-1 | NK CONTAI NER, RECORDI NG HEAD AND RECORDI NG DEVI CE USI NG SAME FI ELD OF
THE | NVENTI ON AND RELATED ART: 5 The present invention relates to an ink
container to be carried on an ink jet recording head for effecting
recording on a recording material by ejection of ink droplet fromthe ink
jet recording head, nore particularly to an ink container to be 10
detachably held on an ink jet recording head of a cartridge type, and a
recordi ng head and recording device usihg the ink container. A known ink
jet recording apparatus conprises an ink container accomobdating ink, an
ink jet 15 recording head (recording head cartridge) which receives ink

froman ink container angk Winth BNEE! %Eddﬁgﬂ.ﬁ@mffegﬁéﬁl@ carriage for
eedi

detachably carrying the ink jet recording head, ng nmeans for feeding

a recording material sucRECORAREY .DHEVICE Afsitie dAdge, 20 and contro
means for controlling them The ink jet recording apparatus is easily able

to provide with a function of color image recording using a plurality of
color inks, and in addition, the apparatus can be downsi zed, and 25
t heref ore, aFiéldalPlFe THRE ANVENTTION AMD GEISTEIDeARTaArried with a note
personal conputer has been put into practice. -2
5 The present invention relates to an ink
container to be carried on an ink jet recording head
for effecting recording on a recording material by
ejection of ink droplet from the ink jet recording
head, more particularly to an ink container to be
10 detachably held on an ink jet recording head of a
cartridge type, and a recording head and recording
device using the ink container.
A known ink jet recording apparatus comprises
an ink container accommodating ink, an ink Jjet
15 recording head (recording head cartridge) which
receives ink from an ink container and which ejects
ink droplets, a carriage for detachably carrying the
ink jet recording head, feeding means for feeding a
recording material such as paper, film or the like,
20 and control means for controlling them.
The ink jet recording apparatus is easily
able to provide with a function of color image
recording using a plurality of color inks, and in
addition, the apparatus can be downsized, and
25 therefore, a portable color printer which can be

carried with a note personal computer has been put

into practice.



As an ink container for use with such a small size color printer, U S

Pat ent No. 5619237 for exanple discloses an ink contai ner having an inside
which is divided into three spaces by partitions for 5 acconmodati ng
yel l ow, cyan and nmagenta inks, wherein ink supply ports for supplying the
respective inks into the ink jet recording head are forned along the ink
container inserting direction. The U S._Patent discloses an ink
container, for a small size ink jet 10 T%Eording apparatus, which is
detachably nountable to a holder provided with an ink jet recordi ng head
structure. The ink container includes an ink supply port in a bottom
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can be nmounted to or denobunted fromthe holder through a sinple nechanism
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Therefore, this structure is wdely used. On the other hand, the ink

cont ai nef 25 adetomwivada tyi mp e bbb, refat i ared tmagdeta Nknk €] wieepsthng head
is required to have a function of generating an appropriate degree of back
pressure (neé&ﬁ\ﬁypﬂiy ports for supplying the respective inks
into the imnk jet recording head are formed along the
ink container inserting direction. The U. S. Patent
discloses an ink container, for a small size ink Jet
10 recording apparatus, which is detachably mountable to
a holder provided with an ink jet recording head
structure. The ink container includes an ink supply
port in a bottom surface, and a claw-like projection
for engagement with a retention hole formed in an ink
15 container holder on one end surface adjacent to the
bottom surface, and an elastically supported latch
lever having a latch claw for connection with an
engaging hole formed in the ink container holder on
the other end surface. With this structure, the ink
20 container can be mounted to or demounted from the
holder through a simple mechanism and manipulation
without deteriorating the positioning accuracy.
Therefore, this structure is widely used.
On the other hand, the ink container
25 detachably mountable relative to the ink jet recording

head is required to have a function of generating an

appropriate degree of back pressure (negative




5 pressure) of the ink, in order to stably retain the ink in a nor
state (non-recording state) and to stably supply the ink into the
head during the recording operation. As one of ordinary nmethods to
the negative pressure, porous material such as urethane foamis u
generate the negative pressure ((ink absorbing material) wherein the
capillary force generated by the porous g?terlal I s used. The 10 ne

pressure generating nenber may be In the

orm of a plurality of fi

absorbing materials as disclosed in U S Patent No.5453771, as we
the wurethane foam Wen the use is made with olefin resin materia
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negative pressure, porous material such as urethane
foam is used to generate the negative pressure ((ink
absorbing material) wherein the capillary force
generated by the porous material is used. The
negative pressure generating member may be in the form
of a plurality of fiber absorbing materials as
disclosed in U. S. Patent No.5453771, as well as the
urethane foam. When the use is made with olefin resin
material as the fiber absorbing material, it can be
reused as a source material when the ink container is
collected back after usage, and therefore, the ink
container using the fiber absorbing material as the
negative pressure generating member is positively
employed from the standpoint of environmental problem,

