25 JANUARY 2006 -1- | NK CONTAI NER FI ELD OF THE | NVENTI ON AND RELATED ART The
present invention related to an ink 5 contai ner containing an_absorbent
menber for holding the ink to be supplied to an ink jet headzsewgﬁgéf%w
an ink jet printer, or the like. In particular, it relates to an ink
container inproved to make it possible to satisfactorily use pignent-based
ink. 10 An ink container for supplying-gn inkjet head wth ink is
structured so that the ink holding force of an ink holding nenber disposed
in the ink container 1is used for generating the ink supplying pressure
necessary for the ink ejection characteristic of an 15 inkjet head, or that
t he pressure generated by the pINKsSOORTAENHERdI fference 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 conputer has come to
be widely u OF WIHE I NEEN BAREEARBDoARE personal conputer, a
printer has cone to be widely used. There is_a call for reducing printer
size, and 25 theref orEReaPTargRt ninpertéenprehated ERpRBy1iBK ink contai ner
having the fornmer, of the above described structures, in which the ink

hol di ng ¥ or EPRF3IPRT | PRSI IR AR abpgrpent member for holding
the ink to be supplied to an ink jet head employed by

A D

an ink jet printer, or the like. 1In 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



-2 holding nenber is utilized. As for the material for the ink holdi ng
menber placed in an ink container, generally, foaned polyurethane or

fibers are enployed in consi deration of ink hol di ng menber cé3fa Ny%z@p
the state of contact between the ink holding nenber and ink. Nunerous

m croscopi ¢ holes or mcroscopic gaps in these materials generate capillary
force, which functions as ink holding fogrce. In consideration of color
devel opnent, ejection 10 stability, counterneasure for the probl emthat
while an ink container is left unused for a long period of tinme, the ink
in the portion of the ink absorbent nenber adjacent to the ink outlet dries
and soli di f heddiawgd membeln ke, utyidsitzedd .- basedfomktlimasnategi 45 been used as
the ink to be filled into an ink holding nenber structured as descri bed
above. | n reddet ipkaholddven mempremip jgastlicied &y ok ¢okfa@indédas begun be
required to match a print produced by a |aser beamprinter (LBP) in terns
of print 20 a@ngrte}lmolfman@émodmmthmm‘r RRsiihergear® anbi ent

el ements. In particul ar, is desired that black ink is i rrproved in terms
of the optic&MPdeyed: yn W%lﬁrﬂt%%%%wqw%lW@“?%Ft%?% on ordinary
recordi n paper.. 25 \Wen usin 1éiestuff as. col oring agent,

K
is d| ficaprd @ tﬁ‘ﬁr&\yétﬁhg’ E&Pg:a‘ffe & K RALEED9 because of

the 25 JANUAggm%%QGand ink. Numerous microscopic holes or

microscopic gaps in these materials generate capillary
force, which functions as ink holding force. 1In
consideration of color development, ejection

10 stability, countermeasure for the problem that while
an ink container is left unused for a long period of
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



-3 characteristics of dyestuff. Further, an ink enploying dyestuff as

col oring agent has not been inproved enough to be satisfactory in ter

wat er proofing and light-proofing. Thus, in order to 5 solve tﬁé éyyﬁgyzmm
descri bed problens of dyestuff-based ink, it has been proposed to use
recordi ng paper dedicated for inkjet recording, nore specifically,

ordi nary recording paper provided with_an ink catching |ayer (coated paper).
However, such recording paper 10 is no$t costly than ordi nary recordlng
paper. Therefore, there has been demand for a nethod for inproving inmage
quality while using inexpensive ordinary recording paper. There are sone

met hods for ehses&aglétabgh flaybavelrrof iMBIRqUaldd Yifkn the surface of
recording paper, in which |nk density is inproved by ejecting ink

processi ng agaploginghaysata fifi 38 a®1loiknigsS ageintChed ndaweerin enpl oynent  of
any of such nethods increases the size of a recording apparatus itself, 20

and al so, thempostedf ehbaghnkopbeceazisfaagerty dddtedrms tdfe overal | cost.
Thus, usage of a recording apparatus enploying such a nmethod has been
limted to wpterpkopfling &hdslighthasoofdngpr ofdees] tim wselgyx greent as 25
the coloring agent for ink. Wen pignent is used as the coloring agent for
ink, it %s rebavevthg ehoyet desicmdbeds@robd emst iofaldydertsifify- Heexalise of t he

pi gnent 25 JANUARY 2006
ink, it has been proposed to use recording paper

dedicated for inkjet recording, more specifically,
ordinary recording paper provided with an ink catching
layer (coated paper). However, such recording paper

10 is most costly than ordinary recording paper.
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



-4 properties. Further, pignment is superior in waterproofness to dyestuff.
Therefore, the nunber of opportunities for using pignent as the colorin
agent for black ink for a recording apparatus used mainly 5 PorASHARY £4U¢g
docunents or the like, has been increasing. Further, recently, the choice
of coloring agent seens to be shifting fromdyestuff to pignment, even in
the field of color ink. 10 In the case_qft pignent-based ink, there are
probl enms which will be described next: Wien the ink in an ink container is
such ink that contains pignent as a coloring agent, and liquid mediumin
which the pignment is dispersed, and the ink container 15 is |eft undisturbed
for a | ong pproperbtiesi neFuptheent pigmehites s bepauserpiignent is greater in
nol ecul ar wei ght than dyestuff or the like, being therefore affected by
gravity. As watesproofnaescbtbodivegtafént Tbemedpireat itdve wiunthar tdfe i nk
cont ai ner beconmes 20 nonuniform Here, settle neans the phenonenon that

m croscopi ¢ pePertueistiee fausuding pigheby gsatihey colprgwiad@deriat

m croscopi c garticles do not agglonerate, the rate at which m croscopic
particles s&PflRlpgkdinkrfiPRed BPCOREiPEl FPPAAAHEEWESSSE MRigYded 25 at

which the particles seftle iin the gravit direction, and which can be
obtainedgby ngk%gtpgﬁﬁé?goﬂoﬁPWﬁﬂgﬁePBM%hSn&1 fe %ﬁﬁ&%%%ﬁ movenent of the

25 JANUARY 2006 .
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 particles. 5 10 Stokes' equation:

speed a: particle radius P: particle concentration
sol vent viscosity Browni an no¢@dANUARY 2006
(2) X: average distance particles nove in

gravitational acceleration ?:
(Rt t/ 3nNAPa)

constant 15 T: absolute tenperature

viscosity a: particle radius The m crosgppic particles settle when the
setting speed obtained by the Stokes equation given
Br owni an novenent .
air vent for connecting the internal

di spersion resulting fromthe
is provided with an
25 cont ai ner paottikéeat nospheric air;
the ink in the ink container

Vs = 2a(P-PO) g/ 97
PO:

... (1) Vs
sol vent g:

setting

timet R gas
NA: Avogadro s nunmber 7: sol vent

20
above overwhel s t he
Further, an ink container
space of the ink
all owi ng the evaporative conponents in

.(1)

Stokes' equation:
Vs = 2a(P-P0)g/9M
Vs: setting speed
5 a: particle radius

P particle concentration

Po:

solvent

g: gravitational acceleration

7: solvent viscosity

10 Brownian movement :

(Rtt/3nNAPa)

.(2)

X: average distance particles move in

time t

R: gas constant

15 T:

NA:

absolute temperature

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;
evaporative components in the ink

to evaporate through the air vent.

allowing the
in the ink container

Therefore, as time



to evaporate through the air vent. Therefore, as tinme 25 JANUARY 2006 -6
goes by, the coloring agent concentration increases, adding 5@ t he

nonuni formty of the coloring agent concentration in the ink I EAR 2006
particular, when an air vent is in a surface other than the 5 surface
opposing the surface in which the ink outlet is present, the increase in
the coloring agent concentration in thesadjacencies of the ink outl et
caused by the coloring agent settlenment and i nk conponent evaporation are
nore apparent. 10 In the case of an ink container in which pignent-based
ink is directly held in a pouch-like internal container, wthout being
absorbed i n @resaixor Bdet orEmaimragent | ¢dncenihta tiomhi breaagasi ve

pressure is generated using a leaf spring or the like, 15 the pignment in the
pouch-like i mdHRE tothg Manwhnf ol 5P ytRe | ¢ Lo 199 udgeREi ng t he

scanni ng novenent of the carriage resulting froma recording operation.
Theref ore, t KOTASRE AT it gridhtcridingkent Hbe%arﬁb?ugéﬁone a serious
probl em 20 Hqowever, in the case of an inﬁﬁzont iner, the entire internal
space of whi ¢S &1 13 ¥Rth 1 SH0SbrbetHt %r?%?e’%u%rﬁa%sﬂf‘%arred

Bbsor bent e ACS BERHASIhP SUPAte A v 95 BRouRe arEbeFsi on
Therefore, the o Ry, Yid R LN 11 ik A0SPIPEY JFLgE! al becores
concentration in the adjacencies of the ink outlet
caused by the coloring agent settlement and ink
component evaporation are more apparent.

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 1like,

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



nonuni formwhile the ink container is left 25 JANUARY 2006 -7 undi sturbed.
In the case of this type of an ink container, once the pignment distribution
becomes nonuniform it is virtually inpossible to instantly 25‘&1&9%&@8‘5
the coloring agent. For exanple, if an 5 ink container is |eft unused, being
nounted in an inkjet recording apparatus, for a long period of tine, the
pi gnent settles. As a result, the pignesm- concentration in the ink in the
adj acencies of the ink outlet portion located in the bottomwall of the ink
10 container in terns of the gravity direction increases, whereas the

pi gment concentration in the ink in the top portion of the ink container
decreases. | fundisrtegdredi.ng loperted icase oL arhisedtypr oM ami snkondition, a
recordi ng head ejects ink with higher pignment 15 concentration in the
initial peric@¢ndfimes, focedimumpidregnt vihiegteaibutien deecomek with | ower

pi gment concentration during the latter half of the ink consunption.
Figure 1 is aosymdf@nty drtavishy Foruashlon Hepossiklr fmnimstantd vi gment
distribution resulting from |eaving an ink contai ner undi sturbed in the
printing podieriddsPanse, the RPCring 13§ br ali 9y, e %P 191t el ha®n space of

the ink contaginer is divided into four egions K, L and N, which are
di ffleren i n1|[5’ikgrﬁ9:?t a?%’\%orfcgehterf;tt i‘HﬁfsefC{fr %W%Mu%ﬁé\&dﬂ/eﬁ encel,

although, in feald ¥ AT GOACSUL 214 9P I AHi$Belfoa of time,
the pigment settles. As a result, the pigment
concentration in the ink in the adjacencies of the ink
outlet portion located in the bottom wall of the ink
10 container in terms of the gravity direction increases,
whereas the pigment concentration in the ink in the
top portion of the ink container decreases. 1If 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



continuous. According to the know edge of the 25 JANUARY 2006 -8 inventors
of the present invention, while an ink container, the initial_pignment
concentration of the ink in which was 4% was left undisturb ,AlﬁlﬂABPfezo%n-
recording position, in other words, while no ink flow 5 occurred in the ink
container, the pigment distribution in the ink becane nonuniform effecting
the pignment concentration pattern, givergin the following table. K2 %1.5
%1 % L 3.5 %4 %3 % M5.5 %6 %8 %NG6 %8 %11 %25 If a printing
operation is carried out in this condition, an image with a very high | evel
of pigment concentration is forned in the initial stage of the printing,
because the iil¢dntdie dY rap Prdesentusiatvent idre, iwhilal asthge, whereas in
the latter stage of the ink consunption fromthe ink container, the ink in
t he K regi on denteiimsumedherioditci aly migmneraigeconddntraveory édHwhevel of

pi gment concentration. Further, if this ink container is |eft unused for a
| ong peri od dmk25 n] ARUJARY w61 %,9 wasrelefft erndd prurttedg Dpetle i wonwi t h an
extrenely low duty is carried out using the ink in the N region,

recording position, in other words, while no ink flow
5 occurred in the ink container, the pigment
distribution in the ink became nonuniform, effecting

the pigment concentration pattern, given in the

following table.

