel yjual The eshode t tleamleens ded | mages at t he
begi nning of the use of the ink container 301 and that immediately before
the ink is s Ubtykes r Ink aepermedating dpor bient 26Y Foer t Bhenbodi nent )
Figure 8 is a:ﬁﬁéfpective view of a package according to a fourth

enmbodi ment of€ prserdn %%rﬂ?%?ﬁmWﬂEW%a%‘R’éb%o%g%%i fer ahhe nk

contai ner. cyan ink, and an ink accommodating portion 26M for the
magenta ink. The air vent of the cap member 22 is
15 provided for each of the ink accommodating portions
26Y, 26C, 26M.

The casing 21 is provided in the bottom
portion with ink supply ports 24Y, 24C, 24M at the
positions opposed to the respective ink receiving

20 tubes for the color inks when the color ink container
20 is mounted to the holder 31, and around the ink
supply ports 24Y, 24C, 24M, ribs 25Y, 25C, 25M for
preventing the ink leakage is formed.

In each of the ink accommodating portion 26Y,

25 26C, 26M, there are provided an ink retaining member
for absorbing and retaining the ink and an ink leading

member, similarly to the black ink container 10 shown



20 The ink container 401 contained in the package 406 has an i nk absorbing
mat eri al (unshown) therein to retain the ink conprising as a coloring

mat eri al sel f-dispersion type carbon black. An air vent 403 is provided in
the I ower right side (as seen 25 on the Figure) of the ink container 401 at
a position away fromthe inside ink absorbing material 404 by a rib
(unshown), and an ink supply port (unshi@dwm) is -24 provided in an upper

| eft side (opposite the bottomright side) at a position substantially

di agonal relative to the air vent 403. A cap 409 is nmounted to seal and
protect the 5 ink supply port (unshown) to suppress evaporation of the ink.
The materi alimfFigwreaedl i ng nenber constituting the cap 409 may be

thernopl astic el astomer, the protecting nmenber thereof nmay be pol ypropyl ene
or the like, and ot heFheregrehodimeni;s C?Lfg thamackages nebd L i®€the naterial s
have the eva oration_ suppression effect. The nunber of the constituent
parts may b %W\’g’rlée‘?)r pfrhrfakfe Fhel O SR SE R T Y | EiDrBPe%Eed by a
packagi ng materi aj 8. and t he acka e 40 dou ), and the
packagi ng 1 ?&ﬁ%&?%g ?%PEﬁ Qﬁﬁ% oqﬁ%%V|§e an tg%%ggtlon

suppres§§on functlons flr r@ﬁﬁ%d et the packagi ng material 408, for
exanpl e, WERAT hum anlnatlon a un1%un1evaporated film alum na

evaporated film Si O Pgmr@tﬁ%ré'ﬁﬁ%eébﬁvé'\kfew\hbﬁhahﬁé{é’khg'g 20

evapor ati on suppression, or ot nmaterials are usable if the evaporation

suppression gifechihg POy gedst Asmisb@ienn &F gti€ Sresdgti nk contai ner 401
is contained I n the package 406 such that inner surface of the package 406

recei vi ng t henv ekt oMt abinedh 40dcleddle t den €51 paickagi nk cabeainér408 are
closely contacted with each other. By doing so, the vibration during
transportation is propagthedinlo ¢hetahirecoh®hicentabied ig5the stir the
settled coloring material in the ink during transportation. (Qher
enbodi nent s)package 106 egbi byl entoblodinmenrt . tae sekfaBsarbpeesi on type
carbon black is used as the cplprlng material in the ink, but the present
intention | snaberiaki 1e4 retaheingethe imksCompeising $RLf coloring materi al

ke, A T epr4bBREREI 0B WOPEFBIORR GRLRERT o TobehosiPd GarkalriabRe
PN ol el Ly 0y UL B0 Fe SR AT, gpestymecrt on
di spersion ty8s Qi@gﬁpés'QgehsoHsﬁﬂéeFPEﬁ?H§eoFh@hQigﬁﬁnthmﬁlﬁé?'b'ts
15 101 at a position away from the inside ink absorbing
material 104 by a rib (unshown), and an ink supply
port 102 is provided in a top right side (opposite the
upper side). The ink container 101 is contained in
the package 106 with the air vent 103 open with such
20 an orientation that ink supply port 102 is direct
horizontally, and the air vent 103 is directed to top.
when the package 106 is placed under the
state for a long term, the coloring material in the
ink in the ink container 101 settles, and the volatile
25 component in the ink evaporates through the air vent

