; e3e| Fv<| C2237. 8; 6" <Tv<- 11 NK CONTAI NER FI ELD OF THE | NVENTI ON AND RELATED
ART The present invention related to an ink 5 container containing an
absor bent nenber for holding the ink to be supplied to an ink jet head
enpl oyed by an ink jet printer, or the like. In particular, it relates to
an ink container inproved to make it possible to satisfactorily use
pi gnent - based ink. 10 An ink container for supplying an inkjet head with
ink is structured so that the ink holding force of an ink hol di ng nenber
di sposed in the ink container is used for generating the ink supplying
pressure necessary for the ink ej [ teristic of an 15 inkjet
head, or that the pressure genera?gg ggN?Egkggessure head difference
bet ween the position of the ink surface in the ink container and the
position of the ejection orifice of an inkjet head is used as the pressure
for supplyi ng Firmit.pt DFowak: anvERt1ONPRNY RELAPEDURRT I N recent years, a
personal conputer has cone to be wdely used, and with the w despread usage
of a personal conputer The prieskat havea®titnt @ehatvidebyansedk There is a
call for reducing printer size, and 25 therefore, a | arge nunber of
printers énpl epndainelr containdénghaw apsovimbehdr membetr foe hbbdenglescri bed
structures, in which the ink holding force of the ink

the ink to be supplied to an ink jet head employed by

an ink jet printer, or the 1like. In particular, it
relates to an ink container improved to make it
possible to satisfactorily use pigment-based ink.

10 An ink container for supplying an inkjet head
with ink is structured so that the ink holding force
of an ink holding member disposed in the ink container
is used for generating the ink supplying pressure
necessary for the ink ejection characteristic of an

15 inkjet head, or that the pressure generated by the
pressure head difference between the position of the
ink surface in the ink container and the position of
the ejection orifice of an inkjet head is used as the
pressure for supplying ink through an ink supplying

20 tube.

In recent years, a personal computer has come
to be widely used, and with the widespread usage of a
personal computer, a printer has come to be widely
used. There is a call for reducing printer size, and

25 therefore, a large number of printers employ an ink
container having the former of the above described

structures, in which the ink holding force of the ink

AN G
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-2 holding nenber is utilized. As for the material for the ink holding
menber placed in an ink container, generally, foaned pol yurethane or PP
fibers are enployed in consideration of ink holding nenber cost, 5 and of
the state of contact between the ink hol di ng menber and ink. Nunerous

m croscopi ¢ holes or mcroscopic gaps in_these materials generate capillary
force, which functions as ink holding fofce. In consideration of color

devel opnment, ejection 10 stability, counterneasure for the problemthat
while an ink container is left unused for a long period of tinme, the ink in
t he portion of t n rben ad ' utlet dries
and solldlfle§°1gq ﬁeﬁpige s %ggﬁgpgébasé %8& %gg Pgﬁégiggb%e% used as

the ink to betmblh%ﬁ @918 hehbaglsuae gg EySEBHCE ﬁﬁglﬁardescr'bed

above. In recent years, even a print pro uc an inkjet has begun be

required to ngeaRra1k, mifoBfn@@UF@@ym‘e@hbﬁéebermeE?bbBEeéré'—HP) in terms
of print 20 density, color devel opnent, and/or resistance to anbient

el ements. | n paplogedain iconsideeaiiod batinkl Rekdinl membapreyed,in terns
of the optical density of a print produced by recording letters on ordinary
recordi ngSpapand 23 ‘Whenstsitegodinconkaetpbeywagndybet ihk Aeldohgri ng agent,
it is difficult to inprove the above described optical density, because of
the -3 char aembeirsends iok.dy¥umerpusFuithescormci hklespboyi ng dyestuff as
coloring agent has not been inproved enough to be satisfactory in terns of
wat er pr oof i ngMARFOSCHRECpOABEI AF. thRas, m?%eéﬁééﬁ generageveaprhélabyve
descri bed probl ens of dyestuff-based ink, it has been proposed to use

recor di ng papéPIHédlygﬂéﬁ #BPCtﬁQPéta?e&BFdPﬁbdlﬁﬂr£°§58C|fFBaIIy, ordi nary

di k t h ted
Hovever | “shohcPRBSRRFAE \BipBE SHIPE ABLEIOBEEPY - ) RARCETAPnary I ecor di ng

paper | THE! ef Qhars1iS0e NARRESNCIRIRNT Le" ¢ ACTBLIRTChOLnLAPLRYL T | Ta0e

qual ity | e “usin ensi ve ordinary recor hére &re some
met hods for e%BeQBknaoﬁtahaarl§s'@é@k eauggageogua'ubxgoaekbsdsekface of

recordi ng
time, the ink in the portion of the ink absorbent
member adjacent to the ink outlet dries and
solidifies, and the like, dyestuff-based ink has long
15 been used as the ink to be filled into an ink holding
member structured as described above.

In recent years, even a print produced by an
inkjet has begun be required to match a print produced
by a laser beam printer (LBP) in terms of print

20 density, color development, and/or resistance to
ambient elements. In particular, it is desired that
black ink is improved in terms of the optical density
of a print produced by recording letters on ordinary
recording paper.

25 When using an ink employing dyestuff as
coloring agent, it is difficult to improve the above

described optical density, because of the



paper, in which ink density is inproved by ejecting ink processing agent at
the sanme tine as ink is ejected. However, enploynent of any of such nethods
i ncreases the size of a recording apparatus itself, 20 and al so, the cost
of the ink processing agent adds to the overall cost. Thus, usage of a
recordi ng apparatus enpl oyi ng such a nmethod has been imted to speci al
jobs. Thus, it has been proposed t01ﬂui%ﬁgnent as 25 the col ori ng agent
for ink. When pignent is used as the coloring agent for ink, it is
relatively easy to increase the optical density because of the pignent -4

properties. Further I nt i uper i i terproQfness to dyestuff.
Ther ef or e, th('.élh 5?7%%?9%) lo%%o?fu%‘f‘%teusto ‘or d“%% gj—‘}?er%tn%‘as the coloring
agent for bl i r i I iy or outputting
docunments or a%ﬁ%iﬁwfé& %g%é geend%é]ng?cgigg?lnxgé l%l#?ﬁg}%@r@cte%e& the choice
of coloring a%g?%?§§§n§nélggl?et§rﬁétéé\giéfélf‘ﬂd%ﬁﬁsitdjfﬁertn% Riggnent, even in

the field of ink. 1 n the case of pigrent-based ink, there are

probl ens whi chatbtbr&6s fes candedi fextprodieihd he THiks | Nbddde gntainer is

such ink that contains pignent as a coloring agent, and liquid nmediumin
whi ch t he pi ggeIve | Bhéli SIPEVS edle s EFThdd @1 dHK et Bfe slthn fifS-Helfeld

undi sturbed for a long period of tine, pignent settles, because pignent is
greater in noliskul it hes gheen haroplyssd ufd use ttrecdnding lpsipey t heref ore
affected by gravity. As a result, the coloring agent concentration wthin
the i nk cont afedicarednter 2nhigtunéerrdingr arorgetanecifdaad vhe phenonenon
that m croscopic particles are caused to sjnk bng{avity. Provi ded t hat
m croscopi c pRAFEiRREE HRCOHAiRgPIRRT REOVIIRA riktdr An ik IFahichi®geopi ¢
particles setile is determ ned bg tﬁgv;elation etme%gﬁﬁﬁe speed 25 at
whi ch t he par%?%?ﬁs‘%%??? PIPEher grfMT8P rBETH if St WhiEGP<an be
obtained, py S Okgs. AUSLEIPY ShAE o RE My AULIAG AE PYPAR Moverment of the
Therefore, there has been demand for a method for
improving image quality while using inexpensive
ordinary recording paper.
There are some methods for effecting a high
15 level of image quality on the surface of recording
paper, in which ink density is improved by ejecting
ink processing agent at the same time as ink is
ejected. However, employment of any of such methods
increases the size of a recording apparatus itself,
20 and also, the cost of the ink processing agent adds to
the overall cost. Thus, usage of a recording
apparatus employing such a method has been limited to
special jobs.
Thus, it has been proposed to use pigment as
25 the coloring agent for ink. When pigment is used as

the coloring agent for ink, it is relatively easy to

increase the optical density because of the pigment



-5 particles. Stokes' equation: Vs = 2a(P-POg/9~ . . . . (1) Vs:
setting speed 5 a: particle radius P: particle concentration p0O: solvent g:
gravitational acceleration ?: solvent viscosity 10 Browni an novenent: X =
(Rtt/3nNA(~a) ...(2) X average distance particles nove intinet R gas
constant 15 T: absolute tenperature NA: Avogadro s nunber solvent viscosity
a: particle radius The m croscopic partitles settle when the 20 setting
speed obtai ned by the Stokes equation given above overwhel ns the dispersion
resulting fromthe Browni an novenent. Further, an ink container is provided

wth an air v P&péPEiéJQ.”” I'Lﬂgalt'h iigﬂ&é%{f"ai's %Qﬁﬁfriqr t;he ink 25 contai ner

to the atnospheric alr; allowng the 'evaporative conponents in the ink in

the ink contayagérhPoSFRdss aES dJELHOE | herire feitl . teRi s tine
-6 goes by, the coloring agent concentration increases, adding to the

nonuni f or m t yoppotHen Lol &% | fgr ageiig Gt ald hd edieriidiK fgey@i ner. In
particular, when an air vent is in a surface other than the
for black ink for a recording apparatus used mainly
5 for outputting documents or the like, has been
increasing.

Further, recently, the choice of coloring
agent seems to be shifting from dyestuff to pigment,
even in the field of color ink.

10 In the case of pigment-based ink, there
are problems which will be described next: When the
ink in an ink container is such ink that contains
pigment as a coloring agent, and liquid medium in
which the pigment is dispersed, and the ink container

15 is left undisturbed for a long period of time, pigment
settles, because pigment is greater in molecular
weight than dyestuff or the like, being therefore
affected by gravity. As a result, the coloring agent
concentration within the ink container becomes

20 nonuniform. Here, settle means the phenomenon that
microscopic particles are caused to sink by gravity.
Provided that microscopic particles do not
agglomerate, the rate at which microscopic particles
settle is determined by the relation between the speed

25 at which the particles settle in the gravity
direction, and which can be obtained by Stokes

equation given below, and the Brownian movement of the



5 surface opposing the surface in which the ink outlet is present, the
increase in the coloring agent concentration in the adjacencies of the ink
outl et caused by the coloring agent settlement and i nk conponent
evaporation are nore apparent. 10 In the case of an ink container in which
pi gment-based ink is directly held in a pouch-like internal container,

wi t hout bei ng absorbed in an absorbent nenber or the like, and in which
negative pressure is generated using a leaf spring or the like, 15 the
pigment in the pouch-like internal container can be easily stirred by
utilizing the,geanpipg novenent of the carriage resulting froma recording
operation. Therefore, the above described pignent settlenent does not
becone a serious pgphkegr gQukleysyer, in the case of an ink container, the
entire internal space of which is filled with absorbent material such as

f oamed pol yuret hane, PPygibeps(eopoyjgeohi ke, the |nkiholding force of the
absorbent material substantially suppresses the 25 pignment dispersion.
Therefore, the pigment distrséuting speéde absorbent material becones
nonuniformwhile the ink container is left undi sturbed. In the case of
this typedbof an ink containpartoote ta&adiwsgnent distribution becones
nonuni form it is virtually inpossible to instantly re-di sperse the

col oring agent. For exanpfePartighescomkerbrmbiorr is |eft unused, being
nmounted in an inkjet recgrding apparatus, for a long period of tine, the
pi gnent settles. As a resBFtSOt¥enhi gnent concentration in the ink in the
adj acencies of the ink outlet portion |located in the bottomwall of the ink
10 container in termns ofgthgragéﬁ?%§oﬂ? REFOHeTAEY ¥hses, whereas the

pi gment concentration inpthe ink in the top portion of the ink container
decreases. If a recordin ‘oﬁ%#%??%nvfgc%%}EYed out in this condition, a

recordi ngy head ej eglgwhiknhbPehbgper pi gnent
X = (Rtt/3nNAfa) ... (2)
X: average distance particles move in
time t
R: gas constant
15 T: absolute temperature
NA: Avogadro s number
7: solvent viscosity
a: particle radius
The microscopic particles settle when the
20 setting speed obtained by the Stokes equation given
above overwhelms the dispersion resulting from the
Brownian movement.
Further, an ink container is provided with an
air vent for connecting the internal space of the ink
25 container to the atmospheric air; allowing the
evaporative components in the ink in the ink container

to evaporate through the air vent. Therefore, as time



15 concentration in the initial period of the ink consunption, whereas it
ejects ink with | ower pignent concentration during the latter half of the
i nk consunption. Figure 1 is a schematic drawing for showi ng 20 the
nonuni form pi gnent distribution resulting fromleaving an ink contai ner
undi sturbed in the printing position, in6a printer. In this drawing, the

internal space of the ink container is divided into four regions K, L, M

and N, which are different in pignment 25 concentration, for the sake of
conveni ence, although, in reality, pignment concentration gradient is

conti nuous. A%Qi%,i tihd R& AU L IR cto%en.t&x_iio%wiﬂfc%gts%,t he

present invention, |l e an ink container, the initial pignen

concentration gdaide ki) Nt ARMi4Y ofatneeido1brdngt Wghed. in the
nonrecordi ng position, in other words, while no ink flow 5 occurred in the

i nk cont ai ner ,cdriterpt gFEIYn dirs tthHedinkocdnt alihe ri.nk Ihepart iaanam,f or m
effecting the pignent concentration pattern, given in the follow ng table.
10 Tabl e 0.5 YeHerYréh YaisKXredit 5 </di r/da3 s b clB biMerS tHan?@heN6 98 %41 If a
printing operation is carried out in 20 this condition, an imge with a
very hi gh 3 evedunfaqs grepasigenddie sariface $nf etvied ithet Aaki putilelt st age of
the printing, because the ink in the Nregion is used in the initial stage,
wher eas in thel$ REFeRt add @ fingreasek iéb??é’!ﬂ“rﬂql@ﬁiﬂgomgﬁﬁé i nk cont ai ner,
the ink 25 in the K re%ipn i s consunmed, praoducing an image with a very | ow

| evel of pi gmefRPCRIH Jr%ﬁildh.t%rama’%eqcrl%h&fg ithe dakt eutdetis | eft

df I i f L f.t i nti ti ith
ot Tl v | ow SHESAT DY s isthinis st Seth B a9 REk on "t hat i o
the ink used iéb&ﬂﬁhéﬂ%té&ﬂp&¥é¥¥aﬂﬂsééﬂﬁd¥%“%&Q%&Eéﬂ%.ffO”‘the i nk cont ai ner

in the above
10 In the case of an ink container in which

pigment-based ink is directly held in a pouch-like
internal container, without being absorbed in an
absorbent member or the like, and in which negative
pressure is generated using a leaf spring or the like,

15 the pigment in the pouch-like internal container can
be easily stirred by utilizing the scanning movement
of the carriage resulting from a recording operation.
Therefore, the above described pigment settlement does
not become a serious problem.