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

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



that is, the ink used in the initial stage of ink consunption fromthe ink
container in the above 5 described condition, the ink outlet and its

adj acencies are filled with the ink with a very high Ievel of>MYHARY 2006
concentration, exacerbating the problemthat ink solidifies and adheres to
the ink outlet and its adjacencies. As a result, it becones 10 inpossible
to recover the printing performance by tdie recovery nechanismin the
printer. These two phenonena are big problens 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
i nk cont al nerimes dfdfer ian ghientsiane qg@srdtioon wikhngn téetrehepyrehdw or on a
store shelf, for a long period of tinme, a pignment distribution simlar to
t he above 20 ddsrrisherhmghicedopult susimg palpe | tnk ain the ad regiogontainer is
continuously left undisturbed, with its ink ejection direction being

paral | el to tthatgrigui thhe dinkedidesh, im thebiriiak pre@neholnkuch as those
descri bed above occurs during the usage imediately 25 follow ng the ink
cont ai ner purcREEPhion LIRsthg elnk LRREAIRGE hik heR@ dPB¥BEens by nuki ng

oaul 2t LS e Ahd HORBNAST be PRced pLicty or the 1Tk 25 JANLARY
while it is shypped, U Wid &{f1df with the ink with a very high

level of pigment concentration, exacerbating the

problem that ink solidifies and adheres to the ink

outlet and its adjacencies. As a result, it becomes

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



kept on a store shelf for sale. However, expecting sales personnel to carry
out such operations is not 5 realistic. As a counterneasure for e

probl ems regarding an ink container containing an absorbentzqﬂﬁﬁﬁhRgﬁgwias
t hose descri bed above, in particular, the problemof pignent settlenent,
there is Japanese 10 Lai d-open Patent Application 2001-030513, for exanple.
This application is intended to make unkfo+rmthe pignment distribution by
placing a plurality of projections in the ink passage connecting an ink
container and a head, so that the ink is stirred while 15 it is supplied
fromthe ink container to the head. This application is effective when the
bias in the ¢eogbeinediattibudeobei ohahgedn@ncenaabnedetermvnedexcessi ve,

but it cannot be said to be a satisfactory counterneasure in the case of an
i nk cont ai nerlepably @hithupi gikhleditt i bshipPedecarewhbhanitoim while the
ink container is kept in a storage, or left unused, for a |long period of
time. JapanesteRhi R opehtPER efltehppfPEat2bRs 2hOMevero39#Peghéngool- 26378,
2001- 260379 ( USAA2001026306 25 di scl ose ink container technol ogies,
accordi ng to SHIeH BRTTARNGHNEQi ARFTY sOBF oSPERACRPFATACBE, 48t BPE for
controlling the ampunt by which pignment settles to 25 JANUARY 2006 -11 the
adj acenci®s o?e?ﬂﬁsfh%’outlet of an ink container. In particular, Japanese

Lai d-open Pat ent Appllﬁgiéogountermeasure for the problems

regarding an ink container containing an absorbent
member such as those described above, in particular,
the problem of pigment settlement, there is Japanese
10 Laid-open Patent Application 2001-030513, for example.
This application is intended to make uniform the
pigment distribution by placing a plurality of
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



2001- 260378 di scl oses a structural arrangenent in which the coloring agent
settlenent in pignent-based 5 ink is prevented by placing par&%ﬁgﬁﬂin%, | 1s
aRY 06

alternately in the right and I eft halves, in the adjacencies
outlet. Wth the provision of this structural arrangenent, the size of the
space in which pignent settles is reduced, reducing thereby the 10 anount
of the change in pignent distribution. _further, as the ink is supplied to a
recording head, it is nmade to detour around the partitioning walls, being
thereby stirred. Consequently, the pignment distribution is made uniform 15
However, the partitioning walls disposed alternately in the right and |eft
hal ves of the&henladj=mdrariresy aff etlextinklesh oty dfil emaynk ocohtadvppesite
wal I s. Therefore, the portion of the ink container, through which the
partitioni ng malpgartireulan, elarankse XOidropemeratentisAphiicatheni nk
container, does not benefit fromthe effects of the partitioning walls.
Furt her, in t4991lcadd3Ithtdisrlages afstrciymabuareangementoinis hal f the
size of the ink container, the stirring effect created by the presence of
the 25 parti WofihdRaIdl i e mIemk $96W emaRt tingPigBaRtheasedk delivery
fromthe_ink container is nq% full EQ$3£Ed b¥,the I nk ig t he portions of
the ink 25 JANUARY FFRYSME L RIRFIIY RADF L HH R Y21 b%i ng wal | . SUMVARY
OF THE lNVENgfggrnately in the right and left halves, in the
adjacencies of the ink outlet. With the provision of
this structural arrangement, the size of the space in
which pigment settles is reduced, reducing thereby the
10 amount of the change in pigment distribution.
Further, as the ink is supplied to a recording head,
it is made 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



The present invention was made in 5 consideration of the problens of t he
above described prior art, which nust be solved, and its prlnazy %ect IS
to control the pignent settlement in pignent-based ink, so thatANVABEZ29fes
possible to provide an ink container, which can be enployed by an 10 i nkj et
recordi ng apparatus to produce high quality images. The present invention
for acconplishing the above object is_gharacterized in that an ink

contai ner conprising: a negative pressure generating nenber 15 hol di ng
portion containing a negative pressure generating nenber in which the

pi gnent - based ink to be supplied to an inkjet head is filled; and an ink
outl et for soppltpingrt fereenbft dhehgaintlijtdbniegdwadd . air vent for connecting
t he negative pressure 20 generating nmenber hol ding portion to the anbient
air, further conprises: a single or plurality of ink blocking portions,
wherein the ink blocking portions are extended in a manner to bl ock the

di rect pat h SHMMARKe OFn[HEQ INVENTIONt he i nk outlet, and also in a 25 nanner
to partially partltlon t he negative pressure generatlng menber, and wherein
the adjacent two sectPén ?rﬁﬁepﬁelﬁ€&§FPP€ WPEs @€ d@nerating nember 25
JANUARY 2006 - 13 reat ed by i nk ocC nbers are conn cted to each
ot her t hPougfP8sy §§3§é°na i@hPSP ﬁ@slﬁ% 0@PYE S5 IREDccupi es no

0,
less than 50/60frtg%t 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

10 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

15 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

20 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

25 manner to partially partition the negative pressure
generating member, and wherein the adjacent two

sections of the negative pressure generating member



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_conprising. a
negative pressure generating nenber hol ding portion containiﬁsgI 'QQBXFBW%
pressure generating nenber 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, whichi3zs connecting the negative pressure
generating nmenber holding portion to the anbient air, and is attached to 15
the portion which will be at the bottomin ternms of the gravity direction,
when it is in use, further conprises: a single or plurality of ink blocking
pl ates with amwelatledpbysddpe, iwkebdiorkimg imednbd o lkamg cqpiredelsedireoext ended i n
the direction perpendicular to 20 the gravity direction, in a manner to
partition theachegihiere throvalr @ gassags n@nerdagh ahdtleaciniof the ink

bl ocki ng portions occupies no | ess than 50% of the cross sectional area of
t he i nk cont RlREKiING: PRTYLARE OSEPLRE AF dres thant Gt iefy e ection. 25
The negative pressure generating nmenber hol ding chanber for hol ding the
negative preSE@SE SGEACLRAINGT r the dink FGaanes AturalRignes 25
JANUARY 2006 -14 bl qocksg by .the single qr .plurality of portions inperneable
Lo ink, 5 bPEERERGIGLACES tOTRLEPITECT A RA GhitdRBCH Dl ock Of t he

negative pr e%% rl%t

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,vin 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



generating nmenber in the ink container is |lower than 5 that of the negative
pressure generating nmenber which has not been divided by the_portions

i npernmeable to ink or blocking plates. Therefore, the di fferéﬁwpﬁRYﬂqg‘s
pi gment concentration, which is created between the top and bottom portions
of the negative pressure 10 generating nenber in an ink container, in which
pi gnment - based ink is contained, by pigram- settlenment which occurs when the
ink container is left wundisturbed for a long period of tinme, is snaller.
The negative pressure generating nmenber may 15 be a single-piece nenber in
whi ch the adjacent two of a plurality of virtually discrete blocks, which
wi Il be crebdttedkisy byhgahgostingde iorpelvealllid vt @©fi mortdronshl ocki ng pl at es,
are continuous through an ink passage portion. This structural arrangenent
assures the ifpez; Bl Ot dndn ok Pdiockimg Mlakeass ndthanaf@neupted at  the
passage between the two bl ocks, because the passage section of the negative
pressure genédhgt Rd Ihterberach bdRCkn@dudhfi MIegatd VadjPIeS&RUT w0 bl ocks.

Furt her, the nggativegpressure, enerating nenber may 25 be nade up of a
plurality of 9§PEEASLEsMEMOET r’rg‘géthievénkprcé’é’ﬁrlé‘eg‘eﬁ@r HMEF FATer s

separate frggléhe %%%ac%nt negative pressur e n?{atin menberg by 25
JANUARY 3006 P88 Sdr FSn&SeRe Fe B5CE U5 Sie SRR G AL I this
case, it is desl 1ed thah 8SLAEIGl WAl ANSTRY soph B R0 d1at the
cl oser to the paSsage, the higher
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



the capillary force of the negative pressure 5 generating nenber, because

such an arrangenent ensures the continuous ink flow through I n
the case that a plurality of portions inperneable to ink, or£$ﬁﬁ$@$§§%§W@

pl ates, are disposed in an ink container, it is desired that a 10
structural arrangenment is nmade so that the projections of the ink passage
portions of the negative pressure genena-i ng nenber, that is, the portions
of the negative pressure generating nmenber |eft unblocked by the portions
i nperneable to ink, or blocking plates, 15 onto a plane perpendicular to the
ink delivery direction or gravity direction, do not coincide. In this
case, if therpg§arhgecippesngablgeifer dnkng oredocking dilafashanber are
vertically divided into, for _exanple, three sections, by two portions

i nper meabl e 3BifoCRAR; ot ffodssdcRAnGhetarteStiUE YR AL H  the ink
passage portion between the mddl e and bottom negative pressure generating
menber hol di A§ BRARHEPstNRE EhGaclPserhd s PASHEs JeifertEREBNI Yy by t he
negative prezﬁure eﬂgrati@g menb My ection. i.n the 25 m ddl e negative
pressure gen StFﬁgl AH&r TRECEi R aMFEAt Ve RUFSSUAST ds, the pressure
head of the _negative pressure generatin nber. section i.n the top 25
SANUARY 200698582 RELar BERBHES HBCSUE R, Ml Sh AR N s TR, does
not apply ! 0¢hBechK :iRBRRAITROELLR tATURE" th® paldliis and bottom negative

pressure generating nenber
In the case that a plurality of portions

impermeable to ink, or ink blocking plates, are
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. In
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



hol di ng chanbers. Therefore, the difference in 5 pignment concentration
between the top and bottom portions of the portion of the negative pressure
generating member corresponding to this passage is snaller bzsPﬁ%UAEEGW96
equi valent to the reduced anmount of the pressure head. 10 Further, a
portion inpermeable to ink, or a blocking plate, may be perpendicul ar to,
or inclined a predeterm ned angle rel atlib~e to, the ink delivery direction
or gravity direction. The present invention is applicable to an ink 15
contai ner which is separable froman inkjet head, ‘and is exchangeabl e by a
user, as well as a cartridge integrally conprising an ink container and an
i nkj et headneg@itdivei PrEFeUFEs Jenedad ingd nemper diglsding dhamhers, and 20
advant ages of the present invention will beconme nore apparent upon
consi der at i ofC8F PRE PEPILEWtRY thdeddl PASHRIST POFE imehataerefdi nent s of

the present invention, taken in conjunction with the acconpanying
dravi ngs. 25MEAPEE BPSCROBTOBNNES FRYHRARANES SFSsReF of 118 Aeitifdar i ¢

sectional view E an %5 ANUARY 0%6 -%] [ cont 'nerri whi ch contains an
absor bent rreﬁﬁé 108k ai"#?e\ﬂ%rch %’Iegr?efﬁt q'nr{tﬁﬁea}r{%‘%fs Set'tfted. Figure 2 is
a SChenagiC Eﬁgkgg%aho%Eth%%tE%% between the top and bottom

portions of the portion of the negative pressure

generating member corresponding to this passage is

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



I nk container in the first enbodi nent of the present 5 invention, for
showi ng the ink container structure and the pignment concentration gradi ent
of the pignent- based ink. Figure 3 is an expl oded schematic &JANSMRY 2486ew
of the ink container in the first enbodiment of 10 the present invention,
for showi ng an exanple of a method for assenbling the ink container. Figure
4 is an expl oded schematic sectional view of the ink container in the first
enbodi ment, for showi ng another method for assenbling the ink 15 contai ner.
Figure 5 is an expl oded schematic sectional view of the ink container in
the first enbodiment, for show ng another nethod for assenbling the ink

cont ai ner. 2n i Gi€afnd s aﬁhﬁéﬁ'@éﬁ‘é‘ﬁﬁ@e&ﬁt hﬁsé?ﬁéh?nﬁémbé‘kewaﬁfi the ink
container in the first embodi ment, for showi ng anot her nethod fo

assenbling the wmkchcpﬂgﬂeﬂerlnthgrenﬂ h§saséebeaali c sectional V|em10f t he
25 ink container in the second enbodi nent of the present invention, for

showi ng the ink contaFngiret2ucsuaesandmathe pegtechatoncent 6at tae gradi ent
of the pignent 25 JANUARY 2006 -18 based ink. Figure 8 is a schematic
sectional vienk ofohteineénkinobhai fierstnembediinentd efibbHenpnésehtt he 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-



invention, for showing the ink container structure and 5 the pignent
concentration gradient of the pignent- based ink. Figure 9 is_a schematic
sectional view of the ink container in the fourth enbodi nent 20fANHARY 2006 nt
invention, for showing the ink container structure. 10 Figure 10 is a
schematic sectional view of an exanple of the nodifications of the ink
container in the fourth enbodi nent of iijw present invention, for show ng
the ink container structure. Figure 11 is a schematic sectional view of 15
the ink container in the fifth enbodi mrent of the present invention, for
showi ng the ink container structure. Figure 12 is a schematic sectional

vi ew of thebalsedr bakt. nenber in the fifth enbodi nrent of the 20 present

i nvention, for show ng the absorbent nmenber structure. Figure 13 is a
schematic sectional viFd@uge & He ahshrmatinmretionaheview tof ebedi nent of
the present invention, in which Figure 13(a) shows an 25 exanple of an
absor bent nedP&r CRREE 1M Tofl Ny theutdlind, emiFods ks ; ofj the Puegenti s anot her
exanpl e of the absorbent nenber made up, of a Iu,ralitg/1E of bl ocks; and 25

JANUARY 2006 10WENELOR: o 19T Shawigis Witotily XL PIReHISERECUNERr 8%t nenber

made up gf at%'eurpallglmte%tOfcot}llc%% Sfatlzil&urgeraldlliérist aofctq?ga;t){é:mesr?gy onal view of

based ink.