103 with the result of the state in which the coloring

material density (content) in the ink is high at the



15 simlar tendency to the sel f-dispersion type pignent ink. Another aspect
of the present invasion will be described. In the case of the pignent ink,

t he pi gnment conponent settles due to the gravity when the 20 pignment ink is
left in the sane orientation for a long term When the high density ink
resulting fromthe settling is supplied to the recording head, the nozzles
of the recording head may be clogged. th7the present invention, the problem
is solved fromthe 25 approach of establishing a state in which the high
density ink does not exist adjacent to the ink supply port portion |eading
to the recording head even if the -26 ink container is left in the sane
ori ent ati on FOrtem | @hgtherink pemtahrar st @hdped nbelowet e egbht vembent i on

provi des the solution in whi the inpk supply port does not take the bottom
position by B dr &% dt ‘éag%‘i§¥i%e%b@kab$§g CArdimg FowlbRsity ink is

t the ink ) C 1L ] sirable that such |nk that
brint densi (9 R ey LB THE Nttt ne SEF T F rrt 4Pef B oo’ mai ntai
e P bund it dge IO LIRIn A Ol SDEREEPERGOLRLL IR 10 Bh O EnS! LY
i nk around t'he 1 nk supply port, 1t is possible that Ink supp ort takes

the topgposiddan. | (PVENELs 4 HSYehidn Co6 [h&EE ﬁﬁgﬁefiﬁgéﬁmethat I nk

| eaks out through the air vent. Therefore, 1t 1s desirab en the

packagi ng i §iichad s ty ke SLEOW! Y03 5(WOER tSkeSca POt tIe @psétipon that
measurenent is taken to avoid the ink | eakage through the air vent. As

shown in Fi gif etlde graviiey caseTidréferepl i ilnks combed nwén havikg t he

di vided inside spaces, an exanple of the packaging in which the present 20
i nvention i Tacnoing inshesr fol édrisbfy tire tlod cad j akemt coegbetiat tdng chamber s
is such that ink supply ports take the top positions, or all of the ink
supply port sthe elnk spoxely aveove 10e isknetcohgibdatThe paktion (inclined
orientation, for exanple, referring to 25 Figure 3 (a), approx. 45

i ncli ndfi on GARYRINRY | AL hehdnamted thethepiihdiet grece &nd at the

bottom may be used. - 27 described jn the foregojng, according to the
package of twap‘?ae%twﬁméﬁf? dr@‘t*‘?fép?ir& Rt a]r%rSJrggc%ht ained in the

package 14t L4 RSN Y01 B Bo SR ST TIRAOREoh TP

gravity. In this state, the high density region 105
is adjacent the side surface of the ink container and

15 the and the top side. The coloring material in the
high density region 105 begins settling downward, that
is, toward the ink supply port 102. By this, the
coloring material in the high density region 105 is
dispersed in the entirety of the ink container 101 so

20 that coloring material density distribution in the ink
in the ink container 101 is made more uniform.

Since the ink in which the coloring material
density is made more uniform is supplied from the ink
container 101 to the recording head, the recording

25 head is protected from nozzle clogging or

solidification of the ink on the ink ejection outlet

surface, thus assuring the proper image recording. In



therein is dispersed or diffuse to make the coloring nmaterial density
distribution uniform so that supply of the ink having a high coloring

mat erial density can be avoided. In addition, the orientation of ink 10
container in the package nmay be such that ink supply port takes an upper
position than the relatively high coloring material density region in the
ink container resulted fromthe settling8oef the coloring material. By this,
t he production of high coloring material 15 density region can be avoi ded
adj acent the ink supply port. It is preferable that ink supply port is
directed downward, or takes a bptton1position, the relatively high coloring
material den@f€¥tien: obhesCpberingnpytapbyb dersihk efipphe bokt, and

t herefore, 20 thﬁ,cglorinﬁ material in the region disgerses toward the ink
supply port 3WPRhLEdchPofFhigraeeeding head yi s hevbytapeiai by to provide

furth i f ink . te b lied to the optside. According t th
aspect of tHeVPr b8ahe " 58%; PUEHRFERR HRE &1 SEF 4T el at Bckde cont ai ni ng

tof | . _ . el a Packibe cont aini
28" compr =i W ot oaeht P ey P PGSR VRN MR CRvERTLTeRS T

col ori ngy matGF i ehe aPEcyUER N1Asy@D ANkiSUPRLYLOTLE TOF PRETLLLIpg Supply of