20 However, in the case of an ink container, the
entire internal space of which is filled with
absorbent material such as foamed polyurethane, PP
fibers, or the like, the ink holding force of the
absorbent material substantially suppresses the

25 pigment dispersion. Therefore, the pigment
distribution in the absorbent material becomes

nonuniform while the ink container is left



5 described condition, the ink outlet and its adjacencies are filled with
the ink with a very high | evel of pignment concentration, exacerbating the
problemthat ink solidifies and adheres to the ink outlet and its

adj acencies. As a result, it becones 10 inpossible to recover the printing
perfornmance by the recovery nechanismin-the printer. These two phenonmena
are big problens to be solved, in consideration of the recent demand
regarding print density. 15 Further, it is customary that an ink contai ner
is individually shipped. Thus, while an ink container is left in the sane
posi tion, durigidie SR e Wasd Ookhisheybe ber aft LiARY period of
time, a pignent distribution simlar to the abové 20 descri bed one occurs.
In particul ar ,corfta@medrk o3 aineepiighed@Ndidtedduy ibal bekdgiest urbed, with
its ink ejection direction being parallel to the gravity direction, a
probl emati c phgaAETf@Isudk ds Wiesmadascrhimpedsabove toceussadwliyng t he
usage immediately 25 following the ink container purchase. It is possible
to deal with treesH spreatsdeertthebycalmkiimgy raggnitat i dos elkampae,i 1€ aant ai ner be
pl aced sideways, or the ink -10 container attitude be changed once a

pr edet er mdned indgngomtefingme s \ieifite unusiedl, s biegpgd mountedi e en is kept on a
store shelf for sale. However, expecting sales personnel to carry out such
operations is ifdtiet reqording arparatysnt fofedsdPRSf BPTERE pLobidas
regardi ng an ink contai ner containing an absorbent nenber such as those

descri bed abovd® B 9Reh SRtd S he A Soiresdit - pithReREITERE| ement, there is
Japanese 10 Lai d-open Patent. | i catiqn 01-Q30513, .for ex l e. . This
applicationif?qqﬁéﬁiﬁﬁ}ﬁﬂyrﬁﬁxﬁﬁﬁn Eﬁﬂfﬁ Soi? ﬁ?n8?§§r93u$g§n18§ pl aci ng

i cati on | ETHCEHIET S e i S8 Phu |
and a nead SRRt by MoaRad drP TR0 88 ER GRg 1 BT PO Tho 'l i

cont ai ner ot o té!ﬁmﬂ!ﬁ%r L] Ste?rlﬂ@ i&atﬂr&n gir%,v‘iftfyeatiir‘é%t%%n i'ht'}%egisé§,i n the
pi gnent distribution in the ink container is not excessive, but it cannot

be said to be whehaldssftafd PigneithiRnBatitat ibh tike thasen@f ianthek contai ner
' top portion of the ink container decreases. If a
recording operation is carried out in this condition,
a recording head ejects ink with higher pigment
15 concentration in the initial period of the ink
consumption, whereas it ejects ink with lower pigment
concentration during the latter half of the ink
consumption.
Figure 1 is a schematic drawing for showing
20 the nonuniform pigment distribution resulting from
leaving an ink container undisturbed in the printing
position, in a printer. In this drawing, the internal
space of the ink container is divided into four
regions K, L, M, and N, which are different in pigment
25 concentration, for the sake of convenience, although,
in reality, pigment concentration gradient is

continuous. According to the knowledge of the



2p which pignment distribution became nonuniformwhile the ink container is
kept in a storage, or left unused, for a long period of tinme. Japanese
Lai d- open Patent Applications 2001260377, and 2001-2637?8, 2001-260379
(USAA2001026306) 25 discl ose ink container technol ogi es, according to which
an ink container is provided with a structure for controlling the anount by
whi ch pignent settles to -11 the adjacencies of the ink outlet of an ink
container. In particular, Japanese Lai d-open Patent Application 2001-26037%
di scl oses a structural arrangenent in which the coloring agent settl enent
in pignment-ba j [ Y s ' parkitiontn I'ls
alternately i %}%#%ht&a%ﬁ%&%ﬁvégﬂﬁﬁq% € ggfjlége%l& gg\ﬁgf t he ink
outlet. Wth tde oS dheofiditii%istyiliddialcoidedRIamBh ofehensi ze of the
space in which pignment settles is reduced, reducing thereby the 10 anount

of the change ink pirgvaiicHlivedd 4t iy 1R Reidi starbled,i Ak itheswpplied to a
recording head, it is made to detour around the partitioning walls, being

t hereby sti rr eskcdiongesusisi th,ort he rpicrmeyt wairstsr,i Baitiilen nios imkd€ 1wi f orm 15
However, the partitioning walls disposed alternately in the right and |eft
hal ves of 5t he doduxrad aimarhearismkedoeridddenn| ythealpfigmentto t he opposite
walls. Therefore, the portion of the ink container, through which the
partitioni ng VstErielinn axttdidank pdapemeaunidiods:, edifecthad nk

contai ner, does not benefit fromthe effects of the partitioning walls.
Further, in tHQS RO qeatretdon Rattanouigerpdnt itd8 is hal f the
size of the in ontainer, the stirring effect created by the presence of

t he 25 partiti%ﬁ%iﬁr%ﬁﬁ LEBLGY the i nk flowresulting fromthe ink delivery
fromthe ink container is not fully enjoyed by the ink in the portions of
the ink -12

10 Table
0.5 Yr 1 Yr 2 Yrs
K 2 % 1.5 % 1 %
L 3.5 % 4 % 3%
15
M 5.5 % 6 % 8 %
N 6 % 8 % 11 &

If a printing operation is carried out in
20 this condition, an image with a very high level of
pigment concentration is formed in the initial stage
of the printing, because the ink in the N region is
used in the initial stage, whereas in the latter stage
of the ink consumption from the ink container, the ink
25 in the K region is consumed, producing an image with a
very low level of pigment concentration. Further, if

this ink container is left unused for a long period of



container free of the partitioning wall. SUMMARY OF THE | NVENTI ON The
present invention was nade in 5 consideration of the problens of the above
described prior art, which nust be solved, and its primary object is to
control the pignent settlenent in pigment-based ink, so that it becones
possi ble to provide an ink container, whicch can be enpl oyed by an 10 i nkj et
recordi ng apparatus to produce high quali'ty inages. The present invention
for acconplishing the above object is characterized in that an ink
cont ai ner conprising: a negative pressure generating nmenber 15 hol di ng

portion cont aiyiinfdd & IR Pt i8S YR r@RANALIREG BRNRSE reRetd §Bwt he
pi gnent - based ink to be supplied to an inkjet head is filled; and an ink

outlet for suppity NG tdardindd tout! M intKjtele NeddinaRhal N vegliohor connecting
t he negative pressure 20 generating nmenber hol ding portion to the anbi ent
air, further atgy iisssthe dinxgh@ed ipl whal ity tafali sk alakooli agkporti ons,
wherein the ink blocking portions are extended in a manner to bl ock the

di rect path fcronswmptilon & ifdmowheo itnfke domtadmtelretin &he abswei n a 25 manner
to partially partition the negative pressure generating nenber, and wherein
t he adj acént tdesarddiedomenst tilea ,nddet ilnk Qﬂég§ﬁr@n§eﬁéﬁating menber  -13
created by the ink bl ocking nenbers are connected to each other through a
passage, and SHIRGMGIRS iafie RiddEchyigdy tthend vfcddfited N&IVedighhan 50~ of

the cross sectional area of the ink container, at a _plane 5 perpendicul ar
Lo the direct JGTEl & RIGMGRE [GORCSMETEE 1 0P r SHACCIRATAAG EBRt al ner

O o g A S ST SR ol R, S B "
gL?l”gt”t . gisgg gg{ﬁ%éﬁcg A SYP AL B AR NKiagt hgadyhg, Til! gdeopad an ink

10 impossible to recover the printing performance by the
recovery mechanism in the printer. These two
phenomena are big problems to be solved, in
consideration of the recent demand regarding print
density.

15 Further, it is customary that an ink
container is individually shipped. Thus, while an ink
container is left in the same position, during the
shipment, or on a store shelf, for a long period of
time, a pigment distribution similar to the above

20 described one occurs. In particular, if an ink
container is continuously left undisturbed, with its
ink ejection direction being parallel to the gravity
direction, a problematic phenomenon such as those
described above occurs during the usage immediately

25 following the ink container purchase. It is possible
to deal with these problems by making regulations that

an ink container be placed sideways, or the ink



the ink to the inkjet head; and an air vent, which is connecting the
negative pressure generating nenber holding portion to the anbient air, and
is attached to 15 the portion which will be at the bottomin terns of the
gravity direction, when it is in use, further conprises: a single or
plurality of ink blocking plates with an qjk passage, wherein the ink

bl ocking plates are extended in the direction perpendicular to 20 the
gravity direction, in a manner to partition the negative pressure
generating nmenber, and each of the ink bl ocking portions occupies no |ess
than 50~ of theowtHSsesestt ONdle AT HRIndd drite O Hrdldedermdheda Pl ane
perpendi cular to the gravity direction. 25 The negati ve pressure generating
menber hol di ng1 emgtrbest forméolwtiiig tite tegatipsed)r @aswha 1gener aki ng menber
is divided into a plurality of -14 bl ocks by the single or plurality of
portions inperkemblen tad stixe cwhdll Hclamggileat eslowBvarref @xpecttiaghei ght of
each bl ock of the negative pressure generating nenber in the ink container
is | ower than $alémtprarfsonne hegatdamr prass muwehhaparatiogpsresbaotwhi ch has
not been divided by the portions inperneable to ink or blocking plates.
Therefore,5 t hereR¥¥gkE®ce in the pignent concentration, which is created
between the top and bottom portions of the negative pressure 10 generating
menber in an ink contai}erd FRFHTICITUR RO I BrPLeRScont ai ned, by

pi gment settl enent i ch_occurs container is |eft undisturbed

iR

Dot o ong. perTedrading et fitk Seiinel cohtai i B ab3eEegEnor ati ng
nb 15 i - Dj i. i he .adj t f

romber Y 15 B! A B SGf AP HSLcd b I A0KASEL . of @

plurality of vi i scre ich w11 be create Sﬁ'the

portions i ”perf‘i‘?@béxeotﬁrﬁelrﬁ%f ﬁqn@&f@éﬂl@n@nq:s,’ H5 QR iﬂgg?&%ﬁtehr ough an

i nk passage portion. s structural arrangement assures th 20 supply

to an inkjet; Lakafdsun isatit | APEr{dtReh 3odine IEIsRITNRelwRap1khe two

bl ocks, because the passage section of the negative pressure generating

menber is contTHi®usppi {dativn ath aneidndetd 8 Gl unirfidiar thiehe negative
pressure generating nenber may 25 be made up of a plurality of discrete

smal | er negat | pgqeres sdi £t gidnetr &bin gy mErdeingg sepanatadd thr @h t he adj acent
negative pressure generating nenbers by
projections in the ink passage connecting an ink
container and a head, so that the ink is stirred while
15 it is supplied from the ink container to the head.
This application is effective when the bias in the
pigment distribution in the ink container is not
excessive, but it cannot be said to be a satisfactory
countermeasure in the case of an ink container in
20 which pigment distribution became nonuniform while the
ink container is kept in a storage, or left unused,
for a long period of time.
Japanese Laid-open Patent Applications 2001-
260377, and 2001-26378, 2001-260379 (USAA2001026306)
25 disclose ink container technologies, according to

which an ink container is provided with a structure

for controlling the amount by which pigment settles to



-15 portions inperneable to ink, or blocking plates. In this case, it is
desired that a structural arrangenent is nade so that the closer to the
passage, the higher the capillary force of the negative pressure 5
generating nmenber, because such an arrangenment ensures the continuous ink
fl ow t hrough the passage. In the case tbzi_a plurality of portions

i nperneable to ink, or ink blocking plat are di sposed in an ink
container, it is desired that a 10 structural arrangenment is made so that
the projections of the ink passage portions of the negative pressure

generating me @radBEEEnEEFgEE? Etﬁ Rsogtibheopedat kN Fﬁ§§yﬁ8r

generat| ng ne t un e portions | nperneable to |nk or

bl ocki ng pl at g5, p4Pteeh2az, pbaaanegépga@acabaﬁ batbhe hpKidehtyshy
direction or gravity direction, do not coincide. In this case, if the

negative presgooe geoanatumgcuagbgrahgtduaguebanbefaﬁgemaﬁttiﬁal|y di vi ded
into, for exanple, three sections, by two portions inperneable 20 to ink,

or two bl ocki mpiphatee, coherpngsageatheadtioamehe inkppgmeagebpeedi on

bet ween the m ddl e and bottom negative pressure generating nmenber hol ding
chanmbers bs edoil isopreweptedsbrepheadngepertitionhhy wgllhe negative
pressure generating nenber section in the 25 m ddl e negative pressure

gener ati ng ne@d&eTRotElNgishahBerighl apfietefibr HalveRe pretbare head of the
negative pressure generating nenber section in the top -16 negative
pressure genePIPREFERBePINENGi AR*cRULDLEE - do@étHthﬁpBF9V%6l?he°fnk

Tember hol di ngdRaRbEPGEUTRY BFGPBICPRRLA: FPar BLE at'ﬁegﬁéféﬁéﬁg 9e”erati”g
conoentr at | on, ASLHCRTohlke! 884830091 0RALk 008aRLhleROLL the

negative pressufe g & “2orrespondi ng iS pass e |s

smal | er qut h%m%mtenbfe%bvehsnbet Qnt ngﬁlaﬂuca@s@mﬁ&fsﬁ the pressure

head. 10 rther, a portion I npérneable™to ink bl ocki ng plate, may be
per pendi cul ar phetnek,i Bel ithed1axP1edeLepTiaadLangl ecEkathyentaa, t he ink

delivery direction or gravity direction. The present invention is

appl i cabl e toianiisnkhade to detour around the partitioning walls,
being thereby stirred. Consequently, the pigment
distribution is made uniform.

15 However, the partitioning walls disposed
alternately in the right and left halves of the ink
container are extended only halfway to the opposite
walls. Therefore, the portion of the ink container,
through which the partitioning walls are not extended,

20 in other words, half the ink container, does not
benefit from the effects of the partitioning walls.
Further, in the case that the size of the ink outlet
portion is half the size of the ink container, the
stirring effect created by the presence of the

25 partitioning walls and the ink flow resulting from the
ink delivery from the ink container is not fully

enjoyed by the ink in the portions of the ink



15 contai ner which is separable froman inkjet head, and is exchangeabl e by

a user, as well

an inkjet head, which is obvious. These and ot her objects, features,

advant ages of
consi derati on

the present invention, taken in conjuncti

the present invention will becone nore apparent upon

as a cartridge integrally conprising an ink container and

and 20

of the follow ng descriptl 2 of the preferred enbodi nents of
n

wi th the acconpanyi ng draw ngs.

25 BRI EF DESCRI PTI ON OF THE DRAWNGS Figure 1 is a schematic sectional view
of an -17 ink container, which contains an absorbent nenber, and in which

pignent in the

it R %%k&i%ﬁ-tﬁgggagtgtlgpgnﬁcugqgtlc sectional view of

t he i nk contalner In the first e

I ment e present 5 I nventi on,

for

showi ng the ink container structure and the pignent concentration gradlent

of the pignent based ink.

for show ng an exanple of a nmethod for assenbling the ink container.

5

10

15

20

25

The present invention was made in
consideration of the problems of the above described
prior art, which must be solved, and its primary
object is to control the pigment settlement in
pigment-based ink, so that it becomes possible to
provide an ink container, which can be employed by an
inkjet recording apparatus to produce high quality
images.

The present invention for accomplishing the
above object is characterized in that an ink container
comprising: a negative pressure generating member
holding portion containing a negative pressure
generating member in which the pigment-based ink to be
supplied to an inkjet head is filled; and an ink
outlet for supplying the ink to the inkjet head; an
air vent for connecting the negative pressure
generating member holding portion to the ambient air,
further comprises: a single or plurality of ink
blocking portions, wherein the ink blocking portions
are extended in a manner to block the direct path for
the ink to flow to the ink outlet, and also in a
manner to partially partition the negative pressure
generating member, and wherein the adjacent two

sections of the negative pressure generating member

Figure 3 is an expl oded schematic secti onal
of the ink cogpmaty iorF thae finvsinTaorodi ment of 10 t he present

Vi ew

i nventi on,



Figure 4 is an expl oded schematic sectional view of the ink container in
the first enbodi nent, for show ng another nethod for assenbling the ink 15
container. Figure 5 is an exploded schematic sectional view of the ink
container in the first enbodi nent, for show ng anot her nethod for
assenbling the ink container. 20 Figure ﬁ I's an expl oded schematic
sectional view of the ink container in 3'first enbodi nent, for show ng
anot her nethod for assenbling the ink container. Figure 7 is a schematic
sectional view of the 25 ink container in the second enbodi nent of the

present i nventd; Qi ladlhys ol ot B9 SR nEORLABBL ShEUekihected ke pigrent

concentration gradient "of the pignmen ased 1
each other through a passage, and each of the ink

blocking portions occupies no less than 50% of the
cross sectional area of the ink container, at a plane

5 perpendicular to the direct ink path to the ink
outlet.

Further, an ink container comprising: a
negative pressure generating member holding portion
containing a negative pressure generating member in

10 which the pigment-based ink to be supplied to an
inkjet head is filled; and an ink outlet for supplying
the ink to the inkjet head; and an air vent, which is
connecting the negative pressure generating member
holding portion to the ambient air, and is attached to

15 the portion which will be at the bottom in terms of
the gravity direction, when it is in use, further
comprises: a single or plurality of ink blocking
plates with an ink passage, wherein the ink blocking
plates are extended in the direction perpendicular to

20 the gravity direction, in a manner to partition the
negative pressure generating member, and each of the
ink blocking portions occupies no less than 50% of the
cross sectional area of the ink container, at a plane
perpendicular to the gravity direction.