Figure 9 is a schematic sectional 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



the ink container in the fifth enbodi nrent of the 5 present invention in
whi ch Figure 14(a) shows the pignent concentration gradient of th

pi gnent - based ink after the ink container was | eft unused f ofS QANHﬁ‘E‘YZOM
period of time, with the ink outlet pointed dowmmward in terns of the
gravity direction, whereas Figure 10 14(b) shows the pignent concentration
gradient of the pignent-based ink afterig-he ink container was |left unused
for a long period of tinme, with the ink outlet pointed sideways. Figure 15
is a schematic sectional view of 15 the ink container in the fifth

enbodi nent of the present invention, in which Figure 15(a) shows the ink
flow in the iFilgurentld(mdr shioowsn anotfigurexaing(la) off ttdre dbsorhmntt i ng of the
ink container into the image form ng apparatus, whereas Figure 15(b) shows
the ink 20 fimember ttage nip edhtaimerralhidwn afn Hiapkse. 14(b) after the
mounting of the ink container into the image form ng apparatus. Figure 16
is a schematic sectiofdlgurieedfis thesghamatdn Aentrianalk wienw xath enbodi nent
of the 25 present invention, for showing the structure thereof. Figure 17
i s a schemat itdesdd GoRtajnag dm the LSy iseho Rty 9fh thee sixth

enbodi nept of the 25 JANUARY 2006 -20, present gtentlo for_show ng the

structur@ t h@F&SENt gnysrdirg. dny & 4 (GHalSRA%SY 11 t he absor bent

member in th%fﬂﬁ@h (%g%%gn ggtfgntgradlent 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
10 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



present invention, in which Figure 18(a) shows an 5 exanpl e of an absorbent
menber made up of a plurality of blocks; Figure 18(b), another exanpl e of
the absorbent member made up of a plurality of blocks; and ﬁwggﬁgf(zgw
shows the pignent distribution in the absorbent nmenber, 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 sgbematic sectional view of the ink
container in the six enbodi nent of the present invention, in which Figure
19(a) shows the pignment 15 concentration gradient of the pignent-based ink
after the ink container was |eft unused for a long period of time, with
the ink out| earememt etchdevinivend fortshoswing thaesyructuyeditheceodn, wher eas
Figure 19(b) shows the pignment concentration gradi ent of the pignent-based
20 ink after the ink dbiguiect8wes depchenatig sectionadgviger edd of time,
with the ink outlet pointed sideways. Figure 20 is a schematic sectional

vi ew of the ithe cahserbrit ifember sint khendpbytReffbedimgat pfe$BRt invention,
in which Figure 20(a). shows the ink 25 flow in the ink container shown in
Fi gure 19(a) BRIt tHVeRLIRR ngl B wihehi RkIvsat 4P @) PRPYStAB i nage formi ng
apparatus, whereas Figure 20(b) shows the ink 25 JANUARY 2006 -21 flow in
Ehe] Pk Sont BRI hotn 3 HHYFEeN S BIRERT cPadBhRP nhnti AQUORLARE | nk

Contalner|Iﬂé%tg¥%éﬁg§ﬁ%i§&¥g1Pg(gppaggégﬁer example of the

absorbent member made up of a plurality of blocks; and
Figure 18(c) shows the pigment distribution in the
absorbent member, shown in Figure 18(b), made up of

10 the plurality of blocks, after the placement thereof
into the ink container.

Figure 19 is a schematic sectional view of
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



Figure 21 is a schematic sectional viewof 5 the ink container in the
sevent h enbodi nent of the present invention, for showi ng the_structure
thereof. Figure 22 is an expl oded perspective view of the abOIMRHARYAMR ¢
in the seventh enbodi nent of the present invention, for show ng the
structure thereof. 10 Figure 23 is a schematic perspective view of an
exanpl e of the nodifications of the absojpent nenber in the seventh

enbodi ment of the present invention, for showing the structure thereof.
Figure 24 is a schematic perspective view of 15 another exanple of the

nodi fications of the absorbent nenber blocks used to formthe absorbent
menber shown fliow Hrguwhe 2k fednsdine Ngshidwen sili UEidguiee t he(epf afEegure 25 is
a schematic perspective view of another exanple of the nodifications of the
absorbent 2CGheemmmmting kst ustesl imk f comt a e nbswtdetlhe membge shown in
Figure 23, for showing the structure thereof. DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS Hermmited tappardtuspr ef erred enbodi nents of the 25 present
invention will be described in detail with reference to the appended

drawi ngs. (Enbodi nent B)gwme JANUARY 290Benabi ¢ spekional vieW oéctional view
of the ink <container in the first enbodi nent of the present invention. The
i nk cont a&i nerthe ik CAHRRSRmn the seventh embodiment of the

present invention, for showing the structure thereof.
Figure 22 is an exploded perspective view of
the absorbent member in the seventh embodiment of the
present invention, for showing the structure thereof.
10 Figure 23 is a schematic perspective view of
an example of the modifications of the absorbent
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)



5 conprises: an external shell 101; a negative pressure generating nenber
102 which is perneable by ink, is capable of retaining the i rein..and
generates negative pressure; an ink drawi ng nenber 103 for %¥ﬁgﬁﬁ@ﬁ#ﬁ@0€nk
fromthe negative pressure generating 10 nenber 102 to an unshown recording
head; an ink outlet 104; an anbient air inlet 105 for introducing the
anbient air into the external shell; a-phurality of ribs 106 for securing

t he negative pressure generating nenber 102, and providing the external
shell 101 with 15 an internal air buffer chanber. The ink container also has
a partitioning wall 107, which is wthin the external shell 101 and

extends from one of tRégerde2gal)l $soh sketédonalnaliewslod] [then itdke direction
perpendicular to the gravity 20 direction g. This partitioning wall 107
virtually dcontasneneineghei férpteesbodigendr aifi ndienmreserntt02 into a first
negative pressure generating nenber 102a and a second negative pressure
gener ati ng neéppenptioRp, and the negative pressure generating nenber hol di ng
25 chanber 110 holdln% t he negative pressure generating nenber 102, into a
first hol ding chamber E?Oén§n8°§ta%@@Gnd“hGPdﬁn&Nﬁ%%ﬁ&ﬁn 110b. In ot her

wor ds, tﬁe 25 JANUARY 2006 - ﬁ gartlhﬁgﬁbgg wal I 107 virtually divides each
of the hegatPURIHFEESUPR GEREFAPLNG 47182 "9 HYSaPTRES Wrssur e

generating nmenber hol di n s _110.into top
dhoul d b’ noPeqskar enfyBEnbaZ 102wk en T pelea

capable of retaining the ink therein, and generates

qd ?ﬁ?tfﬂp portlons It

negative pressure; an ink drawing member 103 for

drawing the ink from the negative pressure generating
10 member 102 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



5 the partitioning wall 107 does not divide the negative pressure

gener ati ng nenber hol di ng chanber 110 into two conpletely separate
portions; the top and bottom holding portions 110a and 110b &P dANEMRNUWES
through a passage 108. The partitioning wall 107 is 10 structured to
partition the internal space of the external shell by no |less than 50%in
terms of the area of the horizontal sechran of the external shell 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 perneation of the negative
pressure genepattnyioeirhgrwad2 b97aviprtedeler dinddeamearth of phgrent - based
ink 109. In the 20 drawi ng, the pignment concentration gradient in the ink
contai ner i s Begatavecrregsumewgenaratiiog membess di0Rf andnniegtatd viey t he
hatching |line density, although it is obvious that in reality the pignent
concentr at i onPFeadhcat ggnesaganachemeri holfing 2hambeaiss:11i0 indocont i nuous.
As is evident fromFigure 2(b), the top_and botton1ne%§t|ve pressure
generati ng neﬁBBraﬂélgPH§OESP9ANURR$ 2085 shouddakBerotedolesied thedh, that
is, the fgrst and second negative ressure enerating nenber hol di ng
chanbers,” arER@oRATEL EHOPSNEalR! bt 87 Pﬁﬁﬁugﬁttﬁévﬂg§3§§@ Pegativier ef ore,

the ink in theréggg}enggggkg iﬁéeﬁémLer holding chamber 110 into

two compietely separate portions; the top and bottom
holding portions 110a and 110b are continuous through
a passage 108. The partitioning wall 107 is

10 structured to partition the internal space of the
external shell by no less tﬁan 50% in terms of the
area of the horizontal section of the external shell
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. 1In 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



5 generating nenber 102a is also supplied to the recording head. If an ink
contai ner holding pignent-based ink is left unused in the sane attitude for
a long period of tinme, the pignents with a larger nol ecul ar WEiIJYMUARY)2006
settle at the bottom effecting such a pignment distribution that the closer
to the bottom the higher the pignment concentration, as described before.
In the case of the exanple of an ink c@#t-ainer 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 this enboGhdEpershdh?a and Jdidd 2(at tilfe the df ¥rsy e secpr@nent
concentration between the top and bottom portions of_ the absorbent nenber in

the i nk conf&9R Vies PEESSULFe 9pNERAYi NG mamhe it A1 lslding ChamhRers . t he

ti ti 02 i divided into the fjrst d
Cedond negat FY8 SPUOBOHE &b, FRRTG Ohe Trrsieth G918 RPSRED 108t he top and
bot t ti t.i by t.h titi i [l 107.
ne o result, TPRESTBER T SR SR AR By PRRAY PRt et - and
second nggati éﬁeﬁragéﬁ%g‘e&%r}eﬁ%tjanqSn%rl‘%%r %“%’g’ﬁgﬁ%}&%%bar e approxi mately

hal f the hei € negative pressure ge er hol di ng
chamber 110, Qkotd8 ngeddlique pressure

If an ink container holding pigment-based ink
is left unused in the same attitude for a long period
of time, the pigments with a larger molecular weight

10 settle at the bottom, effecting such a pigment
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