Recently, the improvement in the ink jet
recording head technology is remarkable, and the
printing speed (power of the recording head alone) 1is
improvement from approx. 2 - S5ppm to approx. 10 -
20ppm. In the case that high speed recording is
carried out using the recording head capable of such
high speed recording with the conventional ink
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container, the color recording is not appropriately -4 perfornmed despite
the fact that sufficient anobunt of the ink remains in the ink container in
sonme cases. The inventors have investigated the causes of this problem
and has revealed that in order to 5 acconplish such a high speed recording,
the ink supply speed fromthe ink container to the recording head has to
be raised, which requires that cross-sectional area of the ink supply port
has to be increased. In addition, partictlarly when the fiber 10 absorbing
material is used as the negative pressure generating nenber, the fibers
are arranged with a desired distribution macroscopically, but the
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of the ink is discharged for the sparse fiber portion wher
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i ncrease of the ink flow speed. Wen the ink supply speed is increased in
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the sparse fiber portion of the fiber absorbing material is consunmed with
hi gh prioritys from the ink container to the recording head has
to be raised, which requires that cross-sectional area
of the ink supply port has to be increased.
In addition, particularly when the fiber
10 absorbing material is used as the negative pressure
generating member, the fibers are arranged with a
desired distribution macroscopically, but the
distribution state of the fibers are not uniform
microscopically due to the variation in the gaps
15 between the fibers and/or in the thickness of the
fibers and/or due to the error in the manufacturing
step. The flow resistance against the movement of the
ink retained is different between the sparse fiber
portion and dense fiber portion, and a larger amount
20 of the ink is discharged for the sparse fiber portion
where the flow resistance is low. The influence of
the difference increases with the increase of the ink
flow speed. When the ink supply speed is increased in
an attempt to accomplish the high speed recording, the

25 Ink retained in the sparse fiber portion of the fiber

absorbing material is consumed with high priority even

to such an extent that before start of discharge of




to such an extent that before start of discharge of - 5 the ink retained in
the dense fiber portion, the Ink flow path is disconnected, with the
result of stop of ink supply and therefore disabled printing operation.
Such a problemis newy found with further 5 increase of the printing
speed. On the other hand, in order to raise the overall printing speed, it
is desired to inprove the ink acconmodation efficiency / use efficiency of
the ink container to reduce the exchan@é'frequency of the 10 ink

contai ner. However, the ink container for use wth a small size color
printer, particularly, an integral type color ink container containing a
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On the other hand, in order to raise the
overall printing speed, it is desired to improve the
ink accommodation efficiency / use efficiency of the
ink container to reduce the exchange frequency of the

10 ink container. However, the ink container for use
with a small size color printer, particularly, an
integral type color ink container containing a
plurality of color inks (not more than 10 ml for each
color), suffers from a small space which can be given

15 in the recording device.

In view of this, an attempt can be made to
increase the height of the ink container to
improvement the ink accommodation efficiency. 1In this
citation, however, the capillary force for retaining

20 the ink has to be increased. This results in the
fiber density in the ink absorbing material, which
means a reduced ink retaining space, and therefore,
the retainable amount of the ink decreases. An
attempt may be made to improve the ink accommodation

25 efficiency by using a structure with which the ink can

be retained with a relatively small capillary force

without increasing the height of the ink container.



wi t hout increasing the height of the ink container. -6 However, the

di stance fromthe ink retained at a position right above the ink supply
port in the ink absorbing material and the ink supply port is short, and
therefore, such ink exists adjacent the bottom5 surface of the ink

contai ner away fromthe ink supply port in the horizontal direction, so
that such ink can be nore easily discharged than the ink which is not
easily influenced by the gravity. As a T8sult, in the case of high speed
recording, the ink use efficiency 10 tends to decrease because of the |arge
difference in the easiness of ink supply due to the difference in the
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sinple structure. It is another or addltlonal obj ect

port in the horizontal direction, so that such ink can
be more easily discharged than the ink which is not
easily influenced by the gravity. As a result, in the
case of high speed recording, the ink use efficiency

10 tends to decrease because of the large difference in
the easiness of ink supply due to the difference in
the distance from the ink supply port.

In the case of the ink container for use with

the small size color printer, the compossibility of

15 the improvement in the ink supply speed into the ink
Jet recording head, the imﬁrovement in the ink

accommodation efficiency and the ink use efficiency,

are difficult, becausg of the constraint in the size.

20 SUMMARY QF THE INVENTION:

Accordingly, it is a principal object of the
present invention to provide an integral type color
ink container, a recording head using the ink
container and a recording device using the same,

25 wherein stable high speed ink supply is accomplished
with a simple structure.