25 The negative pressure generating member
holding chamber for holding the negative pressure

generating member is divided into a plurality of



Figure 8 is a schematic sectional view of the ink container in the third
enbodi nent of the present invention, for showi ng the ink container
structure and 5 the pignent concentration gradient of the pignment based
ink. Figure 9 is a schematic sectional view of the ink container in the
fourth enbodi nent of the present inventiep, for show ng the ink container
structure. 10 Figure 10 is a schematic sectional view of an exanple of the
nodi fications of the ink container in the fourth enbodi nent of the present
i nvention, for showi ng the ink container structure. Figure 11 is a

schematic sectiiordls wyewnef sihghBeoknk1608i 8t pessi Potbforkd fth embodi ment of
the present invention, for showing the ink container structure. Figure 12

is a schemati dmpegimeabdle tbewnRf bbebabeRihgnplateder ThHeidEofd fth
enbodi ment of the 20 present invention, for show ng the absorbent nenber
structure. the height of each block of the negative pressure
generating member in the ink container is lower than
5 that of the negative pressure generating member which
has not been divided by the portions impermeable to
ink or blocking plates. Therefore, the difference in
the pigment concentration, which is created between
the top and bottom portions of the negative pressure
10 generating member in an ink container, in which
pigment-based ink is contained, by pigment settlement
which occurs when the ink container is left
undisturbed for a long period of time, is smaller.
The negative pressure generating member may
15 be a single-piece member in which the adjacent two of
a plurality of virtually discrete blocks, which will
be created by the portions impermeable to ink, or
blocking plates, are continuous through an ink passage
portion. This structural arrangement assures the ink
20 supply to an inkjet; ink flow is not interrupted at
the passage between the two blocks, because the
passage section of the negative pressure generating
member is continuous with the adjacent two blocks.
Further, the negative pressure generating member may
25 be made up of a plurality of discrete smaller negative
pressure generating members separated from the

adjacent negative pressure generating members by



Figure 13 is a schematic sectional view of the absorbent menber in the
fifth enbodi ment of the present invention, in which Figure 13(a) shows an
25 exanpl e of an absorbent nenber nmade up of a plurality of blocks; Figure
13(b) is another exanple of the absorbent nenber made up of a plurality of
bl ocks; and -19 Figure 13(c) shows anQ&Egr exanpl e of the absorbent
menber made up of a plurality of blocks. Figure 14 is a schenmatic sectional
view of the ink container in the fifth enbodi nent of the 5 present
invention, in which Figure 14(a) shows the pignent concentration gradi ent

of the pignenpokagseds AkpakheantBetbnkngpnbai Bebcwafigl pibhtugyusednfor a | ong
period of time, with the ink outlet pointed downward in terns of the

gravity directtihds, caser,eds Eisgdeeit@dléhbr ahewsutbarpl gaepbngemesdtrati on
gradi ent of the pignent-based ink after the ink container was | eft unused
for a | ong peidisothade somthaw thet b@osak botthé pasaagd, stHewaygheFi gure 15
is a schematic sectional view of 15 the ink container in the fifth

enbodi nent of thiee cppdddaryi foanei ofi, the negehiv¥egonressBfe) shows the ink
flowin the ink container shown in Figure 14(a) after the nounting of the
i nk cont aPner 9eRegataeg pegberor RPRGUEPPERERUSN AKRERBESMENEURBSYEEB) shows
the ink 20 flow in the ink caontainer shown in Figure 14(b) after the
mount i ng of t &S FRNEIRURMSerl PEnEdOWhERFREEE tBPPRGSEBBar atus. Figure 16

' hemat i tiongl vyi f _the ink container in the sixth enbodi ment
of the 25 present inveni She FaPestBarng PRETELFh¥. BFPPREFRR. Figure 17

s a schemt | g pechieaBtl ¥ot¥nf bRe1ARSBIBERInGPEREELLT LbE STXN

disposed in an ink container, it is desired that a

10 structural arrangement is made so that the projections
of the ink passage portions of the negative pressure
generating member, that is, the portions of the
negative pressure generating member left unblocked by
the portions impermeable to ink, or blocking plates,

15 onto a plane perpendicular to the ink delivery
direction or gravity direction, do not coincide. 1In
this case, if the negative pressure generating member
holding chamber are vertically divided into, for
example, three sections, by two portions impermeable

20 to ink, or two blocking plates, the pressure head in
the ink passage portion between the middle and bottom
negative pressure generating member holding chambers
is equal to the pressure head generated only by the
negative pressure generating member section in the

25 middle negative pressure generating member holding
chamber; in other words, the pressure head of the

negative pressure generating member section in the top



-20 present invention, for showing the structure thereof. Figure 18 is a
schematic sectional view of the absorbent nmenber in the sixth enbodi nent of
the present invention, in which Figure 18(a) shows an 5 exanple of an

absor bent nenber made up of a plurality of blocks; Figure 18(b), another
exanpl e of the absorbent nenber made up_@f_a plurality of blocks; and
Figure 18(c) shows the pignment distribution in the absorbent nenber, shown
in Figure 18(b), made up of 10 the plurality of blocks, after the placenent
thereof into the ink container. Figure 19 is a schematic sectional view of

the ink contaphagatiibet BQ_e%isiSréfT?QHéHEHianméﬁﬁe?rﬁéf@iné nVediBeOR, i n which
Figure 19(a) shows the pignent 15 concentration gradient of the

pi gnent - baseddoek abteapphe iBktBeniaknpasvage! poit Low Siethasn acheong peri od
of time, with the ink outlet pointed downward in terns of the gravity

di rection, wheiddd3eFagdr bot26h) nejatsvehprpsgueat genecatingtmenbeyr adi ent  of
the pignment-based 20 ink after the ink container was | eft unused for a |ong
peri od of timbolding chempbekseut FeerpboneedtBedéibferenrceguire 20 is a
schematic_sectional view of the ink container in the sixth enbodi ment of
the preseht i BEERENSnCORReRrafippghetweerafhehbor an@ Pekta® | ow in the

i nk container showmn in Figure 19(a) after the nounting of the ink container
into the i nag@°rSiRPSgCappaLraPAEtiRRePEak R BRFRLDVR LFTRFIMES t he ink - 21

flowin the igk cog%ainer shown in Figurg,lQ(gg @ﬂger t he nounting of the
i nk cont ai ner SPRES ALY METRSF oFRT RGSEPPAT BP UES S passage 1s

smaller by the amount equivalent to the reduced amount

of the pressure head.

10 Further, a portion impermeable to ink, or a
blocking plate, may be perpendicular to, or inclined a
predetermined angle relative to, the ink delivery
direction or gravity direction.

The present invention is applicable to an ink

15 container which is separable from an inkjet head, and
is exchangeable by a user, as well as a cartridge
integrally comprising an ink container and an inkjet
head, which is obvious.

These and other objects, features, and

20 advantages of the present invention will become more
apparent upon consideration of the following
description of the preferred embodiments of the
present invention, taken in conjunction with the
accompanying drawings.

25
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic sectional view of an



Figure 21 is a schematic sectional view of 5 the ink container in the
sevent h enbodi nent of the present invention, for show ng the structure
thereof. Figure 22 is an expl oded perspective view of the absorbent nenber
in the seventh enbodi nent of the present invention, for show ng the
structure thereof. 10 Figure 23 is a sc tic perspective view of an
exanpl e of the nodifications of the absorbent menber in the seventh

enbodi ment of the present invention, for showi ng the structure thereof.
Figure 24 is a schematic perspective view of 15 anot her exanple of the

modi fications, of I:Qﬁté‘?ngfbeﬂﬂl @ﬁt&irﬁ&kﬁ}ruc%urer{ﬁgere &2y bent

menber shown 1n Frgureée for omﬁng ‘Figure 25 is

a schematic p@ﬁSpﬁg&hVﬁlﬁhgﬂkoin %hQQKQ§ﬂm¥é% ©Ofed he modi fi cations of the
absorbent 20 nenber blocks used to formthe absorbent nenber shown in

Figure 23, for show ngrig@rétpucs usesémen®Oic JESGRIHAN Q\iéQ:oWErPeREFERRED
EMBODI MENTS Hereinafter, the preferred enbodi nents of the

ink container in the first embodiment of the present

5 invention, for showing the ink container structure and
the pigment concentration gradient of the pigment-
based ink.

Figure 3 is an exploded schematic sectional
view of the ink container in the first embodiment of

10 the present invention, for showing an example of a
method for assembling the ink container.

Figure 4 is an exploded schematic sectional
view of the ink container in the first embodiment, for
showing another method for assembling the ink

15 container.

Figure 5 is an exploded schematic sectional
view of the ink container in the first embodiment, for
showing another method for assembling the ink
container.

20 Figure 6 is an exploded schematic sectional
view of the ink container in the first embodiment, for
showing another method for assembling the ink
container.

Figure 7 is a schematic sectional view of the

25 ink container in the second embodiment of the present
invention, for showing the ink container structure and

the pigment concentration gradient of the pigment-



25 present invention will be described in detail with reference to the
appended draw ngs. (Enbodi nent 1) -22 Figure 2(a) is a sectional view of
the ink container in the first enbodi nent of the present invention. The ink
container in this enbodinent 5 conprises: an external shell 101; a negative
pressure generating nmenber 102 which is_ g[neable by ink, is capable of
retaining the ink therein, and generates negative pressure; an ink draw ng
menber 103 for drawing the ink fromthe negative pressure generating 10
menber 102 to an unshown recordi ng head; an ink outlet 104; an anbient air
inlet 105 for yaklgoduki.ng the anbient air into the external shell; a
plurality of ribs 106 for securing the negative pressure generating nenber
102, and providi ng t heragueenal ishal kchehatitthséstabnant eiaal odi £nhbuffer
chanmber. The ink container also has a partitioning wall 107, which is

wi thin the extiaknabntbéhlerl@h shd ektieddembodimene of the pirdeemal | s of the
external shell in the direction perpendicular to the gravity 20 direction
g. This parti timyenrtgonal for08hewingalthg dnki ¢esthhivemegatructupeeandre
generating menber 102 into a first negative pressure generating nenber 102a
and a secend A&gaPilgdepitesoncengsnsianri agafgerbsr ofotbe RAGMENE-negati ve
pressure generating nenber hol ding 25 chanber 110 hol ding the negative
pressure genePdSeRgiM¥nber 102) into a first hol ding chanmber 110a and a

second hol di ng ChanberF%%%gé bnigtgegc e%g%ictggctional view of the

ink container in the fourth embodiment of the present
invention, for showing the ink container structure.

10 Figure 10 is a schematic sectional view of an
example of the modifications of the ink container in
the fourth embodiment of the present invention, for
showing the ink container structure.

Figure 11 is a schematic sectional view of

15 the ink container in the fifth embodiment of the
present invention, for showing the ink container
structure.

Figure 12 is a schematic sectional view of
the absorbent member in the fifth embodiment of the

20 present invention, for showing the absorbent member
structure.

Figure 13 is a schematic sectional view of
the absorbent member in the fifth embodiment of the
present invention, in which Figure 13(a) shows an

25 example of an absorbent member made up of a plurality
of blocks; Figure 13(b) is another example of the

absorbent member made up of a plurality of blocks; and



-23 partitioning wall 107 virtually divides each of the negative pressure
generating nenbers 102 and negative pressure generating nenber hol di ng
chanbers 110 into top and bottom portions. It should be noted here that 5
the partitioning wall 107 does not divide the negative pressure generating
menber hol di ng chanber 1~0 into two conpgggely separate portions; the top
and bottom hol ding portions 110a and 1106 are continuous through a passage
108. The partitioning wall 107 is 10 structured to partition the internal
space of the external shell by no |l ess than 50~ in terns of the area of the

hori zont al se%ti'g%_eoflakbey 8KbRsNahothelr! e8hp1dNEt CERS SasSSEb Y Of the
passage 108 is desired to be very small. 15 %lgure 2(b) 1s a sectional view

of the finishe@dmbek @me@eaupebs hhpluksilitPeoknkisersai ner shown in Figure
2(a) after the perneation of the negative pressure generating nenber 102 by

a predeterm ned anmount FagupeginisbasedheinktilO9setvidhel 20i & ayk ng, the
pi gnment concentration gradient in the ink container is schematically shown
in three | evelthedihkecentrahed bp the Kafthi egbdodihwentensftyheal t hough it is
obvious that in reality the pignent concentration gradient does not change
in three 25 | gresenti invengdani nipuwhiph Figeve dbhfa) robews gthe 2(b), the
top and bottom negative pressure generating menber hol ding - 24 chanbers
110a and 110bPigRgnt| §oncrBtrpEipnaggadéeBndofickhe i Rtapertsha'edenerati ng
menber hol di ng chanbers, are connected to each ot her through the passage
108. Ther ef or 7Kt RELERK PR ERE FPPERIRBHaVPFelPFEsuRTReS Hhe? at9MF nenber
102a is al so supplied to.the re rg'ng.h ad. gf an in ont ai ner  hol di ng
pignent-basedpFﬁﬂopsoFegfmﬁnugéggi h?hén afBt ?Fi?ﬂﬁ%g?grg%V?Yﬁﬁpperiod of
time, the pigngen Wst Rea r ] ge k i.gh tit]l e at the bottom
ef fecting sucgﬁa%%Fgﬁegf Ebgtgﬁéﬁg? nSF §§t¥§%’c%%%g?ggd}%%%g%ottonl t he
hi gher 9 14(b) shows the pigment concentration gradient of the
pigment-based ink after the ink container was left
unused for a long period of time, with the ink outlet
pointed sideways.
Figure 15 is a schematic sectional view of
15 the ink container in the fifth embodiment of the
present invention, in which Figure 15(a) shows the ink
flow in the ink container shown in Figure 14(a) after
the mounting of the ink container into the image
forming apparatus, whereas Figure 15(b) shows the ink
20 flow in the ink container shown in Figure 14(b) after
the mounting of the ink container into the image
forming apparatus.
Figure 16 is a schematic sectional view of
the ink container in the sixth embodiment of the
25 present invention, for showing the structure thereof.

Figure 17 is a schematic sectional view of

the absorbent member in the sixth embodiment of the



t he pignent concentration, as described before. In the case of the exanple
of an ink container in accordance with the prior art shown in Figure 1, the
15 difference in pignent concentration between the top and bottom portions
of the absorbent nmenber in the ink container is substantial. In conparison,
in the case of the ink container in thigzggbodinent shown in Figure 2(b),
the 20 difference in pignent concentration between the top and bottom
portions of the absorbent menber in the ink container is relatively small
for the follow ng reason: the negative pressure generating nenber 102 is

di vided into phesbhEsindBAt868R0NEoPEERGNYEG PERS SHE BudbuBENER&tdHg, Menber s
102a and 102b, or the top and bottonlnegatlve pressure generating nenbers,
by the partitioning wakFlighod. 18si8 seschémathe bBecfhénabl view25fand h2 of
the first and second negative pressure generating nenbers 102a and 102b are
appr oxi mat el ythel &bsbebbatghembeof ih hehaeghkthecepbedsmert gehetlaé i ng nenber
hol di ng chanber 110, or the negative pressure 5 generating nenber 102. Wth
t he hei ghts hpresdnti2ibegengibnl f ibhehhehghighref 18ha) nehbews van pr essure
generating nmenber 102, the pressure heads of the first and second negative
pressure geneeaampgerrelﬁben abgarhent 19embén medesupfofhe plluealibtn in which
the 10 pignment in_the negative pressure generating nmenber 102 settles are
hal f the head©frB48GkE o 19Héeng§éP9veaﬁ?Eggﬁr%xﬁﬁﬂé?a?fnbhﬂenber 102, and

therefore, the difference jn the_pignent congentration_between the top and
bot t om por t i oASSPHPER thFLFﬁemﬁggang%£l3 Bf%§§£f Y o@heP ??%ﬁ;nﬁﬂ%erg 102a

d 102b i || er. , ink d he i nk ' | ef
inused for a FORYEBetPolIoPPbRetre pedfeRb dinkEeBktifa, M EREhe o
diff [ ' i b h nnj d of th
e for mat | SA=300PRe, ARAPRL , TEhat P EER L BR (R S T i g

qual ity hgagernbnNpel@¢aiit9 6RNBMEEKENI srebiethe %ia&ém@ﬁﬁifﬁérégﬁt the
partitioning wall 107 extends fromone of the lateral walls of the ink

contai ner no kass thanihal Evayaf(h8$) to the opposite wall, and that 25 the
passage 108 is very small, as described before. Qbviously) the extension of
the partitioning wall F@guaedibheéssazechémahecpassagendD8vsawubd be within
the ink container in the six embodiment of the present
invention, in which Figure 19(a) shows the pigment
15 concentration gradient of the pigment-based ink after
the ink container was left unused for a long period of
time, with the ink outlet pointed downward in terms of
the gravity direction, whereas Figure 19(b) shows the
pigment concentration gradient of the pigment-based
20 ink after the ink container was left unused for a long
period of time, with the ink outlet pointed sideways.
Figure 20 is a schematic sectional view of
the ink container in the sixth embodiment of the
present invention, in which Figure 20(a) shows the ink
25 flow in the ink container shown in Figure 19(a) after

the mounting of the ink container into the image

forming apparatus, whereas Figure 20(b) shows the ink



-26 respective ranges in which the ink flow for supplying the ink to the
recordi ng head is not adversely affected. In this enbodi nent, the
partitioning wall 107 5 is an integral part of the external shell 101. This
configuration, however, is not mandatory. For exanple, a piece of plate or
sheet, discrete fromthe external shell_é 1, may be placed between the top
and bottom portions of the negative presSure generating 10 nenber 102.
Further, when using a piece of fibrous material as the negative pressure
generating member, it is possible to create the partitioning wal I 107 by

thermal |y vel gigg dnPifee 0k EGARD1RAECknbAN" IR PEOBLEVEOPEFORMEE

gener ati ng nenber, orm ng |In1 acr oss t ace

negative preS%nbemn@aeaﬁblaq %ﬁab@ﬁkbMOEBSEHaklyneéoﬁﬁéSiﬂggéhe fibrous
negative pressure generating nenber itself. Next, referring to Figures 3 -

6, an exanpl e fokrmangebbpdrbeusassenbl i ng (nanufacturing) the ink 20
container in this enbodinent will be described. First, in the case of the
i nk container in Figur@iguret 21ng¢gahi gehpmassar eegenenal i vgewesber 102 has
the first and second negative pressure generating nenbers 102a and 102b,
whi ch ar ebconthet énk scopirpaner25nf then savénbhhembofFimenerof t tiee ext er na
shell of the ink container is nmade up of four discrete nenbers: a top
menber 112, aPBEsedih FBNBEtion3 Kavi Ajoduingnkhe sprugturet theueosh. fjrst

| ateral menber 11l1a which will becone one_of the lateral walls of the
external shell; and a §4gYre P4t éFaPnnexBirded 1BeRaReREiYReviRW 9 oni ng
wal | 107 as an g ra %rt t her eof . g Next , tgeﬁﬁﬁder in which the ink
cont ai ner strG@Fu € ﬁrFFBuF e3se¥ent QULHEPTF P HRRcri bed.
First, the fir S n Iater nber 0|n to formthe
first and secgn nega 5&% % pfessure ghe ?ﬁ§g£ﬁ£ r%o ﬂ% hanber s

110a and,¢10b, as wel | paguthe BassageslfBnathiepatpeltist a0k, SgLoNd

negati ve pressure generafing nenbers 2a an are to be placed into
the first andapeeqBmpledal tBePn8as i BadEBRE abE NEn8EABS6rh&h€i Ng chanbers

15 110a and 110b, fromthe top and bottom si des,
member in the seventh embodiment of the present
invention, for showing the structure thereof.
Figure 24 is a schematic perspective view of
15 another example of the modifications of the absorbent
member blocks used to form the absorbent member shown
in Figure 23, for showing the structure thereof.
Figure 25 is a schematic perspective view of
another example of the modifications of the absorbent

20 member blocks used to form the absorbent member shown

in Figure 23, for showing the structure thereof.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Hereinafter, the preferred embodiments of the
25 present invention will be described in detail with
reference to the appended drawings.