5 generating nenber 102. Wth the heights hl and h2 being half the height h

of the negative pressure generating nenber 102, the pressure t
first and second negative pressure generating nenber 102a aﬁgf@ﬁﬂﬁ{ﬁoag

terms of the direction in which the 10 pignent in the negative pressure
generating nmenber 102 settles are half the head pressure of the negative
pressure generating nenber 102, and ther2Z3ore, the difference in the

pi gnent concentration between the top and bottom portions in each of the
negative 15 pressure generating nenbers 102a and 102b is smaller. Thus,
even when ink drawn fromthe ink container |left wunused for a |long period of
time i s usedangr hZzrefe theorfigistorang rReqAnd aragatel Ve P@RYEe concent rat i on
bet ween the begi nning and end of_ the inage formation 20 is relatively snall,
making it poSSErAtifg demkezs 4 %%19%}9 iR APREPHIBREEYH enhance this
effect, it is desired that the partitioning wall 107 extends from one of
the lateral R&fs te hed ghik Q&]'{)aql}?ern‘?ﬂ?tqvé‘sé’ﬁwlf%ﬂ%%r?%h@@ to the

opposite wall, and that..25 the pass 108 ig very snmall, as descri bed
ePore. © oovinsaohy, i i ehalis e o the Hdhd e p St ang the si ze
of the ssa S I e witdyn RY 2006, - re ciive ranges in
whi ch tﬁg i n%%ﬂ%(%\%tflgl%ug%pp ey]éanlng 1 hﬁ%ﬁ%%gt e et(:%%gll néglg&gg%idl ?/s not ° |

adversely  aifftiPhallf dHl HEMAIIHRSY  tH G RPH 4 $d PELGyRd | 107

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



51is 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 101, may be placed between the top afelJANEARIHR006
portions of the negative pressure generating 10 nmenber 102. Further, when
using a piece of fibrous material as the negative pressure generating
menber, it is possible to create the pagitioning wall 107 by thermally
wel di ng a piece of resin sheet to the negative pressure generating nemnber,

or formng film 15 across the surface of the fibrous negative pressure
generating nmenber by thermally processing the fibrous negative pressure
gener ati ng nerdxpedtised frardpad i efteidh nNthd airfit gfl®@8 Sor Supphyergnple of a
met hod for assenbling (manufacturing) the ink 20 container in this

enbodi mrent wthe benldeszrileedrecdidisig hend hiss caste advéhselpk contai ner in
Figure 3, its negative pressure generating nmenber 102 has the first and
second negat iafefentexbure generating nenbers 102a and 102b, which are
conpletely separate 25 fromeach other. Further, the external shell of the

i nk container is made Up ©Wi1g Rfbefligwent ¢ thenRastikionbpg neabbr 1872, a

bott om nenber, 113 having an i nk 25 JANUARY 2006 -27 outlet 104; a first
lateral nenberS 131 ARHFLIRMRATE Rk drhe SEviPaheshetbr il wal TRiB the

external shell; _and g?secoqg | at er al , menber Ih{b havi ng_the partitioning
val | 107 as &Pt Brati Qi thaWhYedor 1S not mandatory. “For

example, a piece of plate or sheet, discrete from the
external shell 101, may be placed between the top and
bottom portions of the negative pressure generating
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



5 Next, the order in which the ink container structured as shown in Figure
3 is assenbled will be described. First, the first and secon
g%hﬁi@A%

menbers are to be joined to formthe first and second negati %ggg%re

generati ng nenber hol di ng chanbers 110a and 110b, as well as the passage

108. Then, the first and second negative pressure generating nenbers 102a
and 102b are to be placed into the firs27and second negative pressure
generating menber hol di ng chanbers 15 110a and 110b, fromthe top and bottom
sides, respectively. Then, the top and bottom nenbers 112 and 113 are to
be welded to the first and second lateral nenbers |lla and IIlb to conplete
the ink contaitdet X0 .ThHe fikstohatérsy mémber i hl Faguhéch wsllsinilar to
that in Figure 3 in that the negative pressure generating nenber thereof

al so has two befiofte @ne ctikmsl akeinhtwa hl i @fir eha expeenat, shgél manner in
whi ch the external shell_of the ink 25 container in Figure 4 was divided

into a plural@dy ofSeGRMberate R RgfRett bt ihgraeing ttReent fromthat for
the ink container,  in Figure 3. { ot her words, Fjgure 25 JANUARY 2006 -28 4
shows an examRTe g P ifsHi Y3 tht B Thi P restdti PRt tRereclpecifical ly,

the ink gontainer in iqure 4 is € up o di screte sections: a first

d f t
member 191 i nt egr al |y NEHpr |16 5090 o et G ha iR contarnes

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 1lla 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. In other words, Figure



5 an anbient air inlet 105, a bottomwall 131 having an ink outlet 104, and
|l ateral walls; and a second nenber 122 integrally conprising a partition
wal | 107 and a lateral wall. Next, the order in which the inRSZoNUaARYe00610
structured as shown in Figure 4 is assenbled will be described. In the case
of the ink container in Figure 4, the second nenber 122 may be attached to
the first nenber 121 after inserting thegfirst and second 15 negative
pressure generating nenbers 102a and 102b into the first nenber 121 so that
the partitioning wall 107 can be inserted between the first and second
negative pressure generating nmenbers 102a and 102b, or the second nenber
122 may be | nbeshaas iant ;cetdmeple ref 20modkibecatizdnwhf | €hihsl ding the first and
second negative pressure generating nenbers 102a and 102b to the second
menber 122. |emhediment. t MorekspemiBicrkldestiye Inkwhorhainari ak cont ai ner
is divided into a plurality of pieces 25 for manufacturing, the ink

cont ai ner shdWBYTe F gif andrle sul Hef st dkserRte nkeebheRshe? FRCBtgure 3. In
the case of the ink container in Figure 5, however, the 25 JANUARY 2006 -29
negative prefReMReGehdl atntREFRWEcAMRr {310 3 nbPR- Wl k3@ oRPYBABAL . In

ot her words, Figure 5 shows . another_exanple of a nodjfjcation of this
orbodi ot Wb AMSRRS (a1 06! T hbugh BHCtTBHRl bel b} caerras an

ink outlet 104, and lateral walls; and a second member
122 integrally comprising a partition wall 107 and a
lateral wall.

Next, the order in which the ink container

10 structured as shown in Figure 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



5 generating nenber 102 in Figure 5 is a single-piece conponent, it

is

provided with a cut 102c, into which the partitioning wall 1 [ S,.I d
to effect the ink container shown in Figure 2, in which the 2%@%$p08§9ﬁ%2

pressure generating nmenber

102 conprises the top and 10 bottom portions

virtually discrete fromeach other. Next, the order, shown in Figure 5, in

which the ink container in Figure 5 i s%%senbled will be described.

In the

case of the ink container in Figure 5, 15 the second nenber 122 may be
attached to the first nenber after inserting the negative pressure

generating nmenber 102 into the first nmenber 121 §% jnsertjng. the
Darci t1 on'ng AREPIELYS, BERSE Wife SR AN GlemRE b o

menber 102,

nmenber 121, W€ K6

t1%e® pi el

fe generating

o lfle 2, s6e0nd magber, 122 gy, be dnserded Lpto,the first

ng the nega

I'Vé pressure

éﬁeratlﬁa"%enber 102 to

the second meghehol22, Akl Je'SilddiC (1A RGN 14# 10N S0AldsgQT, i NTO the

cut 102c of the negative pressure generating nmenber . or the

benefits of guRLOXRAYi#iTNANE- Aldiedald Yk

ting menber

@ﬁﬁyr_é§§ﬁ¥é
102 as described above, conponent count iIs reduced, dﬁfc in 25 JANUARY

2006 - 305t ur gen@aGehg menbH AioREr BN AE W i 19 £08ingl1 EPides, the top
and bottom portions of the negative pressure generating nenber are

literally combmponent,t irough presrigrss agith enseut npp2datintk whdewhly fl ows

10

15

20

25

the partitioning wall 107 is inserted to effect the
ink container shown in Figure 2, in which the negative
pressure generating member 102 comprises the top and
bottom portions virtually discrete from each other.

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,
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
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.

As for the benefits of employing a single-
piece negative pressure generating member 102 as

described above, component count is reduced, which in



5 through the passage to be supplied to the recording head; ink flowis not
interrupted in the passage. The ink container shown in Figure 6 is another
exanpl e of the nodification of this enbodi nent of the presengs IAVEARY306

Its external shell is made 10 up of four discrete conponents: a top nenber
112, a bottom nenber 113, a first lateral nenber 111a, and a second | ateral
menber |1l b, which are identical to thgge shown in Figure 3, whereas its

negative pressure generating nmenber 102 is a single-piece conponent with 15
a cut 102c; in other words, it is identical to the negative pressure
generating nmenber 102c shown in Figure 5. Next, the order in which the
conmponent s shawm reduieguriaks cand aigwaninlaed fiatttumimg dostont ai ner will 20
be described. First, the top and bottom nenbers 112 and 113 are to be

wel ded to thd&urither,| gher Fom@asepqtiton portdiens taf fdatiegatpiessur e
generating nmenber 102 is to be inserted into the box nmade up of the top 25
and bott om mMPASSSITE] Zeaed ating Manheie ane dil Yeqad ly CQﬁﬁﬂﬂﬂoqﬁla. Lastly,
the second |l ateral nmenber Illb is to be welded tqg the first |ateral nenber

I11a, with 25NFRNGARFILOBE SSRIhENPHTING driidty W ISMRPAREHIMF i n the cut
nser i nati‘ﬁg%a T PRR S Juh e S LAt s THA IS box made up
of the top ap a%ptgnk flow is not interrupted in the passage.

The ink container shown in Figure 6 is
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 1llla, 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 1llla.
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 11la, with



5 nmenbers 112 and 113, the negative pressure generating nenber 102 may be

held to the second lateral nenber Illb, wth the partitioniﬂg wal | 107
fitted in the cut 102c of the negative pressure generating AANUARY 2006,
this case, the conbination of the second |ateral 10 nenber |Ilb and negative

pressure generating nenber 102 is to be inserted into the above descri bed
box. The enpl oynent of an ink containef3ldesi gn such as those descri bed
above, in which the external shell is divided into discrete nenbers

i ncreases 15 conponent count, but provides the foll ow ng benefits. For
exanple, in the case of sone ink_containers, the sizes, configurations, and
the |ike, ofthPRePRTEXtEAPRAPT WAL d0dnd nseFdSd, d hrids W et 2% ng nenbers

102 make it virtually inpossible to properly insert the 20 negative
oressure. gentha! MG HEeP 2 E8S Ry JorRY S S A 12 (IRTSE 1 he
enpl oynent of t?e i.nk . cont ai ner gﬁsig%, %n whi ch the external, shell and
negative presBEF82geREr ARPRY EABTOEFCLHIS IR VG BIGSPUISHHIE AU ity of

di screte nenmgbgegslggaéﬁgﬁegP%Sbggo%%uenqéfigtgﬁ#gHﬁﬁ%%ﬁhy1§%§¥Mﬁo assenbl e

these ink contarners erw se are oss1 b 0 properly
assenbl@i 25méﬁNQ§BY1¥90§n63%1§,1Qh£5n%%ative pressure generating

member 102 may be held to the second lateral member
111b, with the partitioning wall 107 fitted in the cut
102¢c of the negative pressure generating member 102.
In this case, the combination of the second lateral

10 member 111b and negative pressure generating member
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 provides 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.



25 In the above, the nethods for assenbling the ink container in this
enbodi nent, and the structural variations thereof, were described. As for
whi ch  nethod shoul d be enployed, all that is necessary is to25JANAARYAM60f
t he preferable nethods, based on the structure, configuration, size,
conponent accuracy, ink delivery performance required of an ink container,
and the like factors. (Enmbodinent 2) Firgdre 7(a) is a sectional view of the
ink container in the second enbodi nrent of the present invention. Referring
to Figure 7(a), in the ink <container in this enbodi nent, the passage 208 is

| ocat ed i mately aboye the ink outlet 204 in oth dg,, th
20615 | ocal od S0 thatir LS BBPEEr 4P, ARELONS! At PR pASREGE 508 and | k-

QUL el (204 RRONER STRLLa' A1o!Babokhalle ! Keal (HDQUIEL foduci no (e

di rect di stance passage Ftens the

di stance th@ak@%;&?g%“%h&&&é&,“@Q?hi&%s@&?%&ﬁﬁe ANt g cyrenber 202a, or

the top portion o e negative pressure generating nenber 2, must flow

fromthe pagagfiga2@Bohat Be bhp1eyklet a294tnkhr auohdae 386014 egative
pressure generating nenber 202b, or the bottom portion of the negative

pressur es gengaadbtfgonBeEBEethd03redblrabltl Aeithgds)t Balska wRcame negative 25
JANUARY 2006

structure, configuration, size, component accuracy,

ink delivery performance required of an ink container,

and the like factors.