It is another or additional object of the



-7 present invention to provide an ink container, a first object using the
I nk container and a recordi ng device using the sanme, which can be suitably
enployed with a small size recording device and which has an inproved 5

i nk supply speed into the ink jet recording head, an inproved Ink
accomodation efficiency and an inproved ink use efficiency. According to
an aspect of the present invention, there is provided an ink container 10
conprising a casing having a substantiatTy rectangular shape; a plurality
of ink accommobdating portions defined by partition in said casing; ink
supply ports provided, in a bottomside of said casing, for said ink

acconnndatlgguportl qf respectively; wherein said 15 ink container is
det achabl y & iyeptifinicto BreXidR e iRk Cortalneng achirpdbrtion

for ejecting ted i.n said jnk accommodating portion, wherein
said plurality ‘{c%% ‘ri\kofnt‘%dﬁf k£ %@iﬂ%‘bo@% ‘HeW‘é‘? ingydewiene of | ong
edge of the e; a Iurallt ortlons in  which
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i nk supply tube to the
improved ink accommodation efficiency and an improved

ink use efficiency.
According to an aspect of the present
~invention, there is provided an ink container
10 comprising a casing having é substantially rectangular
shape; a plurality of ink accommodating portions
defined by partition in said casing; ink supply ports
provided, in a bottom side of said casing, for said
ink accommodating portions, respectively; wherein said
15 ink container is detachably mountable to a holder
provided with a recording head portion for ejecting
ink accommodated in said ink accommodating portion,
wherein said plurality of ink supply ports are
disposed deviated toward one of long edge of the
20 bottom side; and a plurality of dimple portions in
which said supply ports are formed, respectively, and
said dimples is cut away and opens adjacent to said
one of edges.
By the deviation of the positions of the ink
25 supply ports in the bottom portion of the container
toward one lateral side, the length of the ink flow

path in the holder from the ink supply tube to the



-8 recording head can be shortened. As a result, even if the ink supply
speed fromthe ink container to the recording head is increased, the |arge
i nk supply port can stabilizes the ink supply out of the ink 5 container.
In addition, the ink supply ports are disposed in the neighborhood of the
corner portion, between the bottomportion and the |ateral or vertical
side of the container, where the rigidi%% of the 10 casing is relatively

hi gh because of the corner structure. e strength reduction of the ink
contai ner casing can be mnimzed. This is effective to prevent
deformation of the ink container upon the container nounting to the hol der

and upon the A5, tﬁéﬁhc%aﬁfﬁ%léﬁ%?f%ﬁg@piyé grfﬁﬁgﬁ gé%?eﬂligle
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Furthermore, dan asidibi Divesf{led ink supErs i oWt | & OpkdepgEnt ai ner casing in
the 25 manufacturing, it is necessary to wipe off the ink deposited on the

surface f@sealcaurdiaes). around the ink supply port in the dinple portion
At this time, the

In addition, the ink supply ports are
disposed in the neighborhood of the corner portion,
between the bottom portion and the lateral or vertical
side of the container, where the rigidity of the

10 casing is relatively high because of the corner
structure. The strength reduction of the ink
container casing can be minimized. This is effective
to prevent deformation of the ink container upon the
container mounting to the holder and upon the

15 connection of the liquid supply portions between the
holder and the ink container.

The provision of the independent dimple
portions is preferable, since when the ink container
is mounted to or demounted from the holder, the ink is

20 prevented from mixing into the other color ink supply
port, and in addition, the length of the ink flow path
from the ink supply tube to the recording head can be
shortened. Furthermore, in addition, after ink
injection into the container casing in the

25 manufacturing, it is necessary to wipe off the ink

deposited on the surface (seal surface) around the ink

supply port in the dimple portion. At this time, the



-9 structure In which at |east one side surface of the dinple portion is
cut away and is open is advantageous since the ink can be easily w ped
off. Wthout the cut-away portion, when the ink supply ports are 5

di sposed devi ated toward one side of the container, the standing wall of
the dinple portion having the ink supply port forned in the bottomthereof
has only a small thickness at the side %o which the ink supply ports are
deviated. As a result, the ink spreads 190 along the weld |ine extending
fromthe ink supply port to the thin wall portion and will contam nate
users fingers and hands. However, according to the present invention, the

st andi ng wal Istqfugﬂpréjlft]ﬁlevrﬂjeﬂfqgstégnlé%%do&?@u?{dgngml_Ft{:aﬁreg‘lf!.fsgge of the ink

container, that 15 1s provi ac away that there

is no thin PUfnipie pBYk idier e ¥de WY & peHoiyeég% %Pg ebllgthis

manner, a hlghly reliabl e ink contalner can e acco cco ding to

a further aspiceoftHdei ik asfiitbe 2Xhd MMENLiPEd dPLT e wHtRGQV! fgd an ink
contai ner further conprising nmounting engageabl e nenbers at respective

posi tions suciutasaday ipdreyriinse el {Helrodk tyuell s UWper s POFéS ther ebet ween,
wherein as seen froma top of said ink container, a phantom straight |ine