(Embodiment 1)



respectively. Then, the top and bottom nenbers 112 and 113 are to be wel ded
to the first and second | ateral nenbers 1l1la and 111b to conplete the ink
container. 20 The ink container shown in Figure 4 is simlar to that in
Figure 3 in that the negative pressure generating nenber thereof also has
two discrete sections as that in Figure %Z_Fbmever, the manner in which the
external shell of the ink 25 container Tfi“Figure 4 was divided into a
plurality of menbers for manufacturing is different fromthat for the ink
container in Figure 3. In other words, Figure -28 4 shows an exanple of a

nodi fication of this epbgdiedta)MPEeaSPECLISLM | ¥iek NGt q@gﬁainer in
a f er

Figure 4 is nade up of two discrete sectlions: Irst nme integrally

conprising a eptwahkrl3d BAYI RYr5+aBmBHRI RBLt 3bF tRLEprdfenta bottom wall
131 having an ink outlet 104, and lateral walls; and a second nenber 122

integrally coRpkegaitigna partition wall 107 and a lateral wall. Next, the
order in which the ink container 10 structured as shown in Figure 4 is
assenbl ed wi ||l be descrhbednkl acohbainaseinfthhe émbkodDmémtner in Figure 4,

t he second nenber 122 may be attached to the first nmenber 121 after

i nsertingdt hecbmpgtisgad spcerntietBaheghel Vel Pi psauneggtiree apregsweebers 102a
and 102b into the first nmenber 121 so that the partitioning wall 107 can be
i nserted bet wgenerptinpr sembay $88owbiabghsi perpeablerky gbmer ai$ng nenbers
102a and 102b, or _the second nenber 122 may be inserted into the first 20
menber 121 whicPB3RIPIPEgTERAIPIRGt tAAJLIRECBRATALRat PR PPRRERERS gener ati ng

Cont ai ner des PGNAKA“SnPERSARTF AkaBohbal AEFT88 Pomaet 103 oFaF prural
( _ ( _ _ ( plurality of
D eCet 20t ATRONRACHHE, PR BB Bho"RELELRGC BOBIGS SRR LTS (e
Figure Siohomﬁﬁﬁbertﬁgz to an unshown recording head; an ink outlet
104; an ambient air inlet 105 for introducing the
ambient air into the external shell; a plurality of
ribs 106 for securing the negative pressure generating
member 102, and providing the external shell 101 with
15 an internal air buffer chamber.
The ink container also has a partitioning
wall 107, which is within the external shell 101 and
extends from one of the side walls of the external
shell in the direction perpendicular to the gravity
20 direction g. This partitioning wall 107 virtually
divides the negative pressure generating member 102
into a first negative pressure generating member 102a
and a second negative pressure generating member 102b,
and the negative pressure generating member holding
25 chamber 110 holding the negative pressure generating

member 102, into a first holding chamber 110a and a

second holding chamber 110b. In other words, the



-29 negative pressure generating nenber 102 is a singlepiece conponent. In
ot her words, Figure 5 shows anot her exanple of a nodification of this

enbodi ment. Mre specifically, although the negative pressure 5 generating
menber 102 in Figure 5 is a single-piece conponent, it is provided with a
cut 102c, into which the partitioning 107 is inserted to effect the

i nk container shown in Figure 2, in which’the negative pressure generating
menber 102 conprises the top and 10 bottom portions virtually discrete from
each other. Next, the order, shown in Figure 5, in which the ink container

in Figure S igageseibhedg il Do fleseribethy |didNbes asfiPlod hd Nk

container in Figure 5, ~the second nenber” 122 may be attached to the
first menber A&§8tiv8Seréssaré Ngeneaating Mmssy e N AtidyhRaper 102

into the first nmenber 121 and inserting the partitioning wall 107 into the
cut 102c of theeseqgaéi yenPra&EHHE em@RFESr Ao Y i rdeimbldds 100 tike. 20 second
menber 122 may be inserted into the first nenber 121, while holding the
negati ve prestopeagénkottomgpoetbens 1021t ashduel & doonibtehtiarrel Zhatf t er
inserting the partitioning wall 107 into the cut 102c of the negative
pressur e Pyenethei pgrhchbening2walb W7 fdoes hothatisfide tdfe emyatjiveg a

si ngl epi ece negative pressure generating nenber 102 as descri bed above,
conponent couRfessuredgererabbnghnember -Iplding ehamhass ik igdiat ai ner
manuf acturing cost. Further, the top and bottom portions of the negative
pressure genek%Pi AYMRLALRIY 2F@P2TRER PPTL IR i iRt am P atiehassage,

' that ink. thly fl 5 th th t lied t
The. 1 ocor di ngPWEghad: AReFL90P T LE0 7 bV e o e i, Sy k.
t ai h ' j 6 i fot ificati f thi
cmboai mont of S (Recgradotfe ! End M EL SRR fuds B LT D00 I0 Up of

four disgfete Si : t r 3, a first
fJ et e EPHRPRENE Stoph PP eehé%n%%bm 1%‘5@59}.6 rel

| ateral nenber 11la, and a second | ateral er ch are identica

to those showaxt8rkhgUsBeB1 Mhei@afedd StV Y SLPIESSW SO at i ng nenber
102 is a single-piece conmponent with 15 a cut 102c; in other words, it is

identical to aheanegath¥ehpressnt&l 0SANEt Bhn NYF NE esx tedzitalshyndrl N Fi gure
> 101. The cross section of the passage 108 is desired
to be very small.

15 Figure 2(b) is a sectional view of the
finished ink container, that is, the ink container
shown in Figure 2(a) after the permeation of the
negative pressure generating member 102 by a
predetermined amount of pigment-~based ink 109. In the

20 drawing, the pigment concentration gradient in the ink
container is schematically shown in three levels
differentiated by the hatching line density, although
it is obvious that in reality the pigment
concentration gradient does not change in three

25 levels; it is continuous.

As is evident from Figure 2(b), the top and

bottom negative pressure generating member holding



Next, the order in which the conponents shown in Figure 6 are assenbl ed
into an ink container will 20 be described. First, the top and bottom
menbers 112 and 113 are to be welded to the first lateral nenber 1lla.

Then, the negative pressure generating nmenber 102 is to be inserted into
the box made up of the top 25 and bottom genbers 112 and 113, and the first
| ateral nmenber 11la. Lastly, the second Tateral nenber 111b is to be wel ded
to the first lateral nenber 11la, with -31 the partitioning wall 107
inserted in the cut 102c of the negative pressure generating nenber 102.

However, i nst kN i t e Lyves: br re; e i er 102
eadmBErkNgebhi BAat DeopeYahAY 1:55’, ﬁ@eﬁgeﬁﬂ% 434 dé%s,

into the box nade up of the top and bottom rs 112 an t he

negative pr eS%Bbﬁtﬂ@@ebéébﬁg;éegbﬁéri‘@?n@aﬁetméef‘eﬂ:g_lépn%f'@h&%@f'éj, | at er al
menber 111b, with the partitioning wall 107 fitted in the cut 102c of the

negati ve presaweecganecstingoneabrrotil@r thréligh the epasd@geonds nati on of
the second | ateral 10 nenber 111b and negative pressure generating nenber
102 is to be [heeefeodei nthet hekaboveheefirsbhenedpakivdheresshoynent of an
i nk contai ner design such as those described above, in which the external
shel | is ®ivi deneratondi yembec he2deis aheo esenlisdcbopoment count, but
provides the followi ng benefits. For exanple, in the case of sone ink
contai ners, tKE&COrddsdg BBAfigurations, and the like, of their external
shel | s and negati ve pr?isure_generatiﬂg menbers 102 make it virtually

i npossi bl e to properly*fn8Br i0knEoBBAHEGE IOLRA sRFBEYETRISRI niPrenber
102 into the ext %Egl shel ver he 1| cont ai ner

.. .Ho t he I nt of.t nk.
design, in whih EQPg?ﬂaF?s Flsﬁﬁﬁ %B§g€?§%n€?£s§u%%n%é%%¥b9 ng member
L2 o v 9B, AR, 2B LR CAC RIS e e R 20 shove
are virtyglly cbRe@shR! enkObBELRf! | ¥£ ASSEIRS Csuch ™ #2pigment
distribution that the closer to the bottom, the higher
the pigment concentration, as described before. 1In
the case of the example of an ink container in
accordance with the prior art shown in Figure 1, the
15 difference in pigment concentration between the top
and bottom portions of the absorbent member in the ink
container is substantial.
In comparison, in the case of the ink
container in this embodiment shown in Figure 2(b), the
20 difference in pigment concentration between the top
and bottom portions of the absorbent member in the ink
container is relatively small for the following
reason: the negative pressure generating member 102 is
divided into the first and second negative pressure
25 generating members 102a and 102b, or the top and
bottom negative pressure generating members, by the

partitioning wall 107. As a result, the heights hl



In the above, the nmethods for assenbling the ink container in this

enbodi nent, and the structural variations thereof, were described. As for
whi ch net hod shoul d be enployed, all that is necessary is to 5 select one
of the preferable nethods, based on the structure, configuration, size,
conmponent accuracy, ink delivery perforpgace required of an ink container,
and the |like factors. (Enbodinent 2) 10 Frgure 7(a) is a sectional view of
the ink container in the second enbodi nent of the present invention.
Referring to Figure 7(a), in the ink container in this enbodi nent, the

passage 208 i §ndSnboedt eHeAPRPESY HRE EE¥cARQVEed il YAk Pk d@te 204; in ot her
words, the passage 208 is | ocated so that the direct distance between the
passage 208 agénepktonyl mbmBeésbeopacandnhbPeratdasipphekimdtdinge first
enbodi ment. Reducing the direct distance between the 20 passage 208 and ink
outl et 204 shhalé&nsheéhbedlgbtahcef the negative pressure generating
member holding chamber 110, or the negative pressure
5 generating member 102. With the heights hl and h2
being half the height h of the negative pressure
generating member 102, the pressure heads of the first
and second negative pressure generating member 102a
and 102b in terms of the direction in which the
10 pigment in the negative pressure generating member 102
settles are half the head pressure of the negative
pressure generating member 102, and therefore, the
difference in the pigment concentration between the
top and bottom portions in each of the negative
15 pressure generating members 102a and 102b is smaller.
Thus, even when ink drawn from the ink container left
unused for a long period of time is used for image
formation, the difference in pigment concentration
between the beginning and end of the image formation
20 is relatively small, making it possible to record a
high quality image. In order to enhance this effect,
it is desired that the partitioning wall 107 extends
from one of the lateral walls of the ink container no
less than halfway (50%) to the opposite wall, and that
25 the passage 108 is very small, as described before.
Obviously, the extension of the partitioning wall 107

and the size of the passage 108 should be within



the ink in the first negative pressure generating nenber 202a, or the top
portion of the negative pressure generating nenber 202, nust flow fromthe
passage 208 to the ink outlet 204, through the second 25 negative pressure
generating nmenber 202b, or the bottom portion of the negative pressure
generating nenber 202, after flow ng inggsghe second negative -33
pressure generating nenber 202b. Therefore, the pressure | oss which occurs
bet ween the passage 208 and ink outlet 204 of the ink container in this
enbodinent is smaller than that in the first enbodi ment. Thus, 5 the ink

cont ai ner SU%EF&E%%% $HAYBsi MnFLAYER ¥h&) iARds FOQPUEST Télpipimgeful . for
exanple, when a [arge flow rate is required. Like the negative pressure

generating memer ihR2tbnthBerbbeli RFPREAAENS  nbHeadde8Btd Vg Pressure 10
generating nenber 202 in this enbodi nent al so has the top and bottom
portions, or tii€etitegt. and second negative pressure generating nenbers 202a
and 202b, which is separated by the partitioning wall 207. Therefore, the
hei ghts of the first add sbiendmbbdnmgati vEhereasstitigeimg avahly h&hber 202a
and 202b are half the overall height of the negative pressure generating
menber 202. Wishaphénkegghispatttpé thesexbernakcohel hel@li velliessure
generating nenbers 202a and 202b being half the_ height of the negative 20
pressure geneCePEtAGUFBKBEOR, 2DOWeVRE, pt 8sBOE MARAYECHY - t HEOF i rst and second
negative pressure generating menber 202a and 202b_in terns_of the direction

in which the FXGRBAE i A PRECReBAt PYATHr BEsBPReenet SETREE nERRRRIED®2 settles
hal f the head he 25 i ti nb

502, "and 1 hor SFOPERATHENEIRT 4P 4ncRE? BErEL A TR CRBRE cFT oE o R ween ¢ he

top and bOtto%g(ﬂ%ﬂzgg?gﬁgnEaSQ Rhet REgativéd PEIBLLNVE RESSSYLEngenerating

menbers 202a an
10 member 102. Further, when using a piece of fibrous

material as the negative pressure generating member,
it is possible to create the partitioning wall 107 by
thermally welding a piece of resin sheet to the
negative pressure generating member, or forming film
15 across the surface of the fibrous negative pressure
generating member by thermally processing the fibrous
negative pressure generating member itself.
Next, referring to Figures 3 - 6, an example
of a method for assembling (manufacturing) the ink
20 container in this embodiment will be described.
First, in the case of the ink container in
Figure 3, its negative pressure generating member 102
has the first and second negative pressure generating
members 102a and 102b, which are completely separate
25 from each other. Further, the external shell of the
ink container is made up of four discrete members: a

top member 112, a bottom member 113 having an ink



smal | er. Thus, even when the ink drawn fromthe ink container |left unused
for a long period of tine is used for imge formation, the difference in

pi gnent 5 concentration between the begi nning and end of the inage
formation is relatively small, making it possible to record high quality

I mges. (Enmbodi ment 3) Figure 8(a) is a_fggtional view of the ink 10
container in the third enbodi nent of the“present invention. The negative
pressure generating nenber hol di ng chanber 310 of the ink container in this
enbodi ment is partitioned by two partitioning walls 15 307: first and

second partit%gg%gﬁopghgsaSﬁgﬁ%@ngaggggl ﬁg&gegh{ffaﬂﬁgt ﬁv§?fgessure

generating ne Ing ¢ ers: first, second, a I rd negative

pressure genepatbfd SBEVEE BRLJiBfe FHRMIEI Bs3dParnd 10Pte s 34061 ;The first
and second chanbers 310a 20 and 310b are connected through the first

passage 308a, aaadat 8ecépa0Ndtandl t iemBeghanbersavify ene 310c are connect ed
t hrough the second passage 308b. The negative pressure generating nenbers
302a, 302b, apdr8@2tohehd wallhe0Zhagbansilt®graBlPdrt thereof.

5 Next, the order in which the ink container
structured as shown in Figure 3 is assembled will be
described.

First, the first and second lateral members
are to be joined to form the first and second negative

10 pressure generating member holding chambers 110a and
110b, as well as the passage 108. Then, the first and
second negative pressure generating members 102a and
102b are to be placed into the first and second
negative pressure generating member holding chambers

15 110a and 110b, from the top and bottom sides,
respectively. Then, the top and bottom members 112
and 113 are to be welded to the first and second
lateral members l1llla and 111b to complete the ink
container.