(Embodiment 2)

10 Figure 7(a) is a sectional view of the ink
container in the second embodiment of 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



-33 pressure generating member 202b. Therefore, the pressure |oss which
occurs between the passage 208 and ink outlet 204 of the ink contalner

this enbodinment is smalier than that in the first enbodi nent 2 ?ﬁd@AE¥%MM
ink container structured as shown in Figure 7(a) and Figure 7(b) is useful,
for exanple, when a large flowrate is required. Like the negative pressure
generating nmember 102 in the first enbédnent, the negative pressure 10
generating nmenber 202 in this enbodi nent al so has the top and bottom
portions, or the first and second negative pressure generating menbers 202a

d 202b, which ted by th 207 Th f th
ﬁgl ghts of tﬂlégfs?ilzﬁsgﬁgggég 8yTng&32rl g gg’%tf\r%logr&er@ﬁ ngerrrgng(ra(ra 202:
d 202b th h ht t t t
mober 202 BFPRCPEE ReSgnrRigp” PREUEs ?E’Ftwa?ﬁa* %3%%335%%’3%5 &?pﬂq% cure
generating ”?Hi?%ﬁt%g%ﬁ%oﬁn%zﬁg BRLNG AR nhe jhel tive 20
2™ 0 h£&¥1rs

pressure generating nme thé pressuré heads and second

negative pregsubfadener 2hufdendRTher AR22 ;304 %%%dim\etr&rﬂs fyd ne_direction

in which the pigment in the negative pressure generating ne 202
settles are ppbfjhhe-BRRE1 RESSEYIE Rl rble adD SHeUA! I1¥e FIIRSSUIA HEnerating

menber 202, and therefore, the difference in the pignent concentration
bet ween the aa@ Rrilgubet 70B) pekt ueBFull) Eaeh efample ,2 WhENNEARG 06
flow rate is required.
Like the negative pressure generating member
102 in the first embodiment, the negative pressure
10 generating member 202 in this embodiment also has the
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 heighté 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



-34 negative pressure generating nmenbers 202a and 202b is smaller. Thus,
even when the ink drawn fromthe ink container |eft unused for a | on

period of time is used for image formation, the difference i3 5006
concentrati on between the beginning and end of the image formation is
relatively small, making it possible to record high quality images.

(Enbodi ment 3) Figure 8(a) is a sectiomd4-view of the ink 10 container in
the third enbodi mrent of the present invention. The negative pressure
generating nmenber hol di ng chanber 310 of the ink container in this

enbodi nment |s art|t| oned by two partiti on| I 5 307:, first and second
partitioni ng™RdPi §V§O?§e§ﬁ8¥e‘3@%’e i8S fE eer';gg(P\lf“e gso&be Sener at i ng

menber  hol di L é?[Q%”be‘ﬁmsf' S %f?_%%oq,heag?%@%g@ 3%%%{ \%eprq{ssure

generati ng me ol di éhanbers 1% st and

second chanb e can fis i'St passage
308a, and tﬁéﬁgéég% th| %%l&dﬁ f%be%sqg%%gq’et!gogﬁg% ;Ljrlgl ¢énnect ed

t hrough t he n a n L g nenbers
302a, 302b, BeeanoR Egll% , Poiacen MR ey qng?l?n“%tdﬂm:

respectiyel ycoRknkeatidapgedeien ¥heMbeditntingt WHd Yerd\dapaigent parts of a
si ngl e- pi ece negative pressure generating nmenber 302, continuous through
t he 25 JANUARMag80@ormation is relatively small, making it

possible to record high quality images.

(Embodiment 3)

Figure 8(a) is a sectional view of the ink
10 container in the third embodiment of the present

invention.

The negative pressure generating member
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



-35 first and second passages 308a and 308b. In the case of the latter, the
negati ve pressure generating nenber 302 is provided with two cuts, the
| ocation of which correspond to those of the first and secondSJANUARY 2006
partitioning walls 307a and 307b. In the case of the ink container in this
enbodi nent, the negative pressure generating nenber holding chanber 310 is
divided into three negative pressure gé®erating nenber hol di ng chanbers:
first, 10 second, and third negative pressure generating nmenber hol ding
chanmbers 310a, 310b, and 310c, by the first and second partitioning walls
307a and 307b_extendin% in _the direction perpendi cular  to the gravity
direction g. I¥R&FePBAeSerRBAyPESSGILSHSES % R8PS i IR Ghe 1G4S/ of the
direction in fhiﬁh he Eigne t settles, in the first, second, and third
negative  proLsthe JBREPALT FHenBRGaLd VS0PECSSSE, SRFTAIOS MARPET n t hese
r

negative pre re_generat.i r haldin chanbers, are a imately one
th?rdlYhepprgéguF§g§6oﬁégéggwqgﬁg%wgg§PiIégﬁpgs &ﬁ?ﬁﬁﬂﬁﬂéﬁi%ﬂ} XLber 3%2

I d i ' [ . | di hanber which d
ot have t heCpePePEEnl EEoEbRatoaR Pt (1t e, G 5076, Thus, the
differenge ip thet bHﬁﬁBtw89ﬁ%e%bﬁﬁtbﬁﬁ Retyween the 25 top and bottom

portions in each of the“negafive pressure generating menbers 302a, 302b,
and 302c is smaller. ;hhengl ehge ¥eRNAN8RAK RS NtAK AW, fyya t he 25 JANUARY

2006 embodiment, the negative pressure generating member
holding chamber 310 is divided into three negative
pressure generating member holding chambers: first,

10 second, and third negative pressure generating member
holding chambers 310a, 310b, and 310c, by the first
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
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record high quality images.

This embodiment is especially useful when the
ink container is relatively tall. Although, in this
embodiment, two partitioning walls were used to divide
the negative 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
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
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.

Like the ink container in the third
embodiment, the ink container in this embodiment has

two partition walls, which are partitioning walls 407a



-37 and 407b. However, in the case of the ink container in this enbodi nent,
the first passage 408a connecting the first and second negative %ressure
generating nenber hol di ng chambers 410a and 410b, and the seZdddNUARN 2006
408b connecting the second and third negative pressure generating nenber
hol di ng chanbers 410b and 410c, are positioned so that when their positions
are projected onto a plane perpendicul¥7to the gravity direction g, they
do not coincide. 10 Wien the first and second passages 408a and 408b in the
adj acent two partitioning walls 407a and 407b, respectively, are positioned
so that they do align in the vertical direction, the sumof the
I’Ei‘é‘do%%badj 5‘%’

hei ghts of t MRV S0 e ds V@S5 &fs e kSRR IMRT nenber s, in
terns of the.verti.cal .dir.ection, has to be taken i consi deration, as far
as the pi gt SOVH STBRTIARR 0 Ao EATE b BASEATS 0T et LR o

specifically he. . ssur i thin t 20 first n ive pressure generating
menber 402a ggtgs%l%{)sﬁ; z}glglef\%cgb’[ éleg:a&)ln% ﬁ)argesszf’guereerg %r})enr%il of the third

negative pr et IHA AN eHIRING: W3 ﬁéﬁfgﬂe‘b;ﬁ i L sdbhgecond

passages 408a and - are position so t ~do no ignn the
vertical 525 giaseGlge0n08H @o@in@ctikp thtl *Tdmif dHdBirg %?é%é@ﬂ@é‘t in the

second passage region 440b is concerned, only the pressure head obtai ned by
addi ng 25 JANJAR¥u2@0@enerating member holding chambers 410b and

410c, are positioned so that when their positions are

projected onto a plane perpendicular to the gravity

direction g, they do not coincide.

10 When the first and second passages 408a and
408b in the adjacent two partitioning walls 407a 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



-38 the height of the second negative pressure generating nenber 402b to
the pressure head of the third negative pressure generating nenber 402c has
to be taken into consideration. To the first passage region 42 JANUARY 2008
second negative pressure generating nenber 402b, only the conbination of

t he pressure head and the height of the first negative pressure generating
menber 402a applies. Further, the first38nrd second passages 408a 10 and
408b may be nmade in the first and second partitioning walls 407a and 407b,
respectively, as shown in Figure 10 so that they do not vertically align,

and al so so that thex arg Eositioned close to the ink outlet 404 in terns
of the hori zbRgale18hyi PECEPENSCFAPE PRIREA¥A: PrESSEES OrEediadiidies bet ween

408b and | nk"GTEt 1904, TOr SABCPARSEHEPOPBAS Brotll: d gt "oPAIE ven | nk 20
COntal et SLAKERMREY, 3edEags haCReABREC URCRRY YRR < R gL OV rate T
LoverLicr i LinBRagESESOHEL ! buceteLetcaknte it Wp T e 112 o
25 JANUARY 20Q8€ second negative pressure generating member 402b,
only the combination of the pressure head and the
height of the first negative pressure generating
member 402a applies.
Further, the first and second passages 408a
10 and 408b may be made in the first and second
partitioning walls 407a and 407b, respectively, as
shown in Figure 10 so that they do not vertically
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



-39 invention. An external shell 501 is provided wi th bl ocking portions
507a - 507d, which are nolded as integral parts of the case 501. The

bl ocking portions 5 507 are not extended all the way to the @pgadNUARY\2106s,
| eavi ng four gaps, or four ink passages 0, P, Q and R (508a - 508d), one
for one. Referring to Figure 12, the bl ocking portions 507 of the external
shel | 501 can be satisfactorily inserted9y providing 10 t he absorbent
menber with cuts 509a - 509d in advance. It is also possible to divide the
absor bent nmenber 502 into five discrete absorbent nenbers 502a - 502b, and
reassenbl e then1|nto t he external shell 501 so that they wll be placed one
for one in thBVEPLLBE-anong 15 the bl ocki ng portlons 507a - 507d of the

external shell 501. Each gf_th& Rli§n§§§es Sl - % absor bent
menbers 502a - 502d. PBeBECEFRALySHE beﬁﬁ1R€8Vé 3 1o the |

i 502 i
the  rati S”O%f‘%hﬁlﬁé BRF PR RR Ar -1 AR hRs B IR 3“#%9%%& 8%ki ng portions

507a - 9079, 1hpkaruhl plskleodbepEbRALTBRYET S TR B15RIZY B ditay  od one

for one. e“intefval’'s may be equal . However, it 1§ erable to

desi gn tshe '557CQPéah8€re§thBéB b0e that %yaltoh%ghwp%sqrt@dua' Iy reduced

toward i nk
walls, leaving four gaps, or four ink passages O, P,

Q, and R (508a - 508d), one for one. Referring to
Figure 12, the blocking portions 507 of the external
shell 501 can be satisfactorily inserted by providing

10 the absorbent member with cuts 509a - 509d in advance.
It is also possible to divide the absorbent member 502
into 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 - 502d, 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



25 JANUARY 2006 -40 outlet. Wth such a design, the closer an interval to
et, the gentler the pignent concentration gradation in the

the i nk outl

interval. Therefore,

when such a design is enployed as a couﬁ?éﬁﬁ@é@ﬁ?@“%or

the 5 occurrence of a steep pignment concentration gradient resulting from

the settling of pignent-based ink, not onIy can satisfactory results be
expected, but also the stirring effecr 4Pssul ting fromthe ink flow
generated by the ink delivery fromthe ink outlet is 10 likely to be
preferably distributed throughout each interval. Further, the synergism

anong t hese
di fference i

BTG AL e oS b BB AL eSS

t he
i mage

formation. 1§h§ mgﬂfieo&ﬁi@ 5'98&58%1;%?”@11% ggﬂ\en@%'ofdc glttlr%r%i%fp AL

enbodi nent ,

plurality of rS’aéE{Sﬁelﬂ%héoﬁ!ﬁtéébéﬁ?rbe%e%‘f@%‘és) whdaWRY e, of he

menber 502 i

Fi gure 13(a)dé§|1

502e, which

cht absorb nmenber IS also ma

n Flgure 13(b) s different from 20 the absorbent nenber

is the closest one to the ink outlet, are provided with

absor bent

in

aisaéinpla%ar Bent pBHheeTmeaseR! fher thae absorbent member

proj ecti®mns décarddncOngsf ar segep wgﬁantaeane@wt\t@lt%h g@adhienrassages O,

P, Q and R
conpl eti on

portions 25 (508a - 503d) shown in Figure il. After the
péstiheingsenbhythé thetilakgcott pigaentt-bakseds ink,t hott he

absor bent nenbers 502a - 502e placed in the

10

15

20

25

only can satisfactory results be expected, but also
the stirring effect resulting from the ink flow
generated by the ink delivery from the ink outlet is
likely to be preferably distributed throughout each
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.