25 connebt i ngiceused devisdic nmwirdhepengsighald e thehessta h@sses with all
of said plurality of supply ports. Wth this feature, the container is
prevent ed the standing wall of the dimple portion having the ink
supply port formed in the bottom thereof has only a
small thickness at the side to which the ink supply
ports are deviated. As a result, the ink spreads
10 along the weld line extending from the ink supply port
to the thin wall portion and will contaminate users
fingers and hands. However, according to the present
invention, the standing wall of the dimple portion is
open at one lateral side of the ink container, that
15 is, there is provided a cut-away portion, so that
there is no thin portion, and therefore, there appears
no weld line. 1In this manner, a highly reliable ink
container can be accomplished.
According to a further aspect of the present
20 invention, there is provided an ink container further
comprising mounting engageable members at respective
positions such as to interpose said plurality of
supply ports therebetween, wherein as seen from a top
of said ink container, a phantom straight line
25 connecting centers of said mounting engageable members
crosses with all of said plurality of supply ports.

With this feature, the container is prevented



-10 fromtw sting upon the nounting of the container to the holder, so

t hat container can be stably secured wth the holder by a small nunber of
engageabl e portions. By the provision of the engaging portion at 5 the
position close to the side wall, the ink container positioning nmechanism
can be di sposed at a position where the container strength is high, so
that stabilized nounting can be acconplished with all the ink supply
ports and the ink receiving tubes securéﬁ@y 10 connected respectively.
According to a further aspect of the present invention, there is provided
an ink container, wherein one of said nounting engageabl e nenbers incl udes

! - id 15 casi dth
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portion can be assured so that second object esent Invention is
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there is provided an ink container, wherein 25 eacC sard 1 n
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i nside of said ink acconmopdating portions and an anbi ence, a first
positioning mechanism can be disposed at a position
where the container strength is high, so that
stabilized mounting can be accomplished with all the
ink supply ports and the ink receiving tubes securedly

10 connected respectively.

According to a further aspect of the present
invention, there is provided an ink container, wherein
one of said mounting engageable members includes an
engaging claw provided on a side surface of said

15 casing, and the other is an engaging claw provided on
a lever extending from said casing, and wherein such
one of ink supply ports as is closest to said engaging
claw provided on said side surface of said casing is
deviated toward said partition.

20 With this feature, the volume of the ink
accommodating portion can be assured so that second
object of the present invention is also accomplished.

According to a further aspect of the present
invention, there is provided an ink container, wherein

25 each of said ink accommodating portion includes an air
vent for fluid communication between inside of said

ink accommodating portions and an ambience, a first



- 11 liquid retaining menber in the formof a sheet which extends on an

i nner bottom surface of said casing substantially along an inner
configuration of the bottomsurface and which is capable of being abutted
5 by an external menber through said Ink supply port; a second liquid
retaining menber closely contacted to said first liquid retaining menmber
to supply the ink therefromto said first liquid retaining nenber, wherein
said first liquid retaining nenber has allo liquid retaining force which Is
| arger than that of said second liquid retaining nenber. Wth this
structure, since the liquid retaining force of the first liquid retaining

' f liguid retaini ng, 15 nmepber, the
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along the inner surface configuration of t portion having the Iliquid
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second |iquid retaining nenber, that is, the variation Tnt flow
resi stanfe 2by man les teaenild rdnfbéd t1t@idh neh st ¢ igthePLing the

fiber density and the like) is less Influential, so that Iiquid can be
suppl i ed st alsiegomdend iiquittheeétladming member closely contacted to
said first liquid retaining member to supply the ink
therefrom to said first liquid retaining member,
wherein said first liquid retaining member has a
10 liquid retaining force which is larger than that of
said second liquid retaining member.

With this structure, since the liquid
retaining force of the first liquid retaining member
is larger than that of the second liquid retaining

15 member, the liquid in the liquid container tends to be
retained more in the neighborhood of an external
member to which the liquid is to be supplied, and
therefore, the liquid in the liquid container is
stabilized. 1In addition, by the first liquid

20 retaining member extending substantially along the
inner surface configuration of the portion having the
liquid supply opening of the casing, the variation of
the liquid flow within the second liquid retaining
member, that is, the variation in the flow resistance

25 in the second liquid retaining member (variation in
the fiber density and the like) is less influential,

so that liquid can be supplied stably even if the flow



12_rate is large. Therefore, a stable ink supply is acconplished in a
thin and flat type liquid container. |n addition, since the liquid
retaining force of the first liquid retaining member is larger than that
of 5 the second liquid retaining nmenber, the ampbunt of the remaining
liquid after the liquid discharge is larger in the first liquid retaining
menber than in the second liquid retaining menber. Particularly, in the
case of the high speed |iquid supply, th%zTanuence_|s 10 relatively
llarger. \Wen the first liquid retaining nenber is in the formof a thin
sheet, the above- described effect can be provided, and the inside volune
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recordi ng. Thus, the present iInvention can provi con ner, a
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same, which can be suitably enployed with a smalT size recording device
and whi ch hasthen sequml dd quild Sl dhisREafbnbd®, e 2and ikt | &F fipc0r di ng