20 The ink container shown in Figure 4 is
similar to that in Figure 3 in that the negative
pressure generating member thereof also has two
discrete sections as that in Figure 3. However, the
manner in which the external shell of the ink

25 container in Figure 4 was divided into a plurality of
members for manufacturing is different from that for

the ink container in Figure 3. 1In other words, Figure



25 and 310c, respectively, may be independent, or nmay be virtually

i ndependent parts of a single-piece negative pressure generati ng nenber
302, continuous through the -35 first and second passages 308a and 308b.
In the case of the latter, the negative pressure generating nenber 302 is
provided with two cuts, the |ocation of %gich correspond to those of the
first and second partitioning walls 307a“dnd 307b. In the case of the ink
container in this enbodi nent, the negative pressure generating nenber
hol di ng chanber 310 is divided into three negative pressure generating

menber hol di ng ¢hamer, :e§gh§ﬁ L@ giggaggigggiggigglggggtive pressure

generating nenber holding c ers and by the first and

second partitigidméelt.S B %B@c_%@l@a@ﬁfen@h?gihﬂ EORt Qi hEFT 1 AN
perpendicular to the gravity direction g. Therefore, the pressure heads of

the 15 ink, i wilgeiies 40fist haddi LRCbiEORwbNaYBEebtENEepL O8RSt setilge, in the
first, second, and third negative pressure generating nenbers 302a, 302b,

and 302c, hel chenibeirha9a negeyirde 1pr esnpiesgrgesatbpgwaEIbeso hpsding
chanbers, are approximately one third the pressure 20 head in the negative
pressure §eneraamt iampiemibeai r3@Alptadesd,i a hohegmt wakl pt@tshaeiggnanat i ng
menber hol di ng chanber whi ch does not have the first and second
partitioning vak ou3dex 404.30n0. 1ahesalt valdsf f apdnaeseaoniempnernt
concentration between the 25 top and bottom portions in each of the

negati ve pres§@ﬂe1@6@@F&@ﬂﬂgCﬁ@ﬁﬁéﬁé“SOEaPaBSQB}Oanﬂaébzé07sagﬁaﬁIer.
Therefore, even when the_ink drawn fromthe -36 ink container left unused
for a |l ong pe'QETr #etd +i s used for i mge formation, the difference in

POt Comentr e Lon, NBASCRubn S-S0, 2B 08, AR%AER%HR% LRErAIRRE oL,
possibl e ho reqqrddi Al Auakhb¥n' TR9PEgure 4 is assembled will be
described.

In the case of the ink container in Figure 4,
the second member 122 may be attached to the first
member 121 after inserting the first and second

15 negative pressure generating members 102a and 102b
into the first member 121 so that the partitioning
wall 107 can be inserted between the first and second
negative pressure generating members 102a and 102b, or
the second member 122 may be inserted into the first

20 member 121 while holding the first and second negative
pressure generating members 102a and 102b to the
second member 122.

In terms of the ink container design in which
an ink container is divided into a plurality of pieces

25 for manufacturing, the ink container shown in Figure 5
is the same as the ink container in Figure 3. 1In the

case of the ink container in Figure 5, however, the



This enbodi ment is especially useful when the ink container is relatively
tall. Although, in this enbodinent, two partitioning walls were used to

di vide 10 the negative pressure generating nenber into three portions, the
nunber of the partitioning walls does not need to be limted to two; it can
be increased w thout creating problens._Ag_for how many partitioning walls
shoul d be enpl oyed, all that is 15 necessary is to determ ne the nunber in
consideration of the ink container height, initial pignent concentration of
the ink, required |l evel of inmage quality, required volunetric efficiency of

the ink (ratigeghtitk pobysBré&O éﬂéﬁéﬂﬁh VRéMBEr 01 02 Nks 29 spmgpdner), and
the li ke factors. (Enbodi nent 4? Flgure is a sectional view of the ink

contai ner in pheckouobinponshedi NEAt obhet hWopaeserighpyent slews 25 Li ke the
ink container in the third enbodiment, the ink container in this enbodi nent
has two partianobheal esamphecbfaaempdi fitabhongofiathis 4@bodim&nt and 407b.
However, in the case of the ink container in this enbodinent, the first
passage 408a Yommespreajiinaliyssalthdughcbhe negative pressere generating
menber hol di ng chanbers 410a and 410b, and the second 5 passage 408b
connect i ng th§e§6€6ﬁan3nﬂthPFd1ﬂ%ghﬁlEEQBF%S§U%% YePEret e TR ®®Brber hol di ng

chambers 410b and 410¢, are EOS|t|oneg hat whe heir positions are
proj ect ed ontﬁoﬁpBPﬁﬂE péFpé dPEQYafe ﬁ @r%Btho Freth %ﬁw%ﬁthey do

d V% d b h
i acent two SR PRECAERGRaRP: b2 E87a0T iR hRERPEEAR PEERYE B2 ot i one
so that they Bknea{a@%.agarl Bublg VA" ELGakedhL CEhT OB oh ensYmeL g hel gt s

of the only adjacén I've pressuré enerat in terms

of the vert'cakeggﬁf—etbeﬂeraﬁng,omeﬁbéek@az'eaﬂpffpgégdaa@tt e far as

t he plgnent settl enent € passage portlon 1'S concer ned re _
specificaply, bbh@oﬁr9§§ﬁﬁén§ﬁbhkﬁuhb@yzﬁlébfétenﬁgéﬁlé&c@réﬁﬁ@f? generating

menber 402a does
Next, the order, shown in Figure 5, in which
the ink container in Figure 5 is assembled will be
described.
In the case of the ink container in Figure 5,
15 the second member 122 may be attached to the first
member after inserting the negative pressure
generating member 102 into the first member 121 and
inserting the partitioning wall 107 into the cut 102c
of the negative pressure generating member 102, or the
20 second member 122 may be inserted into the first
member 121, while holding the negative pressure
generating member 102 to the second member 122 after
inserting the partitioning wall 107 into the cut 102c¢
of the negative pressure generating member 102.
25 As for the benefits of employing a single-
piece negative pressure generating member 102 as

described above, component count is reduced, which in



not apply to the second passage region 440b of the third negative pressure
generati ng nenber 402c, because the first and second passages 408a and 408b
are position so that they do not align in the vertical 25 direction.
Therefore, as far as the pignent settlement in the second passage region
440b is concerned, only the pressure heggogbtained by addi ng -38 the

hei ght of the second negative pressure géenerating nmenber 402b to the
pressure head of the third negative pressure generating nenber 402c has to
be taken into consideration. To the first passage region 440a of 5 the

second negati \@ B eeAucesIeRR" abhRdiABIPRENEPZEtupDhY &H&t conbi nation of
the pressure head and the height of the first negative pressure generating

menber 402a appirtéer,Fihehebp Bha bbtsbmapdrsecnsdopasragesgaBae 10 and
408b may be made in the first and second partitioning walls 407a and 407b,
respectivel y, paesshaen genekriagting membert 8a¢ 1ihegrddlnotoneiduewd |y align,
and al so so that they are positioned close to the ink outlet 404 in terns
of the hori zordhalough dheepisissageThessprangnthatr énkicsesootiel yli Blanses
between the first and second passages 408a and 408b, and between the second
passage 4B8b &haoughk dhel eessedge tedbei agpphteef bpethe eseeerdings. Thus, an
ink 20 container structured as described above is useful when a large flow
rate is requi Me@d;( EMfodilP¥nt SsPoReiPterRBPEeAt AncER®PAEFRIDF t he present
invention will be described with reference to a ZE drawipng, Figure 11 is a

sectional view of the 'HE &8ft SPREFIPRATL AROVRi IR BHEVEE RS of the present

-39 another example of the modification of this embodiment
of the present invention. Its external shell is made
10 up of four discrete components: a top member 112, a
bottom member 113, a first lateral member 1lla, and a
second lateral member 111b, which are identical to
those shown in Figure 3, whereas its negative pressure
generating member 102 is a single-piece component with
15 a cut 102c; in other words, it is identical to the
negative pressure generating member 102c shown in
Figure 5.
Next, the order in which the components shown
in Figure 6 are assembled into an ink container will
20 be described.
First, the top and bottom members 112 and 113
are to be welded to the first lateral member 1lla.
Then, the negative pressure generating member
102 is to be inserted into the box made up of the top
25 and bottom members 112 and 113, and the first lateral
member 1lla. Lastly, the second lateral member 111b

is to be welded to the first lateral member llla, with



i nvention. An external shell 501 is provided with bl ocking portions 507a -
507d, which are nolded as integral parts of the case 501. The bl ocki ng
portions 5 507 are not extended all the way to the opposite walls, |eaving
four gaps, or four ink passages O P, Q and R (508a - 508d), one for one.
Referring to Figure 12, the bl ocking porggons 507 of the external shell 501
can be satisfactorily inserted by providing 10 the absorbent nenber with
cuts 509a - 509d in advance. It is also possible to divide the absorbent
menber 502 into five discrete absorbent nenbers 502a - 502b, and reassenbl e
theminto thetest paraitibaihg5®d15010MainkbeyYei ih breptatedopsecfor one in
t he spaces anobng 15 the bl ocking portions 507a - 507d of the external shel
501. Each of the nkhgekmeespzeSsureSenérahéngbsembent 102nbeHsw&0@a, - 502d,
respectively, is determ ned according to the conpression ratio of each 20
of the absorbénsteegbefsisgeating0ehe nhgative phessareogeheratihgi ght of
each of the intervals of the blocking portions 507a - 507d, into which the
absor bent nenfemgero292. iggoqthpebprisBrieduBnett heokep 2udThettemerval s
may be equal. However, it i ferable to design the ink container so that

t
the interVal W@WBﬁFSiglﬁrﬁhaaﬁﬁg'rEHﬁcE@g?Bﬁﬁﬁd FRRSUre18ee¥raeindWwth such
design, th | i nt he_ | nk tlet h tl th i t
Concentrati on"GPaa%: 108 PAY: RE PRLE bd) tPOnEPEPBie shAEn cBERSer desi gn i s
enpl oyed as a,goynt gt FRagyLe £9£1%98n§ ﬁC%HEEepﬁg o1 +8.8t €8P RL 9mENL
concentration gradi 6nt resal PrRg TTom THe gett I hg  of tpF ghenf BaSey ink,

not only can $gbi-SbaCtAEYnkgatlita ﬁgsgefatsenegagiﬁgsmeﬁﬁgrSibﬁring eff ect
I e y e

resulting fromthe ink flow genera the 1n fvery fromthe ink

outlet is 10 khkehyst eaBe, PEBberaRbyndt$bhi Bet et BOYAROYLLERED i nterval.
Further, the synergi smanong these beneficial effects nmakes 1t possible to

further reducseimberdififidr endenkgapiigaepressaeenyentiratihgt meabet he
begi nning and end of inmage formation. 15 Figure 13(b) shows an exanple of a
102 is to be inserted into the above described box.
The employment of an ink container design
such as those described above, in which the external
shell is divided into discrete members increases
15 component count, but pr?vides the following benefits.
For example, in the case of some ink containers, the
sizes, configurations, and the like, of their external
shells and negative pressure generating members 102
make it virtually impossible to properly insert the
20 negative pressure generating member 102 into the
external shell. However, the employment of the ink
container design, in which the external shell and
negative pressure generating member 102 are divided
into a plurality of discrete members as described
25 above, makes it relatively easy to assemble these ink

containers which otherwise are virtually impossible to

properly assemble.



nodi fication of this enbodinment, in which the absorbent nenber 502 is also
made up of a plurality of discrete portions (absorbent nenbers). However,

t he absorbent menmber 502 in Figure 13(b) is different from 20 the absorbent
menber in Figure 13(a) in that all absorbent nenbers, except for the

absor bent nmenber 502e, which is the closzst one to the ink outlet, are
provided with projections Tl - T4, one for one, which are equivalent to the
passages O P, Q and R portions 25 (508a - 503d) shown in Figure 11. After
the conpletion of the assenbly of the ink container, that is, with the
absorbent nenbers 502aln BRclwredha ndidhods 4£b e assendl iggetthe t he
capillary force in each of the passages 0, P, Q and R portions (508a -
503d) is greatRf ¢PRFRINRAX im thys qdimestheanthdhe I8d pigdyagd, and
therefore, inproved ink delivery 5 performance can be expected. Figure
13(c) shows aYR¥hetienanpherestt merpdescdaesh ofs Hior #6H ment, in

whi ch the absorbent menber 502 is al so rradetl;!’%()f' a plurality of discrete
portions. HowB§EROd $ROUHL e HFP IRYARILT 3502 k r?SFiD(‘ﬁ‘ﬁee':‘Sfé'()(:/)lsi £0di f f er ent

f t he absor bent nmber_in Fi 1 in.that all t nmb ,
xoapt Toh thESSBebr BRR( heero St S s o BasedlER 88 (o the |k

ept. i i . e " ESeSt SAE to ¢
contai her e uacrtes R Rra el GE ToridEis A ied® 0

equi val ent t 0; £ e PRSPERF Sp&d £ SrmdAc@Nb dRiUd IS 3982 cont@3dk Shown in
Figure 11. After the conpletion of the assenbly of the ink container, that

is, with the ghgotheniikenbersobdl2a - 502e placed in the external 20 shell,
the capillary force in each of the passages 0, P, Q and R portions (508a -
503d) is greatembodimenha2)in the portion other than the passage, and
therefore, inproved ink delivery performnce can be expected. As described
above, irthe fifth enbbglareni(apP5is he sedtiarsl shiedw off thlee imkk cont ai ner
is provided with the plurality of ink blocking portions absolutely

i mper meabl e teoRhRinghelrpbble bregondabodigierte ¢f the present

invention.
Referring to Figure 7(a), in the ink
container in this embodiment, the passage 208 is
15 located approximately above the ink outlet 204; in
other words, the passage 208 is located so that the
direct distance between the passage 208 and ink outlet
204 becomes smaller than that in the first embodiment.
Reducing the direct distance between the
20 passage 208 and ink outlet 204 shortens the distance
the ink in the first negative pressure generating
member 202a, or the top portion of the negative
pressure generating member 202, must flow from the
passage 208 to the ink outlet 204, through the second
25 negative pressure generating member 202b, or the
bottom portion of the negative pressure generating

member 202, after flowing into the second negative



-42 nmonolithic menber with a single or plurality of cuts, or may be nmade up
of a plurality of discrete portions. Further, the configuration of each of
the plurality of discrete portions of the absorbent nenber may be 5 varied
according to a production nethod and/or a production apparatus. Figure
14(a) and 14(b) are sectional views of the-ink container structured as
shown in Figure 11, for show ng the changes in the pignment distribution 10
whi ch occurs while the ink container is left undisturbed for a | ong period
of tinme after it is filled with ink which contains pignment as col oring
agent. | n Fi gpresddte)gehbeat ivhg coamlaene202ls. | efhevaflosé urtieel i n t he
position in which the ink outlet 15 faces downward in ternms of the gravity
direction g. pregsurentessavhichheccuhs sbgbseen obhe spaseagpes?®8 caamdissuned
by an ink container while the ink container is shipped, is left in a store
for sale, or #8K|eptl@hudld ph Bherimkefontainee in(bhisrempodheentk 20
contai ner, which has_been | eft warehoused during its shipnment, and the ink

outl et of whith FEatigpebbanniiatiir the Ebhehi pBPodimerkft THUShi s

it | or i pd. of tipe, the pi t has, settled, Mok
Ponuni 1 ortn t HEDB: BiSHEORFST e b Rt HECS 1S cObRd vt FLBSTS, Thhbr Cvior ds,
the pi t oq, | b nb de_dj ff t f
that i the ofhd: FafBEep2ebT ERCaBOROL PO TERRELL LT SuiBE S Had g o 5o

easier to undgﬁéaaggt heschagg@esed N pignment distribution in the IN
cont ai ner, each absorbent nefer 1n Figure 14(a) is divided into arbitrary

regions, which are diffeg8ntnkmeGHPNE SPESSAEE 35bRBra i NG bl t Di S
enbodi ment was expressed in three different |evels (although, in reality,

pi gment concend2aihoth@r Adi€bt embo&Déh DOt . ndbaEiePesidssardy, in Figure
14(a), a referential code X stands for the bottomost region in terns of
the 10 giQvit gederastingnmgmber 202 imgtliswembodiwelit ghksd lvagnens
concentration, of each absorbent nenber; V,
top and bottom portions, or the first and second
negative pressure generating members 202a and 202b,
which is separated by the partitioning wall 207.
Therefore, the heights of the first and second
15 negative pressure generating member 202a and 202b are
half the overall height of the negative pressure
generating member 202. With the heights of the first
and second negative pressure generating members 202a
and 202b being half the height of the negative
20 pressure generating member 202, the pressure heads of
the first and second negative pressure generating
member 202a and 202b in terms of the direction in
which the pigment in the negative pressure generating
member 202 settles are half the head pressure of the
25 negative pressure generating member 202, and

therefore, the difference in the pigment concentration

between the top and bottom portions in each of the



the topnost region, or the region with the | owest pignment concentration;
and a referential code Wrepresents the region with the internedi ate

pi gnent 15 concentration. Al though, in Figure 14, the pignment distribution
is expressed in distinctive |evels for the purpose of schematically
expressing the image of the nonuniformpigoent distribution, the actual

pi gnment distribution is continuous across the entirety 20 of each absorbent
menber. Figure 14(b) schematically shows the state of the ink container

whi ch has been | eft undisturbed in the horizontal position for a |ong
period of tinpegédtsoel prébsareagenetdeimg gneamierxks s202ahwHrid R0 Hish 25 each
absor bent nenber has changed, roughly dividing the absorbent nmenber into a
plurality (3)swpéliegionfhuy, &yenndhéh dili¢ eimntdyawipi rrommttheonodnt rati on
as in -44 the case shown in Figure 14(a): a referential code X stands for
t he bottomoscontginari hefbrunusedt fieor gr along rR¥ER4d i®h Ymeoris he region

wi th the highest pigment concentration, of each absorbent nenber; V, 5 the
t opnost regi oHsedr fPReimageofiotmehiohe et LiRTRRGR WbRigMandti on; and a

referential code Wrepresenfs the region wth the inpterpediate pignment
concent & | onCORFEOEESE 608) PPLWESE CHRRERSELRLHRT (AR SR oAy ¢ he | nk
contai ner, for_show.ng the ink flo ich occ in.the ink container as an
i mge forninglﬁ?ggegggwggég?rf%dr%g% %Y?g¥ ?%égﬁbdﬁlﬁﬁl oq;the i nk

Formng appar Speerop ROPRTECa2 hYBR, auay B Gheddll 00 P otgh 8

plurality of {BgprahspeRens)menber regions V, W and X, which have resulted
while the ink container was | eft undisturbed and are different in pignment

concentration. In otherigardss(aykil @nsetbiongh Mew .oNVthe Xnmik- V -s W~
X, 20 and so on. As a result, the pignment concentration in the ink

gr adual | y0o congenhgasnke thetheethgedcenbedimeant ovf ofhd heresgitons, that is,
the initial pignent concentration of the ink; the change in pignent

di stribution whvehthaes.occurred in the ink 25 contai ner while the ink
contai ner was left undisturbed for a |long period of tinme is reversed by the
ink flow which occurs &bet RegphkveoRrashere| SeRRERt ing SRl ey

holding chamber 310 of the ink container in this
embodiment is partitioned by two partitioning walls

15 307: first and second partitioning walls 307a and
307b, into three negative pressure generating member
holding chambers: first, second, and third negative
pressure generating member holding chambers 310a,
310b, and 310c. The first and second chambers 310a

20 and 310b are connected through the first passage 308a,
and the second and third chambers 310b and 310c are
connected through the second passage 308b.