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
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 0, P, Q, and R portions
(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



25 JANUARY 2006 -41 external shell, the capillary force in each of the
passages 0, P, Q and R portions (508a - 503d) is greater than that in the
portion other than the passage, and therefore, inproved ink d€VANLARY2006
performance can be expected. Figure 13(c) shows anot her exanple of the

nodi fication of this enbodinment, in which the absorbent nmenber 502 is al so
made up of a plurality of discrete pori4lons. However, the absorbent nenber
502 10 in Figure 13(c) is different fromthe absorbent nmenber in Figure
13(a) in that all absorbent nmenbers, except for the absorbent nmenber 502e,
which is the closest one to the ink outlet, are tapered in terns of the
hori zontal die*d@indl shalde ithe GARidiARY farceniidereach @fgsthRing UL - W4,
one for one, which are equivalent. to thekﬁgfs es 0,65) C% and R portions
(508a - 503dP3SSAEHT G Figlte aPd BaRPrt Bt o)t assenbly of

1 the ext or FRCSE AR HE dpitHaiP TR0 5 Ehdiial i passages 0. P
than the pasEagEedsd i AR o % Mot/ Er 40 A T of nance. can be
Shel 1 of >t he Bl ranr et b bt edd L B Re. Bl ur al i ty of ink bl ocki ng
portions absolutely iFfRRIfRaN & ) SHdMs ¥ HRNS WLGY 1R hdBY be a
modification of this embodiment, in which the
absorbent member 502 is also made up of a plurality of
discrete portions. However, the absorbent member 502
10 in Figure 13(c) is different from 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 tapered in terms of the
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 - 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 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



25 JANUARY 2006 -42 nonolithic 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 @f JANVARY 2006
absor bent 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
cont ai ner structured as shown in Figure42* for showi ng the changes in the
pi gnent distribution 10 which occurs while the ink container is |eft

undi sturbed for a long period of time after it is filled with ink which
contains pignent_as coloring agent. In Figure 14(a), the ink container is
left undi stBepelitRichBepbstt Fokhi @ RAPGH S BE Pl IGdtet ofs FHEs downwar d
in ternms of the gravit directign g. . It .i.s conceivable that this position
is the posit?bn™ &s%néadsyuanof-ne BoHrailidy ®ii Od SOFetenPAditoSer i s

shi pped, is in tore for sale, or nuseq in._a.printer.

f | e, | ef t
Figure 14(a) gﬁ Q%rtﬁgﬁFnE°§61885P§F98rwaﬁﬁg .ﬁié%ggeﬁ Ry r éHoused
during its 3P%§?$9%hpsﬂgégggsF?rtggt5%%°§%F tl%gmh%rcagge o Wil e the ink

cont ai ner was on for ong period t1e, the pignent
25 i n other Ver el ppEBEUEha kS, b B e on ndlcHod Hry oy B | "remper wms
made di ffereptohhiopibhabpplrblfs .ot her absorbent nenbers. For the purpose of
making it
Figure 1l4(a) and 14(b) are sectional views of
the ink container structured as shown in Figure 11,
for showing the changes in the pigment distribution
10 which occurs while the ink container is left
undisturbed for a long period of time after it is
filled with ink which contains pigment as coloring
agent. In Figure 14(a), the ink container is left
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



25 JANUARY 2006 -43 easier to understand the changes in pignment
distribution in the I N container, each absorbent nenber in Figure 14 a% S
divided into arbitrary regions, which are different in pignmerdf JANUARY 2006
concentration, 5 which in this enbodi rent was expressed in three different
| evel s (al though, in reality, pignent concentration gradient is
continuous). Mre specifically, in Fig#3e 14(a), a referential code X
stands for the bottommost region in terms of the 10 gravity direction g, or
the region with the highest pignment concentration, of each absorbent
menber; V, the topnost region, or the region with the | owest pignent
concentrati oR3SiRkT O ¥pdeEstiord &G henossr dfePIIMERE region with the

i nternedi ate pignent 15 cqoncentration. Al though, in Figure 14, the pignment
distributiondg§%§%gP§§§8dIPnt&FSﬁ#hGHn$€1P€§éI?aﬁﬁ’abF%Ejﬁﬂﬁbose of

schematical | y expressi the i of t.he .nanuyniform pi.gnent distribution,
the actual ~BFGREAT 1 SCAEBG 119 s 1eoftVidEts [ACoSF I Sk i rety 20 of

h ab b Ei 14(. i cal h t,at f th
Chk ot ai noregtplec ] utlieBl e A SN St MUbIIG AR i o

for a 1080 Pghiaf 9h khi® emBloddndht! Wat Captessiy Ao stit but f on

within 25 eac orbent me s chang roughly dividing the absorbent
nmenber into ajpreiahitt ¥etdl sOf d1@BicRyh, i¥% rdh13Reg Xdlidrdetient in pi gnent

concentration, as in

concentration gradient is continuous). More
specifically, in Figure 14(a), a referential code X
stands for the bottommost region in terms of the

10 gravity direction g, or the region with the highest
pigment concentration, of each absorbent member; V,
the topmost region, or the region with the lowest
pigment 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



25 JANUARY 2006 -44 the case shown in Figure 14(a): a referential code X
stands for the bottommobst region in terns of the gravity direction g, or
the region with the highest pignent concentration, of each aPSdADMRY 2006
menber; V, 5 the topnost region, or the region with the | owest pignent
concentration; and a referential code W represents the region wth the

i nternmedi ate pignent concentration. Fréfre 15(a) is a schematic sectional
view of 10 the ink container, for showing the ink flow which occurs in the
ink container as an imge formng process is carried out after the nounting
of the ink container shown_ in_Fi ure&%gé?) into the inkjet head nounted in

. Kj
the i mage fore ngPSppirayysin Righre 18 FRESFPBRIFLi §98Fedt ed t hrough

lurality of bspy b b ions V d X .phich h

etul tod whi TEdRE TRR EBR AP REPRAREC] BPUCURAR Ot SPBRE OAndVare di (1 erent in
[ t [ ink.fl h V.-  W- X -r V-

W T “20 Gt By Rro@e R0k, 47 Pl ERSHeR MIshocRE ReEBRSEY the fnk

gradual |y ComuGRass LonL0g: PYEIANS oFOOSERTLALLARCAL hBRLEEYI g7, that is,

the initial ~prgnent concentratrion | e change h "pi gnent
di stribuionydi €hphest op&y 6£49 ?P %ﬁ@l takidn Q@ghaltner 18kke the ink
a

contai ner was | eft undi sturbed or ong period of tinme is reversed by the
ink flow wpidm&eeuESndsnt hetisk; Condabneefbsetsedl £EB68ROW NG
represents the region with the intermediate pigment
concentration.
Figure 15(a) is a schematic sectional view of
10 the ink container, for showing the ink flow which
occurs in the ink container as an image forming‘
process is carried out after the mounting of the ink
container shown in Figure 14(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 —-V — 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



25 JANUARY 2006 -45 the pignent concentration to the initial concentration.
Therefore, the problem caused by an ink container in accordance with the
prior art that the image density effected by a given ink cont?dJANUARY 2006he
begi nning of inmage formation is different from that effected by the sane
ink container at the end of the imge formati on does not occur. Figure
15(b) is a schematic sectional view of =43te ink container, for show ng the
ink flow which 10 occurs in the ink container as an inage form ng process
is carried out after the nounting of the ink container shown in Figure

14(b) into the inkjet head noynted in . the imge formng apparatus. In this
case, ink fltg\ﬁ ploge eﬁoé’fet'#rr P 59 Srhzfl i]‘gvtolfa]t he 15 absorbent menber

regions V, W_and X_ which have_ result whil e .the ink container was |eft
indi ot ur bed. CERTCRRE ARG obane S P B TR AT PO aor do.
ink flows thr,oug - - X - - ...and s . 0 hi s case,
t he pi gnent ig&c%r?}:%r?tqrn\éé& on' iaﬁzcﬂ\ﬁéél cgvm')‘sr%gthl %eg?par&lr}é iﬂy&cgnﬂ\)aeér ges to the

aver age pi gn%%fqﬂ]ag%mare%gi Ut #8 dLPPRS g i veBliddiS &rﬂeaiirm;,é]:c pi gment

concentration o € 1nk; the change 1 n pignment distribution has

occurreds inthie pelk nrQRiAioieindYd &driiRitith GANAIfITRS d&id 25
undi sturbed for a l'ong period of tinme is reversed by the ink flow which

?ﬁcurs as t heniatk egFRicticde by Thel$Rbhe @S QoG ilder RitYrEHY dancentration to
© 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 plufality 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. 1In 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



25 JANUARY 2006 -46 initial density. Therefore, the problem caused by an

I nk container in accordance with the prior art that the imge densit
effected by a given ink container at the beginning of inage féﬂﬁﬁﬁﬁﬁ%?@m
different fromb5 that effected by the same ink container at the end of the
| mage formation does not occur. Regarding the intervals between the adjacent
two bl ocking portions anong the bl ocki rgbporti ons 507a - 507d in the above
descri bed enbodi nents, it may be 10 expected that the effects of the present
i nvention 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 hBiFdbdkrdenpdtynt eThareipoRe | Sher PERS l@dycadised doham formity in
15 pi gnment dlstrlbutlon i n_the absqrbent nmenber in the interval. The proper
ranges for thBKnGABER1BET bPoéEFﬁﬁdﬁﬁﬁﬁeW§thlﬁP@rF&P‘H?ﬁ€ﬁ5F§@r and t he

ik d dent t I t.h d t

| mpossi bl & + BB ﬁﬂﬁrﬁ%‘se“ﬁwsaﬁy. GEPeRLed vy éﬁgaa.%ﬁ@ r qsra\% e e
structural ﬁ%anggneng hema 8V% d%s% b 5b§% L n which the
bl ocki ng nenbergeate é??aﬂgea 88°t h3E"PHé 8I6§e 6’5%% é§"n of an

absor beny megRe L pelheeh Ty OPhLeh ankEnRILERYR 0l G b ggqb%men the

bl ocki ng nmenbérs I's one 0O e exanples e desi red

Struct Ural  a¢faNgRAEE! ForkHELBRT aobl hBE BEEGSding enbodi ments, vhere

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



25 JANUARY 2006 -47 there are a plurality of passages 508, they are
positioned so that they do not align in the gravity direction. Therefore,
as the ink in the ink container is consumed, the ink flow is2¢/AMUARY 204
t he passage 5 508a, for exanple, through the absorbent nmenber 502b, and to
t he passage 508b | ocated at the opposite side; in other words, the ink is
forced to flow repeatedly fromone sida7f the ink container to the other,
flow ng through virtually the entire region of each 10 absorbent nenber in
the ink container. As a result, the pignment concentration of the flow ng

i nk beconmes the average of the pignment concentrations of the regions it
goes t hroughthgredaaiel p edmredditiyy ofo palssagdes 508, gihgweritreoncentrati on. 15
(Enbodi ment 6) Figure 16 is a schematic sectional view of the ink container
in the sixt hPesBddorest soTRibat dhsedideemot f1digry dmerkthe raaviiey fifth

enbodi nent in_ that the blocking portions 607 in this enbodi nent are 20
tilted, wher 8dSeChdop-ocPRFeSOLEi-0RS 5P ikt HE e Hke ARG HEMRE shown in

T L e R cHIC Sl SIS B Al Gl Dl ockino
o o eblo30 L rol"EA3530°0 18000 130 0RA0 AR CTNRLE A, °°%, b T
17 shows theaﬁGSQBb%ﬂE %%%@%beGQ%éd“ﬂaﬂé%ed 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 - 6074, 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



25 JANUARY 2006 -48 enbodi ment. The cuts 609a - 609c have been made in
advance so that the bl ocking portions 607a - 607c perfectly fit into the
cuts 609a - 609c as the absorbent member 602 is inserted int3SINANUARGZHA
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
smal | er absorbent nenbers. In the case-d8-the this 10 exanple, four smaller
absor bent nenbers 602a - 602d are enployed in conbination to produce the
sanme functions as the absorbent nmenber 602 in Figure 17. The thickness and
configuration of each of the absorbent nenbers 602a - 602d are determ ned
accordi ng 15embodhmensi.ghfThgf cugs EQP%&r valdb G9&r \iaste theen deadesbondi ng cut s
609, and the conpression ratio of _ the absorbent nenber in the interval

bet ween t he 2E8¥RREEPSRIIERGtoitbekPAEHING X ders 8018 qurt®AT. Figure 18(b)

shows anot her exanple qof the. 20 nodification of this embodi nent, in which
t he absorbeﬁ?rﬁﬁggéV %65 iotg dhengidsuflde & AUAUAT VERR  smaller

bsor bent Thi e i diff t, h di |
hown 1 n F GUPSOTBERT PRECERAPOA 1Sof o0 CSiiFLD A0 Heber s 11 ¢ hi s

25 exanpke aggeag %B? formof a rectangular solid. Also in this exanple,
t he thicknesS and configuration of each of the absorbent nenbers are

det erm ned according 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 - 6024
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



25 JANUARY 2006 -49 to the height of the interval between the corresponding
cuts 609, and the conpression ratio of the absorbent nenber in the interval
bet ween the correspondi ng bl ocking portions 607, in Figure 125 J3NHARY 2006
18(c) is a schematic sectional view of the ink container, for show ng the
pigment distribution in the absorbent nenber 602 in the external shel