head, an inproved ink acconmodati on efficiency and an inproved I nk use
efficiency. neoedndinmg ltiend d wittear tdepddiquifd tdissdHs@Ntis larger
in the first liguid retaining member than in the
second liquid retaining member. Particularly, in the
case of the high speed liquid supply, the influence is
10 relatively larger. When the first ligquid retaining
member is in the form of a thin sheet, the above-
described effect can be provided, and the inside
volume of the first liquid retaining member is
decreased, thus decreasing the remaining amount of the
15 liquid. IWith such a structure, a wasteful space can
be eliminated in an ink container having a rectangular
- parallelopiped configuration, thus Increasing the ink
accommodation space, and permitting a consumption of
the ink without waste even in the case of high speed
20 recording. Thus, the present invention can provide an
ink container, a first object using the ink contalner
and ‘a recording device using the same, which can be
suitably employed with a small size recording device
and which has an improved ink supply speed into the
25 ink jet recording head, an improved ink accommodation
efficiency and an improved ink use efficiency.

According to a further aspect of the present



-13 invention, there is provided a ink jet recording head conprising a

hol der for detachably holding an ink container as described above and a
recording head portion for receiving the ink fromsaid ink container 5
held in said holder and for ejecting ink droplets, and a ink jet recording
apparatus conprising a carriage for detachably carrying such an ink jet
recording head, wherein the ink dropletf are ejected fromsaid ink jet
recordi ng head onto a recording material $9 10 effect recordi ng on the
recording material. These and other objects, features and advantages of
the present invention will beconme nore apparent upon a consideration of

he fol | ow WasCldpt i e e odi pents of.the 15 present
}nSen?ioﬁmlgggh in égﬁjhnc f%n%%& {gfiééaagcgﬁ%aﬁﬁpﬁﬁeﬁ?ﬁ mﬁgfhzgﬁgﬁfer 20
DESCRI PTI ON w5 RN : Y
appear ance ogﬁan I nk coﬁygﬁﬁgiggﬁf a %f%g?gg%ffﬁg%agﬁgmﬁlcﬁg%onstitute

col or recor digih hiemtk €aid rd&iier 1 BEE A ve é%g{dﬁ@gﬂ%ﬁgt?g&y he present

invention. Figure 2 is a top plan view of a _ Figure 1.
Figure 3 ill ysirtatoas forstréwd iV Endf thdeinloke r SRS Do nis Nyt 4 fnél oure 1,

wherein (a) is atop plan view, (b) is a partly broken side view, and (c)
is a 5 held in said holder and for ejecting ink droplets, and
a ink Jjet recording apparatus comprising a carriage
for detachably carrying such an ink jet recording
head, wherein the ink droplets are ejected from said
ink jet recording head onto a recording material to
10 effect recording on the recording material.

These and other objects, features and
advantages of the present invention will become more
apparent upon a consideration of the following
descriptionrof the preferred embodiments of the

15 present invention taken in conjunction with the

accompanying drawings.

BRIEF DESCRIPTION OF THE‘DRAWINGS:
Figure 1 is a perspective view of an outer
20 appearance of an ink container and a holder portion
which constitute color recording head cartridge
according to an embodiment of the present invention.
Figure 2 is a top plan view of a holder shown
in Figure 1.
25 Figure 3 illustrates a structure of the ink
container shown in Figure 1, wherein (a) is a top plan

view, (b) 1s a partly broken side view, and {c) is a



-14 bottomview Figure 4 is a perspective view of a color ink container
shown in Figure 1. Figure 5 is a perspective viewillustrating a 5 state
in which a black ink container and a color ink container are going to be
nmounted into the holder shown in Figure 1. Figure 6 is a perspective view
illustrating a state in which a black ink container and a color ink 10
container are going to be nounted into the hol der shown in Figure 1.
Figure 7 is a perspective view of an ink f recording apparatus with

whi ch the recording head cartridge of the enbodlnent of the present
invention 15 is usable Figure 8 is a partly broken perspective view of
the i nk cont 4Nk jet head and the hol der before connection.
Figure 9 is a seé?lonéﬁ View of the ink 20 container and the ink jet head

bef ore connection. 25 ﬁi ji& l%;§%{§$§§t59gnefé%ﬁgf25;m$ ? fgeg i nk

container and the ink je ead S gure 8 _
sectional vi %nm&b)sﬁ@ﬁr&@rﬁ-%lgp@ yiew of a major part thereof. Figure

11 illustrates ink consunption, erein (a) - (e) are sectional views of
t he ink Figure 5 is a perspective view illustrating a
5 state in which a black ink container and a color ink

container are going to be mounted into the holder
shown in Figure 1.

Figure 6 is a perspective view illustrating a

state in which a black ink container and a color ink
10 container are going to be mounted into the holder
shown in Figure 1.

Figure 7 1s a perspective view of an ink jet
recording apparatus with which the recording head
cartridge of the embodiment of the present invention

15 is usable.