the ink to an outside, wherein I nk cont arl ner nountable to an 5 i nk

j et recordi ngh@PPRk aésist M S t D@1 | A¥kd SLIRPE ViMREd 1 AL e By | QUBE rPOBHLT ON, said
i nk cont ai ner acconmodati ng an i nk absorbing material for absorbing the ink

and bei ng prowk desl weéd @y &Fé¢ wents g Lhi¢sn OPENdf Prefént d conmuni cati on
bet ween a space inside said ink 10 contai ner and anbi ence, wherein said ink
cont ai ner hatSeatnd embled bmgmcent a side having said i nk supply port, a
first portion and a second portion which is projected outwardly of the ink
cont ai ner beyond the Figuxe poris on, pewspedtiive pbewioh comackagag with the
15 side having the ink supply port, wherein said adjacent side takes a

| oner pdsitiFCOBIRG| €0 4 heeeNdremppdinent 0 clre bereseper sed furt her
effectively 1o nmake the coloring material density distribution nore uniform
to prevent sUpFTYEHIn ¢ RGP RTIAEG P DER RS A 2l "t EFIReK. t o t he

recordi ng head. Wiile thg invention has be described. wth reference to
1 E@%r%ﬁ%,C?Qt?EP?ﬁnéﬁknﬁ?Qéﬁﬂ?%pth% H%ails set

t he structures discl osed
Lﬁ;;h and trgébﬁgggiéﬁgi6¥l%é?grgﬁggﬁ¥hé ccg§r1§yc§b§g¥${ﬁ%ations or 25
ges as may cofre wthin e purpose of the inprovenents or the scope of
the follow ngh€d@I4F-204 retaining the ink comprising self-
15 dispersion type carbon black as a coloring material is
packed. An air vent 203 is provided in the bottom
left side (as seen on the Figure) of the ink container
201 at a position away from the inside ink absorbing
material 204 by a rib (unshown), and an ink supply
20 port 202 is provided in a top right side (opposite the
bottom left side). The ink container 201 is contained
in the package 206 with the air vent 203 open with
such an orientation that ink supply port 202 and the
air vent 203 are horizontally directed. When the
25 package 206 is placed under the state for a long term,

the coloring material in the ink in the ink container

201 settles, and the volatile component in the ink



-29 WHAT IS CLAIMED 1S: 1. A package conprising: a packagi ng nenber; and an
i nk cont ai ner which contains ink 5 conprising pignent coloring material and
sol vent dispersing the coloring material and which has an ink supply port
for permtting supply of the ink to an outside, wherein the ink container
is nountable to an ink jet recording apparatus with the ink supply port 10
at a lower position, said ink coa ai ner accommodati ng an i nk absorbing
material for absorbing the ink and being provided with an air vent which is
open for fluid comruni cati on between a space inside said |nF cont ai ner and
anbi ence) and wherein a reglon tendlng 15 to ga¥ﬁearhsg 3 oring materi al
density in said ink container is 3knd poes3i ¥ Gy general ly diagonal ly
opposite said ink tgyygm n@ﬁta erein said JJ&(dgnﬁiﬁyher isinafirst

ori ent 'éyanﬁQﬁ1ﬁs different igyﬂﬁgsﬁﬁﬁﬁa’orlentatlon fken in use in
said ink jet 20 regog o €y é%%a atus. 2. A pggk@gﬁ aécb?ﬁlng to Caimil,

wher ei nygai dtahk %upply port an ﬁldtalp vent are di sposed substantially
opposed to each ong&hean@ ki St e first 25d§ﬂﬁﬂﬂ&ﬂd(ﬁ? t he i nk supply port
is at a Q@ﬂﬂﬂﬁ%?hlgher t hap, gg%gﬂﬁhﬁﬁﬁﬂ -30 3. A package contai ni ng
conprising: a, ?; and an |nk cpgt @hh®r which contains ink
conpr|5|@qnb@b t colorlng g@ erlaccaﬁé %Ivent 5 dlﬁpqhsmng the col oring
mat eri al and leghb asedha°n supply pgﬁ) fiqy qmﬂﬂ%l I'ng supply of the ink
to ag outisidd&? Wherein the j i's ﬂDuntabJektéhﬁﬁﬂylﬁk j et

recordi ng aggir RS, vmh31¥9ﬁa|nk supg ¥ Qiénaih& | bher position, said ink
cont ai nererm hnndatlng 10 c@Bni 8k @b © Blng naterhal fganabb6rbi ng the ink