The negative pressure generating members

302a, 302b, and 302c held in the chambers 310a, 310b,

25 and 310c, respectively, may be independent, or may be
virtually independent parts of a single-piece negative

pressure generating member 302, continuous through the



-45 the pignment concentration to the initial concentration. Therefore, the
probl em caused by an ink container in accordance with the prior art that
the image density effected by a given ink container at 5 the begi nning of
image formation is different fromthat effected by the sanme ink container
at the end of the image fornation does ngk_occur. Figure 15(b) is a
schematic sectional view of the ink contaliner, for show ng the ink flow
which 10 occurs in the ink container as an inage formng process is carried
out after the mounting of the ink container showm in Figure 14(b) into the
i nkj et head meymkedand bBeohtBgaskayesNoeppPahdt 8esbl N {Hi h&éaggsei Nk fl ow
J is created through a plurality of the 15 absorbent nenber regions V, W
and X, which lbdveheeldakted, wohkentfetink ppassannergensraeihg uneisétr bed and
are different in pigment concentration. In other words, ink flows through V
-t W--Y X -, 302- ds\Wprovifledawiitbotwn. cétsp thet hosatise, of hehpelgnment 20
concentration in the flowng ink gradually converges to the average pi gnent
concent r at i oncerregeopdgitenshoshaef thet fiershi andl secogn@nt concentrati on of
the ink; the change in pignment distribution which has occurred in the ink
cont ai ner> whi PETER&iIPRENGONPAL e 0dAsaP@f 8028 undi sturbed for a |ong period
of tinme is reversed by_the ink flow which occurs as the ink container is
used, restoring the pi dRehPecGAEenPf athenitl ¢ARtaings injthi$ density.

Ther ef or e, themgrgglen cagged b gn ink_container in fccorda ce wth the
prior art thaf™R Fﬁgsé eﬁs??%a tYBCPEESEY S FPURR TR BRTRTher at the
begi nni ng of i 0 i h$adi Lf r e by the sane
i nk containerhg?a?ﬁé %ﬁghgggtﬁzoi%%ggi gé%%tfgkgdgggéﬁo%éggéﬁg? Regar di ng

the interval sphakuge LBRe2dk2R§Nheh¥Or PhOLKiAY PRELDORS: 2aFPRG: the bl ocking
portions 507a - 507d in the above described enbodinents, it may be 10

expect ed1o hat skken@f, f aatstal rihAepaLseat prayeaté Ofef@PabEngNhaRcEE DY
structuring the ink container so that the closer the interval to the ink

outlet, the naoilaimay thambsrer 340a, TRi8b| sah@&calge, the ther Diestt he
interval, the |lower the degree of nonuniformty in
and second partitioning walls 307a and 307b extending
in the direction perpendicular to the gravity
direction g. Therefore, the pressure heads of the
15 ink, in terms of the direction in which the pigment
settles, in the first, second, and third negative
pressure generating members 302a, 302b, and 302c, held
in these negative pressure generating member holding
chambers, are approximately one third the pressure
20 head in the negative pressure generating member 302
placed in a negative pressure generating member
holding chamber which does not have the first and
second partitioning walls 307a and 307b. Thus, the
difference in the pigment concentration between the
25 top and bottom portions in each of the negative

pressure generating members 302a, 302b, and 302c is

smaller. Therefore, even when the ink drawn from the



15 pignent distribution in the absorbent nmenber in the interval. The proper
ranges for the nunber of bl ocking nmenbers, interval dinension, and the
| i ke, are dependent upon ink container size. In other words, it is
i npossible to nunerically define these 20 enbodi nents. However, the
structural arrangenment in the above descggbed enbodi nents in which the
bl ocki ng nmenbers are arranged so that the closer a given region of an
absorbent nmenber to the ink outlet, the narrower the interval between the
bl ocki ng nmenbers in this 25 region, is one of the exanples of the desired
structural ardiaRgepenbineFulefier unusedlhfoprecechdgpeniead i s nt e Where - 47
there are a plurality of passages 508, they are positioned so that they do
not align in usedgfavi ipader Eormnahiofhethéodeffasente imkpigmerie i nk
container is consuned, the ink flowis created fromthe passage 5 508a, for
exanpl e, throGgRcenérabienbbatwaenbthesbesinnhagtand engaakalgee 508b | ocat ed
at the opposite side; in other words, the ink is forced to flow repeatedly
from one si deiBRILNEOFARLABRL AP nBVeRoSRALLBE hERAD f HRQFPGLR HiRRigh virtual Iy
the entirg region of each 10_absorhent nmber. in the ink container. As a
result, the p'QﬁﬁﬁtaBﬁnE@ﬁPPgt?ﬂhoafm?ﬂggfI%ﬁ%hﬁgih? BRIV 1R average of
t he pi gnent concent.r a ions o&.%hei&egions it goes through, gradually

t c

{,
conver gi ng torfﬁgrlnlﬁpaquFgﬁeX C&ntration. 15 (Enbodi nent 6) Figure

Lo et L oecustaal bt fhot ! phegerLEipShe R gt

enbodi nent. This enbodi nent 1s erent fromt

the blocking pokt eRASa8léri Bst PLEafThRE,MBR1 1 ar ea2Phdhdt €din W £as the
bl ocking portions 507 in the fifth enbodi nent shown in Figure 11 are

horizontal . Thavewiaen, ¢hel ba®@ltisnPhgVivdels Wiéhe bhoski ¥@ POFidONs 607a
- 607d, which are nolded as integral parts of the nonolithic external shel
501. Thelpassapesnég@d&ive pressure generating member into three
portions, the number of the partitioning walls does
not need to be limited to two; it can be increased
without creating problems. As for how many
partitioning walls should be employed, all that is
15 necessary is to determine the number in consideration
of the ink container height, initial pigment
concentration of the ink, required level of image
quality, required volumetric efficiency of the ink
(ratio of ink volume to internal volume of ink
20 container), and the like factors.
(Embodiment 4)
Figure 9 is a sectional view of the ink
container in the fourth embodiment of the present
invention.
25 Like the ink container in the third

embodiment, the ink container in this embodiment has

two partition walls, which are partitioning walls 407a



25 608b, and 608c are provided by not extending the bl ocking portions 607a
- 607c to the opposite wall. Figure 17 shows the absorbent nenber 602 in
this -48 enbodi ment. The cuts 609a - 609c have been nade in advance so

t hat the bl ocking portions 607a - 607c perfectly fit into the cuts 609a -
609c as the absorbent nenber 602 is insentted into the external 5 shell 601.
Figure 18(a) shows another exanple of the nodification of this enbodi nent,
in which the absorbent nenber 602 is made up of a plurality of snaller
absorbent nenbers. In the case of the this 10 exanple, four snaller

absor bent nenamds 460da - HobRdear, eianpheyedsenofothenahk onohdaphneduce the
sane functions as the absorbent nenber 602 in Figure 17. The thickness and
configurati on igf tédsh esbodiaealysotbenfinebbpresagca408a80@dnnectimger m ned
according 15 to the height of the interval between the correspondi ng cuts
609, and the ddepfdgstogndasiesonti nrgatibyer beassHERbEenenathvgi nt er val

bet ween the corresponding bl ocking portions 607, in Figure 17. Figure 18(b)
shows another"E%&WHI@Q&ﬂlﬂﬁecﬁemﬁﬁﬂﬁfﬁéﬁﬁlGﬁdoﬁlpﬁvsaéab589n5ﬁ99n3n whi ch

t he absor pent nenber is al so nmade Iur f smal | er
absor bent SmomBRREAGRADBE, SAAPEStend: Fher SREORRoRTEhEDLFEcBARAL: BRanp! e

shown in Flgure 18 n_that .all of . the, smaller absprben mbers in this
25 exanpl e ar €5 %ﬁk 9bnﬁra% agrggggngu a?8309|83aﬂ§§o |%lp§|§ gxanple

the th'Ck”eSS4%Qg:C%H% B %E&%Hﬁ ﬁga% a%fykﬁﬁe@REQEbQBF g??ﬁgrér re

det er m ned accor Inter ween

correspondi ng ﬁ&g%c@:@z% o@ﬁ% tahﬁl‘éﬁgpb%s?ﬁbﬁalﬁﬁ&'a? eb the gbsgibgnt rerber

in the interval between the correspondi ng bl ocking portions 607, in Figure

17. 5 Figure H@E@ctivm SChaest 4o g@@tbamablubeM/of the ink container, for
showi ng the pignent distribution in the absorbent nenber 602 in the

external 1ghel |l 601. | nuhen dhawfigstt hadpsgoent passagesatdba aadroughly
expressed in three levels: 10 sparse, nedium and dense |evels. Regarding
this pignent dé®é&kerimr dtheordjesengntwoopeirtitingingewabdse407a and

407b, respectively, are positioned so that they do not
align in the vertical direction, the sum of the
heights of the only adjacent two negative pressure

15 generating members, in terms of the vertical
direction, has to be taken into consideration, as far
as the pigment settlement in the passage portion is
concerned.

More specifically, the pressure within the

20 first negative pressure generating member 402a does
not apply to the second passage region 440b of the
third negative pressure generating member 402c,
because the first and second passages 408a and 408b
are position so that they do not align in the vertical

25 direction. Therefore, as far as the pigment
settlement in the second passage region 440b is

concerned, only the pressure head obtained by adding



descri bed conpression ratios nmakes it possible to allow the ink to snoothly
flowin response to ink consunption, positively affecting the pignent 15
concentration averaging effect. Figure 19(a) is a schematic sectional view
of the ink container shown in Figure 16 | eft unused for a |ong period of
time after being filled with such ink thag-uses pignent as col oring agent,
for show ng the 20 pignent concentration gradient of the pignment-based ink
after the ink container was |eft undisturbed for a |ong period of tine.
Here, the neaning of schematic is the sanme as that used in the description
of Figure 14.thaeheightudé thewbecdnd heegaki conprensure gdaitating

undi sturbed in Figure 19(a), is the sane as that in Figure 18(a), in which
the ink outl| emembers4@abntar the wresswre heead t o £ utke | thisd gregdtsi venk
container |eft -50 undi sturbed in Figure 19(b) is the sane as that in

Fi gure 18(b),Prasgarengenerahingunenter od@4c sharvkg sbe raken timta nk
container is left undisturbed in the above described attitude, each

absor bent nenBeRSEABrITYRR- | nTe BP9 fiEFt tRaBFageFRRORi 44 et in pi gnent
concentration hmhich ia this, enbodinment is expressed in . thre evel s,
represented byPFePEFEAY; BPIRBHES RACRFULRISIEF 5H9 MRS eﬁ#&ﬂi nent ,

piLgTent concephigting LENEL RISy P! LS ¥rLEYEl2 ASadiogti ifed 10 Wik

reference to re speci ., a referen code X stands for

t he region mj%g%%ﬂﬁeﬁggbﬁétfP}gﬂEﬂ@Q&{HW@N%fégééiF égné{g%%ﬁgtonnnst regi on

of each absor er section, 1h terns o gravity ection g; V,
the region w hbnb8e hopgshppPi®sgnment concentration, or the topnost region
of each absorbent nenber section; and a referential code Wstands for the
region with the internedrgherpi ghenticoncand reécomd gagegeU@ais a
drawi ng for showing the ink 20 fl ow which occurs in the ink container,
shown i n1Fi guard1908b, mapubéetada imethekfitsthesd noeodredtl in a printer as
an image is printed. In the drawing, the ink flow J is created through a
plurality of paActabionbaatwadhbetOYagants4W7bregrectiveixh dmve 25
resulted while the ink_container was |eft undisturbed and are different in
pi gment concefPPUR| 4R Figugenht? HorERkat|HreY | RehrRghicrlly -~ X -> V

--> W~ X
align, and also so that they are positioned close to

the ink outlet 404 in terms of the horizontal
15 direction.

This placement reduces the distances between
the first and second passages 408a and 408b, and
between the second passage 408b and ink outlet 404,
reducing therefore pressure loss. Thus, an ink

20 container structured as described above is useful when
a large flow rate is required.
(Embodiment 5)

Next, the fifth embodiment of the present

invention will be described with reference to a
25 drawing.
Figure 11 is a sectional view of the ink

container in the fifth embodiment of the present



-51 and so on. Also in this case, the pignent concentration in the flow ng
i nk gradual |y converges to the average pignent concentration of the
regions, that is, the initial pignent concentration of the ink; 5 the
change in pignent distribution which has occurred in the ink container
while the ink container was |eft undistugded for a long period of tinme is
reversed by the ink flow J which occurs as the ink container is used,
restoring the pignment concentration to the 10 initial pignent

concentration. Therefore, the problem caused by an ink container in
accordance w tihveheipni.or art that the inmage density effected by a given

i nk container at the beginning of image formation is different fromthe

i mage density effect edAbyekhersahesiéli nk0Otonhs gpnevided twetlend of the i mage
formati on, does not occur. Figure 20(b) is a drawing for show ng the ink

f1 ow whi ch ocbdpeckingt pertakngohfaaner 50Ehovwni eh Rxgireolidgd)as nounted in
the inkjet head nounted in a 20 printer, as printing is carried out. In the
drawi ng, the ARECOEad EaF§ScP§aFg§ carouddla plie P1egkig thRr e bent
nenber region% V, W and X, whi.ch have resulted while the ink container was
left undiSturB8d 378 BPE arteBfedtaih Promedy tRntRMtIRRISHE® In other 25
wor ds, ink flggﬁlthr?uggig -i~rrVV->SX‘6a oar ¥XE~ X, and s an. Also in
this case, the p|6ﬂEn donlenttat PBR°1 n°t he ?fomnndp?%&é%ﬁ%. ‘ally converges
-52 to the avgra Py can atj t r egy t.1s, the
initial pi grre?t’ %glr(llcgnlt(?gthfaon ggg{j?ﬂa {’ﬁ%f’ég (ngﬁei hgm%fa%rer}owt%ée i nk

contai ner shoyq gheFihgur end0b@dex i g mg&ﬁf‘ﬂéné N5 @ %'Pnt’éhé'éiféf}kﬁ{ on whi ch
has 5 occurred in the ink container ile the 1nk container was |eft

undi sturbed fahed1l 600 pahi B 8htikfBctsrityeinssrbyathe prdwidayy J which
occurs as the ink container is used, restoring the pignent concentration to
the initial pitgeeabsoebeant mainben. witilrefdse509de- 1909d ot esdwansed by an

i nk container in accordance with the prior art that the image density
effected by algi ienalsk possabhertatdivedéeghendingotien tragember @2 on i s
different fromthe image density effected by the sane ink container at the

end of the i mi§do five discrete absorbent members 502a - 502b, and
reassemble them into the external shell 501 so that
they will be placed one for one in the spaces among
15 the blocking portions 507a - 507d of the external
shell 501.

Each of the thicknesses S1 - S5 of the
absorbent members 502a - 502d, respectively, is
determined according to the compression ratio of each

20 of the absorbent members 502a - 5024, that is, the
ratio of the height of each of the intervals of the
blocking portions 507a - 507d, into which the
absorbent members 502a - 502d are inserted one for
one.