Figure 8 is a partly broken perspective view
of the ink container, the ink jet head and the holder
before connection.

Figure 9 is a sectional view of the ink

20 container and the ink jet head before connection.

Figure 10 illustrates connection between the
Ink container and the ink jet head shown in Figure 8,
wherein (a) is a sectional view, and (b) is an
enlarged view of a major part thereof.

25 Figure 11 illustrates ink consumption,
wherein (a) - (e) are sectional views of the ink

container.



container. -15 5 Figure 12 is a sectional view illustrating the connection
between the ink container and the ink jet head according to another

enbodi ment of the present invention. Figure 13, (a) is a sectional view of
a nodified exanple of the ink container and the ink jet head of Figure
12, and (b) is a sectional view of another nodified exanple. 10 _
DESCRI PTI ON OF THE PREFERRED EMBODI MENT: Referring to the acconpanying
drawi ngs, the preferred enbodi nents wiT15Dbe descri bed. Figure 1is a
perspective view of an outer appearance of an ink container and a hol der
portion 15 which constitute color recording head cartridge according to an

\ . o R ; ( 9

bodor m;’ﬂfmﬁf e gurd bt A ﬁ?‘{;ﬁﬁfiﬁ séie‘i‘ltiﬁﬁg%i%?giﬁgﬁvg;i ok
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er spect i ve e ifad ac gk S YHANHEE SURiddnEi JHrepd. Figure 5 is a

perspective view illustrating a state 1n wh _ ack™ ink container and a
col or ink comrdisteit afretiiitth !0 25 be mounted into the hol der shown in
Figure 1. Figure 6 is a perspective viewillustrating a state in which

5 Figure 13, (a) is a sectional view of a

modified example of the ink container and the ink jet
head of Figure 12, and (b) is a sectional view of

another modified example.

10 DESCRIPTION OF THE PREFERRED EMBODIMENT:
Referring to the accompanying drawings, the
preferred embodiments will be described.
Figure 1 is a perspective view of an outer
appearance of an ink container and a holder portion
15 which constitute color recording head cartridge
according to an embodiment of the present invention.
Figure 2 is a top plan view of a holder shown in
Figure 1. Figure 3 illustrates a structure of the ink
container shown in Figure 1, wherein (a) is a top plan
20 view, (b) is a partly broken side view, and (c) is a
bottom view. Figure 4 is a perspective view of a
color ink container shown in Figure 1. Figure 5 is a
perspective view illustrating a state in which a black
ink container and a color ink container are going to
25 be mounted into the holder shown in Figure 1. Figure
6 is a perspective view illustrating a state in which

a black ink container and a color ink container are



a black ink container and a color ink container are -16 going to be nounted
into the holder shown in Figure 1. As shown in Figure 1, the recording
head cartridge 30 for color recording conprises a holder 31 which has an
integral recording head portion 32 (ink 5 jet type) for ejecting ink
droplets, an ink container 10A detachably held by the holder 31, and an
ink container 10B. The ink container 1QA.contains black ink to be supply
to the recording head portion 32. The 1 contai ner | OB contains yell ow,
magenta and 10 cyan inks to be supplied to the recording head portion 32,
respectively. The head portion 32 is disposed at a bottom portion of t he

hol der 31 i t hown
O e ok i n &5thg ) ORGP 4 9 Ubhe o FASE LRBWRYLL ohy LHRBPNY

corresponding to 15 black ink to be supplied fromthé 1n

10A, a group of ej eCtAPrsKuUd eird f(itgﬁ#@v\zn) El?é f@éob/&ih ‘Ahé{}{i to be

supplied fromthe ink container 10B, a group of ejectl outlets (unshomn)

for the magertartimidgearsh of orgrauiio ©fr&t®ed im) &ﬁéﬁ%éuﬁsﬂé’m&r ﬁi th
cyan ink. 20 At the connecting portion of the holder 31 between t |nk

contalners_1mmidhihasP&neint&gqnlnmehntd!ﬁgEﬁéﬁm p¢f$1é§p§2vLﬂgktubes 33
corresponding to the respective color inks accommobdated in the ink
cont ai nePs 1C&t AGWe Jarfdbnt tee] datid e claiky i dhopr Libless, 3eh atek | dorh tali fler 25
comuni cation with the respective groups of the ejection outlets through
the respecti V@A detaghably held by the holder 31, and an ink

container 10B. The ink container 10A contains black

ink to be supply to the recording head portion 32.

The ink container 10B contains yellow, magenta and

10 cyan inks to be supplied to the recording head portion
32, respectively.

The head portion 32 is disposed at a bottom
portion of the holder 31 in use, and comprises a group
of ejection outlet (unshown) corresponding to the

15 black ink to be supplied from the ink container 10A, a
group of ejection outlets (unshown) for the vellow ink
to be supplied from the ink container 10B, a group of
ejection outlets (unshown) for the magenta ink, and a
group of ejection outlets (unshown) for the cyan ink.