and package 006 wit



being provided with an air vent which is open for fluid conmunication

bet ween a space inside said ink container and anbi ence, wherein said ink
contai ner has, at a side adjacent a side having said ink supply 15 port, a
first portion and a second portion which is projected outwardly of the ink
contai ner beyond the first portion, said first portion continuing wth the
side having the ink supply port, whereigpsaid adjacent side takes a | ower
position. 20 4. A package according to Caim3, wherein said ink supply
port takes in said package a position at a higher level than a relatively
hi gh coloring material density region in the ink resulting fromsettling of
25 the col ori ng nmat erSialca nhsaiithkpadokade.cib.the padicagegaoedrediing to C aim 3
or 4) wherein -31 said ink supply port and said air vent are opposed to
each ot her idersdity packegte mone saiid dmk isuspipplded firgres hien igdi d package
a position at a level higher than the air vent, and when said adjacent side
takes a 5 | cvartadgen ildH, ta the secprsddia ihgad ovddre teaersbing i nk suppl v
port. 6. A package according to any one of Clains 1-5, wherein said pignment

i s carbon bIad 1D PLOE Gk dgEMNGr i S YABEIME A6, wherein said carbon
one_of & o s TS Chbat 3P G Ok Gibntie dn SRR AR YA 52 1O o
'Af'A'Af'Af1@%ﬁfé%%2WH%éN%§ﬁdrf%gk%ﬂ%&ﬁ¥9pé¥“§M%E%‘%@d®éd¥ﬁgwl“ﬁ§“A'Af'”N

A Ay A A Ay
addition, the coloring material density of the ink

supplied to the recording head is substantially
constant from the beginning of the use of the ink

10 container 201 until the ink is used up. The qualities
of the recorded images at the beginning of the use of
the ink container 201 and that immediately before the
ink is used up are not significantly different.

(Third embodiment)

15 Figure 6 (a) is a perspective view of a
package according to a third embodiment of the present
invention, which package contains an ink container.

In the ink container 301 contained in the
package 306 of this embodiment, an ink absorbing

20 material 304 retaining the ink comprising self-
dispersion type carbon black as a coloring material is
packed. An air vent 303 is provided in the bottom
left side (as seen on the Figure) of the ink container
301 at a position away from the inside ink absorbing

25 material 304 by a rib (unshown), and an ink supply
port 302 is provided in a top right side (opposite the

bottom left side).
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second portlon 301b.
Referring back to Figure 6 (a), the ink
container 301 is contained in the package 206 with the

15 air vent 303 open and with the ink supply port 302 and
the air vent 303 at the vertical sides, and with the
surface which continues with the side having the ink
supply port 302 and which has the first and second
portions 30la, 301b facing down.

20 When the package 306 is placed under the
state for a long term, the coloring material in the
ink in the ink container 301 settles, and the volatile
component in the ink evaporates through the air vent
303 with the result of the state in which the coloring

25 material density (content) in the ink is high at the
first and second portions 30la, 301b of the bottom of

the ink container 301 and adjacent the air vent 303,
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as indicated by region 305. However, the ink
container 301 of this embodiment is contained in the
package 306 with such an orientation that ink supply
port 302 is positioned at a level higher than the high
5 density region 305 (higher with respect to the
direction of gravity) and that air vent 303 is
substantially at the same level as the high density
region 305. Therefore, the coloring material density
becomes high adjacent to the air vent 303, but the

10 coloring material density does not become high
adjacent the ink supply port 302.

Figures 6 (b), 6 (c) and 6 (d) are
perspective views of the ink container of Figure 6 (a)
in use.

15 As shown in Figure 6 (b), the ink container
301 is mounted to the ink jet recording apparatus with
the ink supply port 302 at the bottom side. In this
orientation, the high density region 805 is positioned
adjacent the lateral (vertical) side and top side and

20 starts to settle downward, that is, toward the ink
supply port 302 in the ink container 301. Then, the
coloring material settled in the second portion 301b
of the ink container 301 impinges the step 307 upon
the start of the settling movement. By the

25 impingement, the direction of the movement changes
toward the central portion of the ink container 201,

thus disperses widely. As shown in Figure 6 (c), the
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5 recording head, the recording head is protected from

nozzle clogging or solidification of the ink on the
ink ejection outlet surface, thus assuring the proper
image recording. In addition, the coloring material
density of the ink supplied to the recording head is
10 substantially constant from the beginning of the use
of the ink container 301 until the ink is used up.
The qualities of the recorded images at the beginning
of the use of the ink container 301 and that
immediately before the ink is used up are not
15 significantly different.
(Fourth embodiment)

Figure 8 is a perspective view of a package
according to a fourth embodiment of the present
‘invention, which package contains an ink container.