25 The intervals may be equal. However, it is
preferable to design the ink container so that the

interval height is gradually reduced toward ink



15 formation, does not occur. (Enbodinment 7) Figure 21 is a schematic
sectional view of the ink container in the seventh enbodi nent of the
present invention. 20 The external shell of this ink container is simlar
to the ink container in accordance with the prior art. However, this ink
container is different fromthose in thedd+fth and sixth enbodi nents in
that the bl ocking nmenbers 710 inperneable to ink are not 25 the integral
parts of the external shell , and that they have been inserted in advance
into the absorbent nenber 702 before ink container assenbly. Further, -53
t he absor bentowehtter 7W@Pthsspehva diesignh thrrciogepansdgaeyalPpta) and R
(708a - 708d), and the 8ortions ot her_than the four ink passages are

bl ocked by t hEn®| bk PRt hekbeble 79Nt ke | g PLOMERt LONGAIHFATIRRN vi ew of

t he absorbent nepgber 702 in this enbodi nent. This absorbent nenber 702 has
four cuts 709%F299BHA0 i ERE a1 2teT¥Ibu Wi RSESREC DI mPSherfers 710a -
710d, respect'velg. Wth %ge a@sorbent menber 702 being in 10 an external
shel | 702, whfEH' ¥% 1HApePRe3pFe 2% #nk° YF?TF??&F%&%&iﬁp%tructure as the
one in shown in Fi 1 h cki - 710 isplay the
same eff e@ét S %gc?ﬁ%és%ges h%\f/vnéi %t%%ué( 163%15@ ?‘g’&?%gé%a%]hooﬂégrgan&eexr%npl e of the

15 nodificati IS j i i ggg% : 810a -
810d siml ar ‘?%S%Ei‘?%uff‘g‘?gg!&ﬁgé%ﬁ%’g;%gﬂ-’g“?%d S d]o%ﬁr{?n |t3ure 21

are integral HRIYyScoHh SatPEPLELOES PSS Hbaedbescd, by euxsRpecifically,
t he absorbent nmenber in Figure 23 20 is created using the follow ng nethod:

First, to thethepstifrbngtenfett feees10ing oo thecinwffrmierial for the
absor bent nenber 802, two |ong sheets of material for the blocking portion
710 are ther neéhgrakeédedy onke f tmk odel i vawer £ nom t Hiee eink rattilest dfs t he 25
surfaces. Then, the conbination is folded in a zigzag manner, creating the
absor bent0 nenbtkeBp2tohbehphaterally| dtkt npbwerd | Unsowileut eddd, and
passage interval. Further, the synergism among these
beneficial effects makes it possible to further reduce
the difference in pigment concentration between the
beginning and end of image formation.
15 Figure 13(b) shows an example of a
modification of this embodiment, in which the
absorbent member 502 is also made up of a plurality of
discrete portions (absorbent members). However, the
absorbent member 502 in Figure 13(b) is different from
20 the absorbent member in Figure 13(a) in that all
absorbent members, except for the absorbent member
502e, which is the closest one to the ink outlet, are
provided with projections Tl - T4, one for one, which
are equivalent to the passages O, P, Q, and R portions
25 (508a - 503d) shown in Figure 11. After the completion

of the assembly of the ink container, that is, with

the absorbent members 502a - 502e placed in the



-54 portions 808a - 803d. Then, the thus created absorbent nenber 802 is
pl aced in an external shell simlar to the one shown in Figure 11,

conpl eting an ink container having the bl ocking portions and passage 5
portions. It should be noted here that the Y portion in Figure 23 is the
ink outlet, being therefore void of a blgfking portion. The absorbent
menber material having a structure suitable for form ng an absorbent nenber
by 10 thermally wel ding the sheet of blocking portion material to the top
and bottom surfaces of the absorbent menber material is a material forned
of PP fibers, egtBeRad sheel, 0Othéheapii e4il td ke ai !l Qdtt NoF R | On can be
easily welded to a material formed of 15 PP fibers, by structuring the

bl ocki ng port passegesr Dal Pshget ahd RWotey@is: (508 radeod) R fi bers, the
melting point of which is the same as that of the PP fibers for the

absor bent nenpeeatemdthhe thher inatke opoPPidn hetiser tteanrettie ng poi nt of
which is higher 20 than that of the PP fibers for the absorbent nenber.
Further, adjupessggeheanti thaeefont, aimprevedfinhealediwdiwml for a bl ocking
portion to prevent the sheet from becom ng excessively rigid nmakes it
possi bl e Yo fBPYIPEBARFLEr EABNPROREBEWESYed conbination in a zigzag 25
manner as shown in Figure 23. Further, referring to Figure 25, when the

absorbent menber 902 i E1PBFRed36F) PRRPYHFROTELY i ¥AMPLE O] G having the
ffect t f | ocki heet sh in Fi 24 be f d
reross the sulpaietERtPrn apstibentnieRiies oot whig ¥t a ot oper amount
f heat to th i . i i t | t of
heat el ts t neoBRBBRE neBbBEShIcLR BPRY 8o M e (I TUERR TR, 2

fill the capi4haeyekar %Srg%ﬁ%?“ﬁ 8305, 1 fhd gﬁaﬁﬂnﬁfi%ﬁéizgrﬁooﬁ the

absor bent nenber 902. The surface [ayer creat surface

portion of thepabsgukentsgeybes §02résene! At ot e rAidkpdte ey, it 1S
reconmended that the top and bottom surface |ayers are provided with cuts
910a - 910d, whi Fligare pBaag¢diAastREdOWL 1 nabs@iten® enith@ts | Saxadgdter nat el y
pl aced in the top and bottom 15 surface |ayers, so that the above descri bed
zi gzag f ol di ngolbetbresbposbebtemeByenobO2«i ewldicly ihethritsleestt he way to
the opposite surface |ayer, ink passage portions are structured. Further,
in order to aPhewtPnkheoiplisguthetporteotenerethi ih YeIms f ddithected to

horizontal direction of the ink container, the wider
15 ends being Ul - U4, one for one, which are equivalent
to the passages O, P, Q, and R portions (508a - 5034)
shown in Figure 11. After the completion of the
assembly of the ink container, that is, with the
absorbent members 502a - 502e placed in the external
20 shell, the capillary force in each of the passages O,
P, Q, and R portions (508a - 503d) is greater than that
in the portion other than the passage, and therefore,
improved ink delivery performance can be expected.
As described above, in the fifth embodiment,
25 the external shell of the ink container is provided
with the plurality of ink blocking portions absolutely

impermeable to ink. The absorbent member may be a



20 the ink outlet, no heat should be applied to the portion Y. As descri bed
above, according to one of the characteristic aspects of the present

i nvention, the height of each negative pressure generating nmenber is 25
reduced by dividing the negative pressure generating nmenber hol ding
chamber, with the use of a single or pluality of ink blocking portions

ext endi ng -56 perpendicular to the ink delivery direction, or gravity
direction. Therefore, the pignent in an ink container in accordance with
the present invention settles in a controlled pattern. Thus, there is 5
little differgoeslisnit di@ibe oncents adi i desmgentde iyl deldtered from
an ink container in accordance with the present invention at the beginning
of an image feornay BPeatiade afp a6 4 hel vkl Ty | verekdheteflparaiaing.he end of
the i mage form ng operation, even when the 10 ink container is used for a
recordi ng opeFfattloer cathe ecbrofitgilayataion nkf edaclecaf dilg @wlpparlaitys off ter t he
ink container is left undisturbed for a long period of time. Therefore,

hi gh qual ity dbhecresteapobeions wiicthe Achsoxhent et ey dspect of the
present 15 invention, an ink container for supplying an inkjet head with

pi gnent - basedvahked onproBding 9 Myl Rreduetigminethesd and/dwlali ng menbers,
and a single or glurality of plates inperneable to ink, that is, ink

bl ocki ng pl at RECIYHE} R ARRRFAY MK bl ocking plate is 20 positioned in the

onote rel ative to the E1STEy 143 Eorb i th T ettt T 0 e B0 or
nore of the t i i | N4t t or.j.zont.al cross
section. The?l[éﬁ%lr%,gk e%fgaﬁééf%?%u#ﬁ %‘Jb%ﬂlnerlj}-?oﬂg{%%e cnlolrfbi nati on of
an inkjet he i o) i t : 9 s Bl &fdn undi st ur bed
in a shi prren?fi%gc a%‘g?n%vinﬁétﬁégégn{é P%S?Q%?}g{;ﬁﬁ/@d@rsectl odnt%o the ink

cont ai nerg bei jg; @Rrebd@ls twnite BE@vidy dbiesiion, id heepi gment
concentration of the ink delivered through the ink outlet of the ink

cont ai ner conyediesuilved hopredbdsg npereiod bt i Edimei Pt conicent rati on as
the ink in the ink container begins to be consuned, that is, as a printer

i n which the fihkledwitneinkashbelecomwtades digmerst tas proldriarg | mage. Thus,
there is little difference in pignent concentration between the ink
delivered at agento bEyi hhgwee ol4tak, prheiting eprbainen mdeaffe ink

undisturbed in the position in which the ink outlet

15 faces downward in terms of the gravity direction g.
It is conceivable that this position is the position
assumed by an ink container while the ink container is
shipped, is left in a store for sale, or is left
unused in a printer. Figure 14(a) shows the ink

20 container, which has been left warehoused during its
shipment, and the ink outlet of which is capped.
While the ink container was left in this position for
a long period of time, the pigment has settled, making
nonuniform the pigment distribution the ink container;

25 in other words, the pigment concentration in one
absorbent member was made different from that in the

other absorbent members. For the purpose of making it



delivered at the end of the printing operation. Further, even when the ink
container is left unused after the nounting of the container into the
printer, the ink outlet is not filled with ink high in pignent 15
concentration. Therefore, the ink outlet is not plugged up by solidified
ink, making it possible to package the ipk container for shiprment, with an
inkjet attached to the ink container. According to another aspect of the
present 20 invention, the ink blocking plate can be forned as a part of a
nmonolithic ink container external shell. In this case, the conponent count
of an ink conéasner tO aRaorsieanc® thd Nchditgdy asePidneeanti on remains the
sane as that of an ink container in accordance with the 25 prior art,

addi ng virtuadigtnbbhthontn i tike CINt o i st .eaddlls @bgorddent case, the ink
hol di ng menber nust be provided with cuts, the positions of which match
-58 those of mémbéenkin| Btgurg bt Ga psisfdinaled kindontaaibidirasyt er nal shel |
maki ng it necessary for the ink hol ding nmenber to be inserted sideways into
the external 588iPngf whichnkre ohiBferenthnich Ricmand! iqapaeentratiion,

contai ner. According to another aspect of the present invention, the plates
i mper meabl e tBRiGER gr’éytlb’esf‘F’B?%P’P?P%d’O%’?m%‘H’?ﬂ%?%%é%tR‘E’Ze%ne for one, of
t he ink hol di 89 genbe ,.to btgif t he sang effects as those 10 descri bed
above. In thi STEEEECREhEEYRKS cht MR c P S IRAENST S he sane manner
as an ink confai ' o) ce wiih nrior.art.,, The plate inperneable
to ink may begg%gﬁé5£§¥?§gpé?$&% nJ? est néés}ﬁtele qsoq‘ﬁﬂl)e'r rrerm{;a wel ded to the ink

15 hol di ng megBer; e} Bai S £ASELghiE 14Pn PI AERS difts JERUIACHUT i NG the
Wihe t

i nk container Tn accordance wt precedi ng aspect o e present

invention, thatah§s FH8 PhOCESEtoMhoPF OV W irhed s Y dieg menber with
the cuts, and the process for placing the nmenbers 20 inperneable to ink in

the cutsig onegteviepeditéstben fgnishechd hreyigh aviiale HigRs:, 1 n which
the pair of resin sheets inperneable to ink is thermally welded to the ink
hol di ng nmenbepigkent heoncefrersaihen of d £ ot acta sbdvorseerch trembedt ;2% ,by t he

provi sion of the above described plates inperneable to ink can be obtai ned
by filling th&henkopmpatngedbore genehait¥egiqmpsi ih the lowesdt ermined  -59

prigment concentration; and a referential code W
represents the region with the intermediate pigment

15 concentration. Although, in Figure 14, the pigment
distribution is expressed in distinctive levels for
the purpose of schematically expressing the image of
the nonuniform pigment distribution, the actual
pigment distribution is continuous across the entirety

20 of each absorbent member.

Figure 14(b) schematically shows the state of
the ink container which has been left undisturbed in
the horizontal position for a long period of time.
Also in this case, the pigment distribution within

25 each absorbent member has changed, roughly dividing
the absorbent member into a plurality (3) of regions,

V, W, and X different in pigment concentration, as in



surface portions of the ink holding nenber by thermally processing the
surfaces. Regarding the above described structural arrangenents, enploying
a plurality of discrete ink 5 holding nmenbers increases conponent count,
but sinplifies each of the assenbly processes, and al so, nmakes it possible
to deal with an ink container conplicategyin configuration. According to
anot her aspect of the present 10 invention, two or nore plates inperneable
to ink are placed in the external shell of an ink container, in such a
manner than the adjacent two plates do not align in terns of the gravity
direction. Thenefecdse s$hewpi piEigwencentd pi idnrefeddittidlk ded & ner, which
L5 has becone nonuniformwhile the ink container was |eft al one, nore
efficiently cebtamdgefort othd et touwtes i regli omi in atenms faff Mm@ gnent
concentration. Further, there is a possibility that placing the plates

i rper meabl e t@rankty dihectidn hwl dnocl® regdr ,with siteh ighwester that the
adj acent two plates do not align in the gravity direction, and that the

pl at es beconePpament efoneertedt nmherof ac¢h mikgothentadienbans dhpl oy a
plurality of ink holding nenbers, and to sinplify the assenbly processes.
25 Accor di ng 122 aHoRPRF T crRe Rl erektthe SN Hikhethn dMASY nvention, an
ink container_|s separable froman inkjet head by a user, and al so
exchangeabl e plg%%ngyc%n%%ré‘f]?atl%%“brae%%rﬁ Fﬁ%ﬁ'%lw]l A% cable to all
ink containerg f h i i nk_whi ch. i . colarin ent, and

i nk cont ai neréeﬂﬁ‘.g% r?%ge&g%pﬁ?%ﬁ% vélﬁgt?nh%nl |tn{%né%a&hagt§d %59 ngcger and al so
exchangeabl e an?eﬂéfﬁtigb? present invention also displays satisfactory
results when applied to a cartridge integrally conprising an ink contai ner

and an ink jet head. 1P YHideise) | 1WetsOiedeL OORLIRNET REGidH

reference to the structures disclosed herein, it is not confined to the
details set fenéhin@ncohtasna@pplfeatsidwinsg i thentiad fiow adercrsuch

nodi fications or changes as nmay conme within the purposes of the 15
i nprovenent s otchhe 50 opike ofnk heorddimyt nes cdrai idage forming
process is carried out after the mounting of the ink
container shown in Figure 1l4(a) into the inkjet head
mounted in the image forming apparatus. In this case,
15 ink flow J is created through a plurality of the
absorbent member regions V, W, and X, which have
resulted while the ink container was left undisturbed
and are different in pigment concentration. In other
words, ink flows through V- W —+X —3V — W -» X,
20 and so on. As a result, the pigment concentration in
the ink gradually converges to the average
concentration of the regions, that is, the initial
pigment concentration of the ink; the change in
pigment distribution which has occurred in the ink
25 container while the ink container was left undisturbed

for a long period of time is reversed by the ink flow

which occurs as the ink container is used, restoring



20 25 -61 WHAT IS CLAIMED IS: 1. An ink container conprising: a negative
pressure generating nenber acconmodati ng portion for accommodating a
negative 5 pressure generating nenber for retaining therein pignment ink to
be supplied to an ink jet head; an ink supply port for supplying the ink to
said ink jet head; an air vent for fluidggommunication between 10 said
negati ve pressure generating nenber accommodating portion and an anbi ent
air; and an ink non-transmitting portion for partly bl ocking flow of the
ink in the negative pressure generating nenber toward said ink supply port,
wherein 15 fl| dihg¢ edgmenitcebnoerntsathabl ed theephiftbalt he non

concentration. Therefore, the problem caused by an
ink container in accordance with the prior art that
the image density effected by a given ink container at

5 the beginning of image formation is different from
that effected by the same ink container at the end of
the image formation does not occur.

Figure 15(b) is a schematic sectional view of

the ink container, for showing the ink flow which

10 occurs in the ink container as an image forming
process is carried out after the mounting of the ink
container shown in Figure 14(b) into the inkjet head
mounted in the image forming apparatus. In this case,
ink flow J is created through a plurality of the

15 absorbent member regions V, W, and X, which have
resulted while the ink container was left undisturbed
and are different in pigment concentration. In other
words, ink flows through V —- W — X —» V — W — X,
and so on. Also in this case, the pigment

20 concentration in the flowing ink gradually converges
to the average pigment concentration of the regions,
that is, the initial pigment concentration of the ink;
the change in pigment distribution which has occurred
in the ink container while the ink container was left

25 undisturbed for a long period of time is reversed by
the ink flow which occurs as the ink container is

used, restoring the pigment concentration to the



transmtting portion, and a sectional area, across a general direction of
the flow of the ink toward said ink supply port in said negative pressure
generating menber accommobdating portion, of non-comrunicating 20 portion is
not | ess than 50~. 2. An ink container according to Claim1, wherein there
are provided a plurality of such non trapsmtting portions. 25 3. An ink
contai ner according to Claim?2, wherein said non-transmtting portions are
of f - set -62 such that conmmuni cating portions are not aligned in a line
along the direction. 4. An ink container according to Claim1l, 5 wherein
said non-transitiaNWEit0N COstd fidiesS thed Priofent caSIadd b3f agai d i nk

container. 5. An ink container according to Claim1l, wherein said
non-transm t timk qetaiorer sin redderdarce W t0f thes padiors airdwittfaed i n sai d
negative pressure generating nenber. 6. An ink container according to Claim
1, wherein sathe nowede adensity ref feottacdoby 8 qoiiven timkedontainer at
the beginning of image formation is different from
5 that effected by the same ink container at the end of
the image formation does not occur.
Regarding the intervals between the adjacent
two blocking portions among the blocking portions 507a
- 5074 in the above described embodiments, it may be
10 expected that the effects of the present invention can
be enhanced by structuring the ink container so that
the closer the interval to the ink outlet, the
narrower the interval. This is because the narrower
the interval, the lower the degree of nonuniformity in
15 pigment distribution in the absorbent member in the
interval. The proper ranges for the number of
blocking members, interval dimension, and the like,
are dependent upon ink container size. In other
words, it is impossible to numerically define these
20 embodiments. However, the structural arrangement in
the above described embodiments in which the blocking
members are arranged so that the closer a given region
of an absorbent member to the ink outlet, the narrower
the interval between the blocking members in this
25 region, is one of the examples of the desired

structural arrangements.