20 At the connecting portion of the holder 31 between the
ink containers 10A, 10B, there are provided projected
ink receiving tubes 33 corresponding to the respective
color inks accommodated in the ink containers 10A,
10B, and the ink receiving tubes 33 are in fluid

25 communication with the respective groups of the

ejection outlets through the respective ink supply

passages (unshown). In order to define the regions



passages (unshown). In order to define the regions -17 for receiving the
respective ink containers 10A, 10B, the bottomwall of the holder 31 is
provided with Integral partition plates 38. The holder 31 Is provided with
one ink 5 receiving tube 33 corresponding to the positioh of the ink
supply port 14 of the ink container 10A for the black color and is
provided with three ink receiving tubes 33 corresponding to the position
of the ink supply ports 14 of the col of}Thk containers 10B. 10 Around each
of the ink receiving tubes 33, a sealing mnenber 39 is nounted to prevent

I nk evaporation and ink |eakage, into the holder 31, of the ink supplied

f the ink t, g 0 h,t I nk | vi be 33. 15 On
the ot her  hard CRE e Gbrt i ey 0t et et b Eeth oo uipdy

titut ' ' ' f c tin i ng and
\(/:\A?inihl hgse:maﬂglﬁéenr%ttotgﬁ]gmﬁédf %:%g&%%r%ﬁwpr@ﬁs‘gﬁﬂegt op end of
the casing 1%radsmhi Ghhdsi 2bprpMdded ygth a rib structure 13 for

providing a buffering space. The bottom portion of the casing 11 Is
provided with ink suppihe prilded4 Rt PGsddd s &PEH%E@QﬂMFg to the ink
0

receiving tubes 33, for the 25 respective colors, of the der 31 when the
ink conbai nereckdR iirg nubd 38 top ihaspwldiaig 3o the position of the

ink supply port 14 of the ink container 10A for the

black color and is provided with three ink receiving

tubes 33 corresponding to the position of the ink

supply ports 14 of the color ink containers 10B.

10 Around each of the ink receiving tubes 33, a sealing
member 39 is mounted to prevent ink evaporation and
ink leakage, into the holder 31, of the ink supplied
from the ink containers 10A, 10B through the ink
receiving tube 33.

15 On the other hand, the ink container 10B
comprises a casing 11 which constitutes an ink
accommodating portion for accommodating thing and
which has an open top end, and a cap member 12 which
closes the top end of the casing 11 and which is

20 provided with a rib structure 13 for providing a
buffering space.

The bottom portion of the casing 11 is
provided with ink supply ports 14 at positions
corresponding to the ink receiving tubes 33, for the

25 respective colors, of the holder 31 when the ink
container 10B is mounted to the holder 31.

Within the casing 11, there are provided a



Wthin the casing 11, there are provided a - 18 first Ink retaining member
50 and a second ink retaining nmenber 51 for being inpregnated with the
respective inks to retain.-them The first Ink retaining nenber 50 is
closely contacted to the second 5 Ink retaining member 51 between the
second ink retaining member 51 and the ink container bottomwall and
closes the ink supply port 14. The basic_ structure of the ink container
applies also to the ink container 10A fot8the black 10 color. However, in
the case of the ink container 10B for the color inks, the inside of the
casing 11 has to accomvodate three color inks, and therefore, as shown in

' I | 1 t divide is the inner space into
] 'h‘ﬁ’:reesfi’bsiQﬁﬁlﬁz%ﬁyf@éuﬁ?f%in'&iﬁﬁo'ﬁ%@*ﬁfnéf?s?)r'a%'egf?%&mt mﬁlner that 1 ong

' ' ' ecta - shaped is
Z:SngL_tgs tﬁé?%ﬁ%?ﬂ {%ﬁyéﬁyTigh%%ft?%ﬁ%%aﬂ%+g%%éaé%&agpgﬁ gﬁ?ide the | ong
side of the hAdgUB A eUrdias @l rdigid Ny &PN' AHET e{AYE NPinf e rectangul ar

paral | el opi ped configuration, the size the I'n supply port 14 formed in

the bot tom surdinmniean daubedsy | 8 ACloddBP donidieredSEo LR L030AR Space

is divided by partitions extending along the short side the bottom
surface, sas WinlK restaindars tmoshdr @M (K9 twddh HKAISeondbi gk Particul arly,

referring to Figure
retaining member 51 and the ink container bottom wall
and closes the ink supply port 14.

The basic structure of the ink container

applies also to the ink container 10A for the black
10 color.