601. In the drawi ng, the pignent concedOation is roughly expressed in
three | evels: 10 sparse, nmedium and dense |evels. Regarding this pignent
concentration gradient, optimzing the above described conpression ratios
makes it possible to .allow_the ink to snoothly flow in response to ink
consunpt i on, *BosPEi PELGNE: PECEPRg IPkETNRINOREWES . dh€ent rat i on aver agi ng
effect. Figure 19%a% i.S_a scheng@'c sectional view of the i.nk %pntainer
shown in Fi gGPET$EPPBAL NG &S ‘a?% &engHQEQﬁsﬁﬂqﬂ§a§FPbP being filled
wi th such ink, that uses.pi nt as | or.i ng_agent, .for show ng the 20

pi gnent concgﬂ?rgsﬁ8ﬁ 8P§dP§ eSflflhg?1 iéﬁgﬁfy%gsé&tﬁeﬁﬁ affer the ink
cont ai ner wa stu ! peni,od .Qf L.i e, the nmeaning
of schenaticéo%gg%ﬁéﬂggﬁé égggﬁgg%uggék?%gfhgoggsé%iSéﬁgﬁebﬁgéigure 14. The

attitude in whicht h_eF-EB{‘i_rEO'i‘h"(‘-bgerisi 2 kehbma? i diegtyrhed iv'le? Qe 19(a),
is the sane as that in "Figure 18(a), in which the ink outlet faces
downward, whgeeaskt Benahihbederb? WAbGAnghenkNpigaRidl ner |eft

distribution in the absorbent member 602 in the

external shell 601. In 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
14. 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



25 JANUARY 2006 -50 5 10 15 20 25 undisturbed in Figure 19(b) is the sane as
that in Figure 18(b), in which the ink outlet faces sideways. Wile the
ink container is left undisturbed in the above described att 26 JANUARIP006
absorbent nmenber divides into a plurality of regions different in pignent
concentration, which in this enbodinment is expressed in three |evels,
represented by referential codes V, W538nd X (also in this enbodi nent,

pi gnent concentration levels are arbitrary levels as described wth
reference to Figure 14). Mre specifically, a referential code X stands for

the region with. the I.ghest . pi gne ngentration, or the bottomopst
reglongof eaEﬂQéBEBFBﬁﬂ?1ﬂehﬁ§P%§e2§#gﬁ 1Fntpgrﬁ§mﬁ=aﬁlﬁ?ﬁ&ré&%ty di rection

g; V, the re L on_wi p| nent con nt.ration ry t he topnost
region of ea h uﬁﬁsggﬁéﬁ %?C e ﬁnk Fé%t rﬁ %%ﬂ%?vv st ands
for the regigp; tghgh? kn&g&@ggbgge un%qg& Flgure 20(a) is
a drawi ng for show ng ﬂe occurs e |n contalner shown

in Figure 19(a}e HBHEE?ﬂﬁbnatclEchaEJ,eEaBﬁagb%%te%q: ibnberPriNter as an

i mage is printed. raw n
5 divides into a plurality of regions different in

pigment concentration, which in this embodiment is
expressed in three levels, represented by referential
codes V, W, and X (also in this embodiment, pigment
concentration levels are arbitrary levels as described
10 with reference to Figure 14). More specifically, a
referential code X stands for the region with the
highest pigment concentration, or the bottommost
region of each absorbent member section, in terms of
the gravity direction g; V, the region with the lowest
15 pigment concentration, or the topmost region of each
absorbent member section; and a referential code W
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. In 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 -2 W &> X —V 5 W — X,



ink flow J is created through a plurality of the absorbent nenber regions
V, W and X, which have resulted while the ink container was |eft

undi sturbed and are different in pigment concentration. In o2AdANUAR Y2006
ink flows through V -i W-> X -5V -- W-+ X, 25 JANUARY 2006 -51 and so on.
Also in this case, the pignent concentration in the flow ng ink gradually
converges to the average pignent concetfi¥ation of the regions, that is,
the initial pignent concentration of the ink; 5 the change in pignent

di stribution which has occurred in the ink container while the ink

container was |left undisturbed for a long period of tinme is reversed by
the ink flowRdFPcRoccdlSidn HdisHicassin diterPignenfsed, restoring the

he b obl om CEAGEEA By A ik "ok AR GO PRIy | or o

the problem | t rior art
that the i i_t ffected b ' i,nK ' t. t he begi nni

of i mmge 1 or ARGt OR PYCTRdE SEMEN’ G AT ane, UF AR byt he Same
15 ink t ai t .Qf, f.he . f ' . Fi
20(b) i 5 a dthatng ror Enauine The iGN | T SRR e pEAEL, T O

contai nes, Shewn han4E QW @4 dm}tll i ﬂtihrber{ 2&5%]&;8 {}ﬁgg‘?ﬁ ted in a

20 printer, as printing is"carried out. aw ng, low J is
created throygh tRepliwkalddnt a3fndrhern ks e NIn KRG Y a F1Rdk Qs Me¥ and X

whi ch have

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

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. 1In other

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

concentration in the flowing ink gradually converges



resulted while the ink container was |eft undisturbed and are different in
pi gnment concentration. In other 25 words, ink flows through V --s WX -4-V -
Wi X, - and so on. Also in this case, the pigment concentratfdANUARY2006
flowi ng ink gradually converges 25 JANUARY 2006 -52 to the average pignment
concentration of the regions, that is, the initial pignent concentration of
the ink, as in the case of the ink comb@-ner shown in Figure 20(a); the
change in pignment distribution which has 5 occurred in the ink container
while the ink container was |eft undisturbed for a long period of tine is

reversed by the ink flow J which occurs as the ink _container is used,
restoring thEOpFBﬁeﬁYQEBHEeHFHQFPﬁnCOPSePﬁéatHPPIQf|&Hﬁﬂ£ﬂ9%%ﬁbentratlon

pr i or art’ t habeFndB nEb8 dBALie e%s@spéﬁﬁsé‘%%% SRFRT A COR Afer ot the

b f f ti . f, th t ffected
by the Sane PRk HokDE: FBPCabR: ﬁéeeﬁa POk PRRgE e g d?ﬁaﬂ.e@? does ot

oceur. (ETb9gLaSOt oAk ERGHEE £ L3 oRoRENATRLLS pesSLonal: i G ol Lhe i nk

container in Sevent I ésent |nvent|on 550 The

eXter”a|55hebEc8§rEH'§n'EKeCQHkabBBEaEEerSMK&h%rt%% HW%'d@ﬁt%&@I ner in

accordance wth th prior art. However, this ink contal ner I fferent
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,



fromthose in the fifth and sixth enbodinents in that the bl ocking nenbers
710 inperneable to ink are not 25 the integral parts of the external shell |
and that they have been inserted in advance into the absor berdt JARLMRY 20862
before ink container assenbly. Further, 25 JANUARY 2006 -53 the absorbent
menber 702 is provided with four ink passages 0, P, Q and R (708a - 708d),
and the portions other than the four iB3-passages are bl ocked by the

bl ocki ng nenbers 702. 5 Figure 22 is a perspective view of the absorbent
menber 702 in this enbodinment. This absorbent nenber 702 has four cuts 709a
- 709d, V\/mch are fitted with four bl ocki ng nenbers 710a - 710d,

respecti vel y W?HSPﬁQe&BSB‘PB\?ﬁF s W?%BQ% Wik FOF éhftfer nal shel |

702, which th ct th [
R m ck.aa@akébf@?ssa 7105 G f&mzietﬁi same
ffect th h 23 sh the 15
modi 1 cati onPOF RS BB8A fedr. BT iREh FRLPAIEa T SRS 10a - 8100
simlar to tpg gﬁgrblgbﬂﬁhlbﬂ q;% eﬁr(sm7210a - 710d shown in Figure 21 are

i ntegral par a nonol | ing menber 810. More specifically, the
absorbeny menber in Frgy(8e2322Q 4l a P &@%@éﬂﬁ,@wgﬂw Joldg ng net hod:

First, to the top and bottom surface | ong piece of material for the
absorbent nmegbgbrBedt hwRbe@Ngo2hae! xHfs embodiment. This

absorbent member 702 has four cuts 709a - 709d, which
are fitted with four blocking members 710a - 710d,
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 - 810d, and passage



material for the blocking portion 710 are thermally wel ded one for one,
covering the entireties of the 25 surfaces. Then, the conbination is fol ded
in a zigzag manner, creating the absorbent nember 802 whi ch BAJANUARY 2006
bl ocki ng portions 810a - 810d, and passage 25 JANUARY 2006 -54 portions 808a
- 803d. Then, the thus created absorbent nmenber 802 is placed in an
external shell simlar to the one showb4—n Figure 11, conpleting an ink
cont ai ner 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 blocking portion. The absorbent nenber nmaterial having
a structur e POFtLgMse 8082 f‘o%r%ﬁ’g arf hems orhentt hsnisgieafied 10 thermal |y
wel di ng the sheet of bl ocking portion material to the top and bottom

surfaces of PRECIRENS: FemPete Ml Lfaidacad i g/l shedd of PP

fibers, since . a_.sheet of the material for, .a bl ockin rtion can be easily
vel ded to a fafélPdl HothEd °5F shewsp in ﬁéﬂyfebﬁﬂstgﬁ%$ TG 1 bl ocki ng

portion mat efi gl $HE8 def) WY Y ¥t EAMEHEIR e Horld DS paddigdrel LN

poi nt of whicCh'is e sane as at of ‘the

nenber, and L Quaer. Mde ol BP il Befcha ke d AN RO it Ch i S

hi gher 20 than that of the i bers for the a ent ne urther,

adj usting thent i ghes$ 307 A tHaeehi0bue t, MYt Hete b R Qi 19 portion
to prevent the shéet
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



from becom ng excessively rigid nakes it possible to fold the

af orenenti oned wel ded conbination in a zigzag 25 nmanner as shown in Figure
23. Further, referring to Figure 25, when the absorbent nenbéf JOYPARY 2006
formed of PP fibers, a film25 JANUARY 2006 -55 | ayer having the sane
effects as those of a blocking sheet shown in Figure 24 can be forned
across the surface of the absorbent nmeii®er 902, by applying a proper
anount of heat to the surfaces, since the 5 application of the proper anount
of heat nelts the PE portions of the PP fibers, and the nelted PE portions
fill the capillary force %enerati ng gaps in the surface portions of the
absor bent nehkB¥EProbavinge thgr sade eff@ctsd af ddhase mf 3 RLAHeingd 0 surface
portion of the absorbent nenber 902 is relatively rigid. Therefore, it is

recommended RSBt BREWPoPMakd WEE oh SAF L& formsd agerss dh®led with cuts

910a - 910d, whi.ch ar aced as_shown in Figure .25, that is, alternatel
pl aced in thguFIBBCSnB%b%#‘FOﬁ?’f@r?m%aggqbﬁf;% 2.5 ¥ 1PRP X‘i‘erll%b"’bve descri bgd

219239 | 10! dhagoRSCaBRRORY et By 09l GitaMdlg Ui dutgeall the vy to

t he opposite~surrace assagé portions ‘are structured. Further,

in ordergto Q%:b?‘i\’cait@%nt gfpgzﬁ% gg%g%g{ }aigrgﬁ'm% Vp'kféhﬁ’“r&éltb%ﬁ%g ted to 20

the ink outle no heat sho to the portion escri bed
above, accorgdiRgibRsOBE @hel B 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