Further, in the preceding embodiments, where



15 by a resin material filmwelded on a surface of said negative pressure
generating nenber. 7. An ink container according to Claiml, wherein said
non-transmtting portion is in the form20 of a filmprovided on a surface
of said generating nenber by a thermal treatnent. 8. An ink container
according to Claim1, wherein said negatjye pressure generating menber 25
I ncl udes a plurality of blocks which are separated by said

non- conmuni cati ng portion. -63 9. An ink container according to C aim 8,
wherein said negative pressure generating nmenber bl ocks exhibit capillary

forces which anerBi gher at puakdls@i,doeopayBhgaL| $@8 POthéPnare 10. An ink
contai ner conprising: a negative pressure generating nenber accommodati ng

portion for aposinidakcdngoathaegathue poeRsUrglggneintthg geibety f or
retaining therein
direction. Therefore, as the ink in the ink container
is consumed, the ink flow is created from the passage
S 508a, for example, through the absorbent member 502b,
and to the passage 508b located at the opposite side;
in other words, the ink is forced to flow repeatedly
from one side of the ink container to the other,
flowing through virtually the entire region of each
10 absorbent member in the ink container. As a result,
the pigment concentration of the flowing ink becomes
the average of the pigment concentrations of the
regions it goes through, gradually converging to the
initial pigment concentration.
15 (Embodiment 6)

Figure 16 is a schematic sectional view of
the ink container in the sixth embodiment. This
embodiment is different from the fifth embodiment in
that the blocking portions 607 in this embodiment are

20 tilted, whereas the blocking portions 507 in the fifth
embodiment shown in Figure 11 are horizontal. The
external shell 601 is provided with blocking portions
607a - 607d, which are molded as integral parts of the
monolithic external shell 501. The passages 608a,

25 608b, and 608c are provided by not extending the
blocking portions 607a - 607c to the opposite wall.

Figure 17 shows the absorbent member 602 in this



10 pignment ink to be supplied to an ink jet head; an ink supply port for
supplying the ink to said ink jet head, said ink supply port being disposed
at a lower position with respect to a direction of gravity force in use of
said ink container; 15 an air vent for fluid comunication between said
negative pressure generating nmenber accygmdating portion and an anbi ent
air; and an ink blocking surface extending in a direction across the
direction of the gravity force, 20 said blocking surface is provided with a
bl ocki ng portion for blocking the flow of the ink and a fluid conmmuni cating

portion perm éibogihéetf | ommofcite d0da WEIR mavs asddPimlaeariga, across
the direction of the gravity force in said negative pressure generating 25
menber accomadeancg porthan,tlod Hil eaking poorties | 60 Tot- |688& t han 50~.
-64 11. An ink container according to Claim 10, wherein there are provided
a plurality ofesfedtby ofkt ninsarfle et Bai-d eifiumas ddté ng portions
thereof are not aligned in a line along the direction. 5
absorbent member 602 is inserted into the external
5 shell 601.
Figure 18(a) shows another example of the
modification of this embodiment, in which the
absorbent member 602 is made up of a plurality of
smaller absorbent members. In the case of the this
10 example, four smaller absorbent members 602a - 602d
are employed in combination to produce the same
functions as the absorbent member 602 in Figure 17.
The thickness and configuration of each of the
absorbent members 602a - 602d are determined according
15 to the height of the interval between the
corresponding cuts 609, and the compression ratio of
the absorbent member in the interval between the
corresponding blocking portions 607, in Figure 17.
Figure 18(b) shows another example of the
20 modification of this embodiment, in which the
absorbent member 602 is also made up of a plurality of
smaller absorbent members. This example is different
from the preceding example shown in Figure 18(a) in
that all of the smaller absorbent members in this
25 example are in the form of a rectangular solid. Also

in this example, the thickness and configuration of

each of the absorbent members are determined according



12. An ink container according to Caim 10, wherein said bl ocking surface
Is provided by a part of a casing of said ink container. 10 13. An ink
cont ai ner according to Claim 10, wherein said bl ocking surface is provided
on a sheet sandw ched in said negative pressure generating nenber. 15 14.
An i nk container according to C aim 10, -wherein said bl ocking surface is
constituted by a resin material filmwelded on a surface of said negative
pressure generating nenber. 20 15. An ink container according to C aim 10,
wherein said blocking surface is in the formof a filmprovided on a
surface of saited gheechetighy wéntbée bptervhérbatweesathent. 25 16. An ink
contai ner according to Claim10, wherein said negative pressure generating
menber i ncl udeorzesigngdingy cotshb88ksani thearempepasiondrayio oH5 said
bl ocki ng surface portion. 17. An ink container according to C aim 16)
the absorbent member in the interval between the
corresponding blocking portions 607, in Figure 17.
5 Figure 18(c) is a schematic sectional view of
the ink container, for showing the pigment
distribution in the absorbent member 602 in the
external shell 601. 1In the drawing, the pigment
concentration is roughly expressed in three levels:
10 sparse, medium, and dense levels. Regarding this
pigment concentration gradient, optimizing the above
described compression ratios makes it possible to
allow the ink to smoothly flow in response to ink
consumption, positively affecting the pigment
15 concentration averaging effect.
Figure 19(a) is a schematic sectional view of
the ink container shown in Figure 16 left unused for a
long period of time after being filled with such ink
that uses pigment as coloring agent, for showing the
20 pigment concentration gradient of the pigment-based
ink after the ink container was left undisturbed for a
long period of time. Here, the meaning of schematic
is the same as that used in the description of Figure
1l4. The attitude in which the ink container is left
25 undisturbed in Figure 19(a), is the same as that in

Figure 18(a), in which the ink outlet faces downward,

whereas the attitude in which the ink container left



wherein said negative pressure generating nenber 5 blocks exhibit capillary
forces which are higher toward said conmunicating portion. 10 15 20 25
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stands for the region with the intermediate pigment
concentration.
Figure 20(a) is a drawing for showing the ink
20 flow which occurs in the ink container, shown in
Figure 19(a), mounted in the inkjet head mounted in a
printer as an image is printed. 1In the drawing, the
ink flow J is created through a plurality of the
absorbent member regions V, W, and X, which have
25 resulted while the ink container was left undisturbed

and are different in pigment concentration. In other

words, ink flows through V -+ W —5 X —V 5 W — X,
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the ink flow J which occurs as the ink container is

used, restoring the pigment concentration to the

10 initial pigment concentration. Therefore, the problem
caused by an ink container in accordance with the
prior art that the image density effected by a given
ink container at the beginning of image formation is
different from the image density effected by the same

15 ink container at the end of the image formation, does
not occur.

Figure 20(b) is a drawing for showing the ink
flow which occurs in the ink container, shown in
Figure 19(b), mounted in the inkjet head mounted in a

20 printer, as printing is carried out. In the drawing,
the ink flow J is created through a plurality of the
absorbent member regions V, W, and X, which have
resulted while the ink container was left undisturbed
and are different in pigment concentration. In other

25 words, ink flows through V -+ W X >V W - X, -
and so on. Also in this case, the pigment

concentration in the flowing ink gradually converges
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to the average pigment concentration of the regions,

that is, the initial pigment concentration of the ink,

as in the case of the ink container shown in Figure

20(a); the change in pigment distribution which has

5 occurred in the ink container while the ink container

was left undisturbed for a long period of time is

reversed by the ink flow J which occurs as the ink

container is used, restoring the pigment concentration

to the initial pigment concentration. Therefore, the

10 problem caused by an ink container in accordance with
the prior art that the image density effected by a
given ink container at the beginning of image
formation is different from the image density effected
by the same ink container at the end of the image

15 formation, does not occur.

(Embodiment 7)

Figure 21 is a schematic sectional view of
the ink container in the seventh embodiment of the
present invention.

20 The external shell of this ink container is
similar to the ink container in accordance with the
prior art. However, this ink container is different
from those in the fifth and sixth embodiments in that
the blocking members 710 impermeable to ink are not

25 the integral parts of the external shell , and that
they have been inserted in advance into the absorbent

member 702 before ink container assembly. Further,
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passages O, P, Q, and R (708a - 708d), and the

portions other than the four ink passages are blocked

by the blocking members 702.

5 Figure 22 is a perspective view of the
absorbent member 702 in this embodiment. This
absorbent member 702 has four cuts 709a - 709d, which
are fitted with four blocking members 710a - 7104,
respectively. With the absorbent member 702 being in

10 an external shell 702, which is impermeable to ink and
is the same in structure as the one in shown in Figure
11, the blocking members 710a - 7104 display the same
effects as those shown in Figure 11.
Figure 23 shows an example of the

15 modification of this embodiment, in which four
blocking members 810a - 810d similar to the four
blocking members 710a - 7104 shown in Figure 21 are
integral parts of a monolithic blocking member 810.
More specifically, the absorbent member in Figure 23

20 is created using the following method: First, to the
top and bottom surfaces of a long piece of material
for the absorbent member 802, two long sheets of
material for the blocking portion 710 are thermally
welded one for one, covering the entireties of the

25 surfaces. Then, the combination is folded in a zigzag

manner, creating the absorbent member 802 which has

the blocking portions 810a - 8104, and passage
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portions 808a - 803d. Then, the thus created
absorbent member 802 is placed in an external shell
similar to the one shown in Figure 11, completing an
ink container having the blocking portions and passage
5 portions. It should be noted here that the Y portion
in Figure 23 is the ink outlet, being therefore void
of a blocking portion.
The absorbent member material having a
structure suitable for forming an absorbent member by
10 thermally welding the sheet of blocking portion
material to the top and bottom surfaces of the
absorbent member material is a material formed of PP
fibers, since a sheet of the material for a blocking
portion can be easily welded to a material formed of
15 PP fibers, by structuring the blocking portion
material sheet in two layers: one made of PP fibers,
the melting point of which is the same as that of the
PP fibers for the absorbent member, and the other made
of PP fibers, the melting point of which is higher
20 than that of the PP fibers for the absorbent member.
Further, adjusting the thickness of a sheet of the
material for a blocking portion to prevent the sheet
from becoming excessively rigid makes it possible to
fold the aforementioned welded combination in a zigzag
25 manner as shown in Figure 23.
Further, referring to Figure 25, when the

absorbent member 902 is formed of PP fibers, a film
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surface of the absorbent member 902, by applying a
proper amount of heat to the surfaces, since the
application of the proper amount of heat melts the PE
portions of the PP fibers, and the melted PE portions
fill the capillary force generating gaps in the
surface portions of the absorbent member 902.

The surface layer created by melting the
surface portion of the absorbent member 902 is
relatively rigid. Therefore, it is recommended that
the top and bottom surface layers are provided with
cuts 910a - 9104, which are placed as shown in Figure
25, that is, alternately placed in the top and bottom
surface layers, so that the above described zigzag
folding becomes possible. By not extending the cuts
all the way to the opposite surface layer, ink passage
portions are structured. Further, in order to allow
ink to pass the portion Y, which will be connected to
the ink outlet, no heat should be applied to the
portion Y.

As described above, according to one of the
characteristic aspects of the present invention, the
height of each negative pressure generating member is
reduced by dividing the negative pressure generating
member holding chamber, with the use of a single or

plurality of ink blocking portions extending
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L' 10%& &&T()'fbrmlng operatlon and the 1nk delivered therefrom at
the end of the image forming operation, even when the
10 ink container is used for a recording operation
carried out by an inkjet recording apparatus after the
ink container is left undisturbed for a long period of
time. Therefore, high quality images can be recorded.
According to another aspect of the present
15 invention, an ink container for supplying an inkjet
head with pigment-based ink comprises a single or
plurality of ink holding members, and a single or
plurality of plates impermeable to ink, that is, ink
blocking plates, wherein each ink blocking plate is
20 positioned in the absorbent member, or between the
absorbent members, at a predetermined angle relative
to the gravity direction, and is extended to cover 50%
or more of the area of the ink container in terms of
the horizontal cross section. Therefore, even after
25 the ink container, or the combination of an inkjet
head and the ink container attached thereto, was left

undisturbed in a shipment package, with the ink
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plugged up by solidified ink, making it possible to
package the ink container for shipment, with an inkjet
attached to the ink container.
According to another aspect of the present
20 invention, the ink blocking plate can be formed as a
part of a monolithic ink container external shell. 1In
this case, the component count of an ink container in
accordance with the present invention remains the same
as that of an ink container in accordance with the
25 prior art, adding virtually nothing to ink container
cost. Also in this case, the ink holding member must

be provided with cuts, the positions of which match
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10 described above. In this case, the 1nk container can
be assembled in the same manner as an ink container in
accordance with the prior art.

The plate impermeable to ink may be formed of
a pair of resin sheets thermally welded to the ink

15 holding member. In this case, the two processes for
manufacturing the ink container in accordance with the
preceding aspect of the present invention, that is,
the process for providing the ink holding member with
the cuts, and the process for placing the members

20 impermeable to ink in the cuts, one for one, can be
finished through a single process, in which the pair
of resin sheets impermeable to ink is thermally welded
to the ink holding member.

Further, the same effects as those obtained

25 by the provision of the above described plates
impermeable to ink can be obtained by filling the ink

holding force generating gaps in the predetermined
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10 invention, two or more plates impermeable to ink are
placed in the external shell of an ink container, in
such a manner than the adjacent two plates do not
align in terms of the gravity direction. Therefore,
the pigment concentration in the ink container, which
15 has become nonuniform while the ink container was left
alone, more efficiently converges to the predetermined
initial uniform pigment concentration.
Further, there is a possibility that placing
the plates impermeable to ink in the ink holding
20 member, in such a manner that the adjacent two plates
do not align in the gravity direction, and that the
plates become parallel to each other, will make it
easier to employ a plurality of ink holding members,
and to simplify the assembly processes.
25 According to another characteristic aspect of
the present invention, an ink container is separable

from an inkjet head by a user, and also exchangeable
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satisfactory results when applied to a cartridge
integrally comprising an ink container and an ink jet
head.

10 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
changes as may come within the purposes of the

15 improvements or the scope of the following claims.

20

25
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a negative pressure generating member

accommodating portion for accommodating a negative
5 pressure generating member for retaining therein
pigment ink to be supplied to an ink jet head;
an ink supply port for supplying the ink to
sald ink jet head;
an air vent for fluid communication between
10 said negative pressure generating member accommodating
portion and an ambient air; and
an ink non-transmitting portion for partly
blocking flow of the ink in the negative pressure
generating member toward said ink supply port, wherein
15 fluid communication is enabled except for the non-
transmitting portion, and a sectional area, across a
general direction of the flow of the ink toward said
ink supply port in said negative pressure generating
member accommodating portion, of non-communicating

20 portion is not less than 50%.

2. An ink container according to Claim 1,
wherein there are provided a plurality of such non-

transmitting portions.

3. An ink container according to Claim 2,

wherein said non-transmitting portions are off-set
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4. An ink container according to Claim 1,
5 wherein said non-transmitting portion constitutes a

part of a casing of said ink container.

5. An ink container according to Claim 1,
wherein said non-transmitting portion is in the form
10 of a sheet sandwiched in said negative pressure

generating member.

6. An ink container according to Claim 1,
wherein said non-transmitting portion is constituted
15 by a resin material film welded on a surface of said

negative pressure generating member.

7. An ink container according to Claim 1,
wherein said non-transmitting portion is in the form
20 of a film provided on a surface of said generating

member by a thermal treatment.

8. An ink container according to Claim 1,
wherein said negative pressure generating member
25 includes a plurality of blocks which are separated by

sald non-communicating portion.
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pressure generating member for retaining therein
10 pigment ink to be supplied to an ink jet head;
an ink supply port for supplying the ink to
said ink jet head, said ink supply port being disposed
at a lower position with respect to a direction of
gravity force in use of said ink container;

15 an air vent for fluid communication between
said negative pressure generating member accommodating
portion and an ambient air; and

an ink blocking surface extending in a
direction across the direction of the gravity force,

20 said blocking surface is provided with a blocking
portion for blocking the flow of the ink and a fluid
communicating portion permitting the flow of the ink,
wherein a sectional area, across the direction of the
gravity force in said negative pressure generating

25 member accommodating portion, of blocking portion is

not less than 50%.
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wherein said blocking surface is provided by a part of

a casing of said ink container.

13. An ink container according to Claim 10,
wherein said blocking surface is provided on a sheet
sandwiched in said negative pressure generating

member.

14. An ink container according to Claim 10,
wherein said blocking surface is constituted by a
resin material film welded on a surface of said

negative pressure generating member.

15. An ink container according to Claim 10,
wherein said blocking surface is in the form of a film
provided on a surface of said generating member by a

thermal treatment.

16. An ink container according to Claim 10,
wherein said negative pressure generating member

includes a plurality of blocks which are separated by

~6Ti mes
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said blocking surface portion.

17. An ink container according to Claim 16,

wherein said negative pressure generating member

blocks exhibit capillary forces which are higher

[ ]

toward said communicating portion.
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