20 The ink container 401 contained in the
package 406 has an ink absorbing material (unshown)
therein to retain the ink comprising as a coloring
material self-dispersion type carbon black. An air
vent 403 is provided in the lower right side (as seen

25 on the Figure) of the ink container 401 at a position
away from the inside ink absorbing material 404 by a

rib (unshown), and an ink supply port (unshown) is
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right side) at a position substantially diagonal
relative to the air vent 403.
A cap 409 is mounted to seal and protect the
5 ink supply port (unshown) to suppress evaporation of
the ink. The material of the sealing member
constituting the cap 409 may be thermoplastic
elastomer, the protecting member thereof may be
polypropylene or the like, and other materials are
10 usable for them, if the materials have the evaporation
suppression effect. The number of the constituent
parts may be single or plural. The ink container 401
is protected by a packaging material 408 and the
package 406 (double packaging), and the packaging
15 material 408 is effective to provide an evaporation
suppression functions. The material of the packaging
material 408, for example, is aluminum lamination,
aluminum evaporated film, alumina evaporated film,
SiOx evaporated film or the like which have ink
20 evaporation suppression, or other materials are usable
if the evaporation suppression effect is provided. As
shown in Figure 8, the ink container 401 is contained
in the package 406 such that inner surface of the
package 406 receiving the ink container 401 and the
25 packaging material 408 are closely contacted with each

other. By doing so, the vibration during

transportation is propagated to the ink container 401
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(Other embodiments)

In the foregoing embodiments, the self-

5 dispersion type carbon black is used as the coloring
material in the ink, but the present intention is not
limited to the use of this material. The coloring
material may be color pigment for yellow, magenta,
cyan, red, green, blue or the like. A representative

10 color pigment for magenta is quinacridone pigment, and
the pigment for yellow is azo pigment. The present
invention is not limited to the self-dispersion type
pigment ink, but resin material dispersion type
pigment ink is usable because the pigment ink exhibits

15 similar tendency to the self-dispersion type pigment
ink.

Another aspect of the present invasion will
be described. In the case of the pigment ink, the
pigment component settles due to the gravity when the

20 pigment ink is left in the same orientation for a long
term. When the high density ink resulting from the
settling is supplied to the recording head, the
nozzles of the recording head may be clogged. 1In the
present invention, the problem is solved from the

25 approach of establishing a state in which the high

density ink does not exist adjacent to the ink supply

port portion leading to the recording head even if the



S r10% & ()-!4FL! 109DD& ()-! FL! 10%4H& ()- 10% 1 & ()-f!k
109& ()-f, &L0% & () - *<<c==k>>>>zXJ<C 10t 10RR 10RR! 0/ 109%RR& ()-!/
109RR&' ()-8" 110% & ()-!8" 1 109RR& ()-!8" 110% t & ()->>???@WA0P. C

109MM.& ()-F 10% & ()-S'F 10%vW& ()-S 10% & ()-f!\ 109%& ()-f&10% & () -
10%LM.& () 10ePeP 10ePeP 10ePeP!) 10%PeP& ()-!'!)
10908 ()-!) 109N ()-!'5 10%W&' () - nDrd8DE} EFFFF} [ <MC!

10RRAl BBCj Dk DI DnDwi [ MC!

109 -[-& ()-'yl 109ANMWWE ()- 109 ()-T'a

10%m&' () - TL- 10%&' () - Fi GFHSHI yI 112zX9. C 10Y | : 10%&' ()-!5@ 10%RR& () -
| @109RR& ()- yP" 110%& ()-!yP" 110%j& ()-!yP" 1 10%r& (§-| 111fJJIl KKgHC
10Y |: 1Y9! 10%k gqntagingn 1{1%%%?