10 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

15 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

20 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

25 reduced by dividing the negative pressure generating
member holding chamber, with the use of a single or

plurality of ink blocking portions extending



characteristic aspects of the present invention, the height of each
negati ve pressure generating nmenber is 25 reduced by dividing the negative
pressure generating menber holding chanber, with the use of &5§$N8ﬁ§¥ﬂ0mi
plurality of ink blocking portions extending 25 JANUARY 2006 -56

perpendi cular to the ink delivery direction, or gravity direction.
Therefore, the pignent in an ink contaS®er in accordance with the present
invention settles in a controlled pattern. Thus, there is 5 little
difference in pignment concentration between the ink delivered froman ink
container in accordance with the present invention at the begi nning of an
i mge forni RETBFRAACUIRTar® the itk Falilverdd P& B &F the end of the
i mage form ng operatiqgn, even when the 10 ink container s used for a
recordi ng opgfg‘t Pty d&éleﬁ%é(ﬁ’nout %nﬁﬂ?rﬁqrﬁkj &S BAFE Ty % s after the

i nk cont ai ner__i l.eft undisturbed for .a.lqn riod.,of. ti .__Therefore,
hi gh qualitycPﬁgaége%éﬁan%Fgg%% S .wkggb%€%n§ fﬁgﬁﬁbtngnaéﬁgkt of the

present 15 %g?éﬁggsoqn ah dopk 291y I%%rttfegﬁ_‘dsug.@.‘lu)g g @i}d id et head with

pi gnent - base conprises a single or rality’of I'nk hol di ng nenbers,
and a signgle;9r18! Widlreénle RIAEEGmIRE RN dad i3 bdthdler Sehd NK

bl ocking plates, wherein each ink bl'ocking plate is 20 positioned in the
absorbent meghar ge?k ve@eWe e dn@n aR%OdeANRa i FRIFDANS ackio r@aRicRdela/HM ned

angle relative to the gravity direction, and is extended to cover 50%
the present invention at the beginning of an image
forming operation and the ink 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



or nore of the area of the ink container in terns of the horizontal cross
section. Therefore, even after 25 the ink container, or the conbination of
an inkjet head and the ink container attached thereto, was | @} fJANUARY 2006
undi sturbed in a shipnment package, with the ink 25 JANUARY 2006 -57 delivery
direction of the ink container being parallel to the gravity direction, the
pi gnent concentration of the ink delivéred through the ink outlet of the
ink container converges to the predetermned initial 5 pignent
concentration as the ink in the ink contai ner begins to be consumed, that
is, as a prlnti in which the i ontainer has been nounted begins to
print an in8§ lv?ﬁﬁsdlfﬁéFéopso &ﬁfﬁ&qﬁﬁﬁ9QQ1Hﬁkﬂﬁyﬁarﬁﬁ%&%ntrat|on
bet ween t he |nk el ivere the, 10 be L.nnin ti eration and
the ink del f7ef88 gtravﬁgyelqdr&f:tlﬁ’e ‘prrint P m&ﬁ’é:r ac[ong nncﬁﬂ[}%ﬁ‘fg Oiéaeven when
e K Cont BhgelnksSabshlodBS il roflbh ka0 Wit oz e, Gapitaf ner 1 nto

the printer the out - not ed wth I'n” pirgment 15

concent rati oponfheng OESnvhl}ﬁeLsnlfoo'ﬁl}l?e&)re%e'%@rmﬂﬂ@qsﬁﬂi%by sol i di i ed
t or s

ink, making It possible to package i nk cont al ner | prent, with an

' nkJ et @ttaghgheh? EBﬁch'ﬁr‘éQ@bﬁ' BSr +hACGRidiing tHe AN REIn@SiRGt of the

present 20 1nvention, the ink blocking plate can be fornmed as a part of a
monol i t hi ¢ i Bkgeast abnbe evheumald,sheklt. ilsh ashiss prasterd g GaffEment count

of an ink container in

the ink container has been mounted begins to print an
image. Thus, there is little difference in pigment
concentration between the ink delivered at the

10 beginning of the printing operation and the ink
delivered at the end ofvthe printing operation.
Further, even when the ink container is left unused
after the mounting of the container into the printer,
the ink outlet is not filled with ink high in pigment

15 concentration. Therefore, the ink outlet is not
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. In
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



accordance wth the present invention remains the sane as that of an ink
container in accordance with the 25 prior art, adding vi rtuallg nothing to
ink container cost. Also in this case, the ink holding menber %QPARB&OM
provided with cuts, the positions of which match 25 JANUARY 2006 -58 those
of the ink blocking plates of the ink container external shell, making it
necessary for the ink holding menber t®8&e inserted sideways into the
external shell of the ink contai ner when assenbling 5 the ink container.
Accordi ng to anot her aspect of the present invention, the plates

i nperneabl e to ink be fitted .in advance into.the cuts, one for one, of
the ink hol &l%ﬁ’gqerréﬁg e tléll‘o%’[elzﬁcr]i”tr}?epsla‘?ﬂti?sefq e 40K freaP®%scri bed

above. In this,case, t i.nk _contaj ner c he assenmhl.ed in the sane nanner
as an ink cor?tiézle%é’rali r?ri’l%alcldormdag(nlélg Wi r?et%éessﬁarﬁyoftsoal}n&herhlenq‘pl ate i nperneabl e

to ink may b%ofl%ri%?rr{n%t & ng rbeoIihr{seegjtréds@eiq%zvsaéjsge;iqpéd ytly&el ded to the ink

15 hol di ng nenber. I'sS case, e two proc or  manufacturing the

i nk cont ai ner, i or, e M i t . esent
et A%G0s9RN1Ge ¥ ihd NGk R eIty ﬁ\g&?ﬁkaﬁ?%g

invention, that is, the process for providing t nmber with
the cutsp angphg nftf eSS i@y Pl acing the nenbers 20 inpernmeable to ink in
the cuts, one for one, can be finished through a single process, in which

the pair of resin shegicehrdipey RAkimtHerd Hspact r rerd Yo maaled
invention, the plates impermeable to ink may be fitted
in advance into the cuts, one for one, of the ink
holding member, to obtain the same effects as those
10 described above. In this case, the ink 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



to the ink holding nenber. Further, the sane effects as those obtained 25
by the provision of the above described plates inperneable to ink can be
obtained by filling the ink holding force generating gaps i n2fHANUARY 2006
predeterm ned 25 JANUARY 2006 -59 5 10 15 20 25 surface portions of the ink
hol di ng menber by thermally processing the surfaces. Regarding the above
descri bed structural arrangenents, enplod®+ ng a plurality of discrete ink
hol di ng nmenbers increases conponent count, but sinplifies each of the
assenbly processes, and also, mnekes it possible to deal with an ink
container conplicated in configuration. According to another aspect of the
present inveHEifaRe PREtédenFord pihg dak Medididsbimentey AR are placed in the
external shell of an ink container, in such a manner than the adjacent two
pl ates do notheZMAdAy| RTPELFS1HG the FURAXSPdirection. Therefore, the
pi gment concentration_in the ink contai ner, which . has becone nonuniform
whil e the ink contai nBPIRESIPEr theqabrye ﬂﬁ%§§ﬁ§QQﬂ§ﬁﬁq§FQﬁﬁ&erges to the
predeterm ned  Laithal 40 LOETORATEY LGNS P Y screte ink
5 holding members increases component count, but
simplifies each of the assembly processes, and also,
makes it possible to deal with an ink container
complicated in configuration.
According to another aspect of the present
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



Further, there is a possibility that placing the plates inpermeable to ink
in the ink holding nenber, in such a manner that the adjacent_two plate

do not align in the gravity direction, and that the plates bé%bN§Uﬁ§FéWPé|
to each other, will make it easier to enploy a plurality of ink holding
menbers, and to sinplify the assenbly processes. According to another
characteristic aspect of the present rfA®ention, an ink container is
separable froman inkjet head by a user, and al so exchangeabl e 25 JANUARY
2006 -60 by a user. The present invention is applicable to all ink
containers for holding ink which uses pignent as coloring agent, and ink
contai ners WAYch BF8Tseparable 5 froman inkjet head by a user and al so
exchangeabl e by a user. The present invention alsq displays _satisfactory
resul ts when applied ?BeapEﬁﬁ?PFdéﬁvePﬁﬂeﬁréﬁl998&ﬁﬁPP§en§°aﬁlﬂnk cont ai ner

and an ink jet. hea 10 V%f % g i.nvent nhhai been descri ed W th
ref erence tol?ﬁecg? AiPeFEstaF kP géaghép HRLER BEeS &L I0GRS A to t he

details set f LhisS .aRpPLi Eﬁ%o&?gﬁﬁeknt%%d%g %%ep%ver ﬁ%ﬁfg

modi fi cati on§ ?ricﬁagaes as nay he purposes SF

| mprovengent sgpp, thg %ﬁgggtoﬁeggeb§05|ngggaﬁhahqgo %Qc%%ngeable by

a user. The present invention also displays
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



25 JANUARY 2006 -61 WHAT IS CLAIMED I'S: 1. An ink container conprising: a
negati ve pressure generating nenber accommobdating portion for_accomodating
a negative 5 pressure generating nenber for retaining therei?ﬁ*{ﬁ‘@%ﬁyzioﬂ‘?(
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 fluid conmmunication between 10 said
negative pressure generating nenber accomodating portion and an anbi ent
air; and an ink non-transmitting porti‘c?n"for partly blocking flow of the
ink in the negative pressure generating nenber toward said ink supply port,
wherein 15 fluid conmunication is enabled except for the non- transmtting

portion, an 9%t icm% Y §&. across a general direction of the flow of
the ink tommm%up%‘y' port in said negative pressure generating

menber accommodat,i ngABoritn!ko%oanai'?l%g‘f Q:Qmméciq{ézng 20 portion is not |ess
r

than 50% 2. An i_rik container according to Claim1, wherein there are
provided a plurality gteé%qggen%-estsrlﬁ@rget&ég&ig% tiedber 25 3. An ink

cont ai ner according to aim 2, wherein said non-transmtting portions are
of f-set 25 JpNUMMYd4QQ%g 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
said 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.

25
3. An ink container according to Claim 2,

wherein said non-transmitting portions are off-set



-62 such that communicating portions are not aligned in a line along the
direction. 4. An ink container according to Cdaim1l, 5 mhereighigﬁd
non-transmtting portion constitutes a part of a casing of s FRRY 2006
container. 5. An ink container according to Claim1l, wherein said
non-transmtting portion is in the form 10 of a sheet sandw ched in said
negati ve pressure generating nenber. 6. An ink container according to Claim
1, wherein said non-transnmitting porfpgﬁ is constituted 15 by a resin
material filmwelded on a surface of said negative pressure generating
nmenber. 7. An ink container according to Caim1l, wherein said
non- transnlttlngtgg£t|on is.Ln thg farm 20 of a film rOVI ed Lon a surface
ef

of said gen%?a¥|ng mun%ﬁath Ortl Pl'da POt ALARERK TEohY ai ner

according tp el d negatlve pressure generating nmenber 25
i ncl udes a p}ura ﬂ% OFM%| kgcaﬁpch are separated by said

non- conmuni cat i ng portlon. 25 JANUARY 2006 -63 9. An ink container according
to Claim8, wherein said negative pressure generating nmenber bl ocks

exhi bi t cgpl I Tary fosgesnihiehtaifebi §BBbratiAYALe aiadmc@mmuni cating
portion.
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

said non-communicating portion.



10. An ink container conprising: a negative pressure generating nenber
accommodati ng portion for accommpdati ng a negative pressure generatin
menber for retaining therein 10 pignent ink to be supplied t Nﬂ&RF§W06
head; an ink supply port for supplying the ink to said ink jet head, said
i nk supply port being disposed at a |ower position wth respect to a
direction of gravity force in use of said ink container; 15 an air vent for
fluid communicati on between said negatfidre pressure generating nenber
accommodating portion and an anbient air; and an ink bl ocking surface
extending in a direction across the direction of the gravity force, 20
sai d bl ocking surface is provided with a bl ocking portion for blocking the
flow of the ink dnd &0f Pﬂiedwe&ﬁwﬁirc&ﬁ%gdﬁ&r& itoh G&if t]4 ng the flow of
the ink, wherein a secgtional .area, across the direction of the gravity
force in sal eﬁ@é&tF@é%ppg§§ﬁﬂ§eg@ﬁ§F§Pfﬁgg§§eﬁ§HHéF§é%%ﬁﬁﬂbdating portion,
of bIockingbeg&ggogxbgbe&g%ﬁkigﬁa%haq 50% %%fJANUARY 2006 -64 11. An ink

. orces ich are hi er .
cont ai ner according erein"there are pro ed a plurality of

such bIock%g9a§grg?ggsCoﬁ@qgiggqigggﬁ%gk%ga[ng portions thereof are not

aligned in Ine alongt irecti An ink container according to
d ai m 10,

10. An ink container comprising:

a negative pressure generating member
accommodating portion for accommodating a negative
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%.



wherein said bl ocking surface is provided by a part of

cont ai ner.

i nk container according to Caim 10,

a casing of said ink

10 13. An ink container according to Caim 10, \%Egﬁgﬁbéﬁ&%mm

bl ocki ng surface is provided on a sheet sandw ched in said
pressure generating nenber. 15 14. An ink container according to
wherein said blocking surface is constituted by a resin materi al
wel ded on a surface of said negative_&%qssure gener ati ng nenber

Claim10,
film
20 15. An

erein said blocking surface is in

the formof a film provided on a surface of said generating nenber by a
thermal treatnment. 25 16. An ink container according to O aim 10,

sai d negative pjeSSUAR 9RREEBhitAI nERMRRco ridNFlgudes A dllin@l i ty of bl ocks
whi ch are separated by 25 JANUARY 2006 -65- said bl ocking surface portion.

17. An ink gratainethaeeohdengrovided @ bGurahansg »rsajydmegati ve pressure

generati ng nenber

toward sai dbTtesRuAgcatirngcper,t add. sh@dleomhudGcating portions

[V ]

10

15

20

25

thereof are not aligned in a line along the direction.

12. An ink container according to Claim 10,
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

wher ei n

5 bl ocks exhibit capillary forces which are higher



10

20

-65-

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.

25 JANUARY 2006