)i Ghpsene “olienhien (

10KNLLAMNANNWXGHC 10! 965! 1099728 ()-. 4F10% & ()-! & 109%\& ()-!"
109 () - ! IO ohb-e: (O™ 1 igipomsri el n kyWNNMNNABRRSRE 10

10

15

20

25

invention provides the solution in which the ink
supply port does not take the bottom position by
providing a specific packaging. Then, the low density
ink is present around the ink supply port. It is
desirable that such ink that print density (0D value)
on the print is sufficient is selected to maintain the
print quality. In other to avoid the presence of the
high density ink around the ink supply port, it is
possible that ink supply port takes the top position.
However, in such a case, there is a liability that ink
leaks out through the air vent. Therefore, it is
desirable, when the packaging is such that ink supply
port takes a bottom position, that measurement is
taken to avoid the ink leakage through the air vent.
As shown in Figure 3, in the case of the
color ink container having the divided inside spaces,
an example of the packaging in which the present
invention is accomplished for all of the color ink
accommodating chambers is such that ink supply ports
take the top positions, or all of the ink supply ports
are disposed above the ink accommodating portion
(inclined orientation, for example, referring to
Figure 3 (a), approx. 45° inclination with the left-
hand end at the top and right-hand end at the bottom

may be used.
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the pactKkage of the present invention, the ink
container is contained in the package with the
orientation which is different from that in use.
5 Therefore, in use, the coloring material in the ink
therein is dispersed or diffuse to make the coloring
material density distribution uniform, so that supply
of the ink having a high coloring material density can
be avoided. 1In addition, the orientation of ink
10 container in the package may be such that ink supply
port takes an upper position than the relatively high
coloring material density region in the ink container
resulted from the settling of the coloring material.
By this, the production of high coloring material
15 density region can be avoided adjacent the ink supply
port. It is preferable that ink supply port is
directed downward, or takes a bottom position, the
relatively high coloring material density region is
positioned above the ink supply port, and therefore,
20 the coloring material in the region disperses toward
the ink supply port so that coloring material is
further dispersion to provide further uniform ink to
be supplied to the outside.
According to another aspect of the present
25 invention there is provided a package containing

comprising: a packaging member; and

An ink container which contains ink
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supply port for permitting supply of the ink to an
outside, wherein the ink container is mountable to an
5 ink jet recording apparatus with the ink supply port
at a lower position, said ink container accommodating
an ink absorbing material for absorbing the ink and
being provided with an air vent which is open for
fluid communication between a space inside said ink
10 container and ambience, wherein said ink container
has, at a side adjacent a side having said ink supply
port, a first portion and a second portion which is
projected outwardly of the ink container beyond the
first portion, said first portion continuing with the
15 side having the ink supply port, wherein said adjacent
side takes a lower position. By this, the coloring
material can be dispersed further effectively to make
the coloring material density distribution more
uniform to prevent supply of the high coloring
20 material density ink to the recording head.

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

25 changes as may come within the purpose of the

improvements or the scope of the following claims.
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an ink container which contains ink

5 comprising pigment coloring material and solvent
dispersing the coloring material and which has an ink
supply port for permitting supply of the ink to an
outside, wherein the ink container is mountable to an
Ink jet recording apparatus with the ink supply port

10 at a lower position, said ink container accommodating
an ink absorbing material for absorbing the ink and
being provided with an air vent which is open for
fluid communication between a space inside said ink
container and ambience, and wherein a region tending

15 to have a high coloring material density in said ink
container is at a position generally diagonally
opposite said ink supply port, wherein said ink
container is in a first orientation which is different
from a second orientation taken in use in said ink jet

20 recording apparatus.

2. A package according to Claim 1, wherein said
ink supply port and said air vent are disposed
substantially opposed to each other, and in the first

25 orientation, the ink supply port is at a position

higher than the air vent.
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3. A package containing comprising:
a packaging member; and
an ink container which contains ink
comprising pigment coloring material and solvent
5 dispersing the coloring material and which has an ink
supply port for permitting supply of the ink to an
outside, wherein the ink container is mountable to an
ink jet recording apparatus with the ink supply port
at a lower position, said ink container accommodating
10 an ink absorbing material for absorbing the ink and
being provided with an air vent which is open for
fluid communication between a space inside said ink
container and ambience, wherein said ink container
has, at a side adjacent a side having said ink supply
15 port, a first portion and a second portion which is
projected outwardly of the ink container beyond the
first portion, said first portion continuing with the

side having the ink supply port, wherein said adjacent

side takes a lower position.

20
4. A package according to Claim 3, wherein said
ink supply port takes in said package a position at a
higher level than a relatively high coloring material
density region in the ink resulting from settling of
25 the coloring material in said package.

5. A package according to Claim 3 or 4, wherein
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ink supply port.

6. A package according to any one of Claims 1-5,

wherein said pigment is carbon black.

10
7. A package according to Claim 6, wherein said
carbon black is self-dispersion type carbon black.
8. A package according to any one of Claims 1-5,
15 wherein said pigment is color pigment.
20

25