However, in the case of the ink container 10B
for the color inks, the inside of the casing 11 has to
accommodate three color inks, and therefore, as shown
in Figure 3, two parallel partition plates 52 divide

15 the inner space into three substantially equal ink
containing spaces in the manner that long side of the
bottom surface which is substantially rectangular-
shaped is divided. By the provision of the partition
plates so as to divide the long side of the bottom

20 surface of the ink container having the rectangular
parallelopiped configuration, the size of the ink
supply port 14 formed in the bottom surface can be
made larger than in the case that inside space is
divided by partitions extending along the short side

25 of the bottom surface, as will be understcod from (c)
in Figure 3. More particularly, referring to Figure

3, (c), the bottom surface of the ink container has a



3, (c¢), the bottomsurface of the ink container has a -19 rectangul ar
configuration of approx. 25mm x approx. 40mm the supply openi ngs have
dianeters 6mm 6mmand 7nmin this order fromthe right side of this
Figure and are approx. 1-5mmaway fromthe partition walls 5 and side wall
of the casing. These three spaces are arranged substantially on a line
connecting a retention claw 17 and a latch claw 18 which are engagi ng
portions when the color ink container 19B9+s nounted to the holder 31. The
opening area of the 10 supply port that is closest to the retention claw 17
Is larger than the opening areas of the other supply ports, and therefore,

when the ink co taiq&Lﬂis annted to and denounted fromthe hol der
(Figures 5 aﬁﬁ#&ﬂ?g THER Y 1 29Ea HiQR 9 HcRPREPR: nAPRBr X BAPTOB.danmage of

cont ai ner cacldi SOETSHETLY | SPEREIER FGF DLPFTRropPBRY, Obmoandl
Supply port s ik HEAEY Sradtler 98 RE ELARF ($0e ) HRERGHERiref ot e, when
be. descr i bed Ter o Rartar O net (g e "PHEh Sphe (@FHLEBLR K8 bpevent o
SUE0: o o T SR O ! "W AP SR g
accommodat i omrefdigdEibs¥adt¥lly on a line connecting a
retention claw 17 and a latch claw 18 which are
engaging portions when the color ink container 10B is
mounted to the holder 31. The opening area of the
10 supply port that is closest to the retention claw 17
is larger than the opening areas of the other supply
ports, and therefore, when the ink container is
mounted to and demounted from the holder (Figures 5
and 6), which will be described hereinafter, the
15 damage of the filter 34 can be prevented, and by
making the configuration of the ink container casing
substantially rectangular parallelopiped, the ink
accommodation efficiency of the ink container can be
improved. Only the supply ports are deviated toward
20 the partition wall, and therefore, when the ink
container is mounted to and demcounted from the holder,
which will be described hereinafter, the damage of the
filter 34 can be prevented. Also by making the
configuration of the ink contalner casing
25 substantially rectangular parallelopiped
configuration, the ink accommodation efficiency of the

ink container can be improved.



I nk container can be inproved. -20 The bottom surface of the casing 11 is
provided with yellow, magenta and cyan ink supply ports 14 corresponding
to the respective containing spaces in the casing 11, in this order from
the right 5 side of Figure 3. The ink supply ports 14 are disposed

devi ated toward one of the |ong edges of the bottomsurface, that is,
toward one of the vertical lateral walls. By this deviated or offset
arrangenent of the supply ports, the iT&0teceiving tubes 33, on 10 the
respective colors, of the container holder can be arranged consecrated as
shown in Figure 2. For this reason, the length of the ink supply passages

(unshown) connecting e vigg tubes and the ejection outlet

portions of the recordi Hﬁéﬁaﬁgg%l s %?mﬁ?%d%%ﬁi%& i tH the ink flow
of i gh- specd tosagies] PSR, neetits 0 (HaR K SHRY 14, there s
ot he- bot t oftcaer) o (R <Ehotit il ' o IR lee hvd SOk bRE i rpi 6
b ovi dod ar ootd e i i SERAmE P A 2N e SR S PERBRL T g
contacted. Asl@NIMEFiire 2p. ofrHe (i rg:{h(;},llggrﬁd% ép%lér&ut away at | east

at one side Qof the ink container 10B an opene cut -
disposed deviated toward one of the long edges of the

bottom surface, that is, toward one of the vertical
lateral walls. By this deviated or offset arrangement
of the supply ports, the ink receiving tubes 33, on

10 the respective colors, of the container holder can be
arranged consecrated as shown in Figure 2. For this
reason, the length of the ink supply passages
(unshown) connecting the ink receiving tubes and the‘
ejection outlet portions of the recording head can be

15 shortened, by which the ink flow resistances can be
reduced, which is desirable particularly in the case
of high-speed recording operation.

Around the ink supply port 14, there is

provided a dimple portion 40 which is formed by

20 reducing the thickness of the bottom wall of the
casing 11. The bottom surface of the dimple portion
40 functions as a seal surface to which a sealing
member 39 provided around the ink receiving tube 33 of
the holder 31 is sealingly contacted. A standing wall

25 of the dimple portion 40 1s cut away at least at one
side Q of the ink container 10B and is opened (cut-

away portion indicated by reference numeral 40a in



away portion indicated by reference nuneral 40a in -21 Figure 4).
The-provision of the independent dinple portions is preferable, since when
the ink container is mounted to or denpunted fromthe holder, the Ink is
prevented frommxing Into the other color ink supply 5 port. -Since in
this enbodiment, the dinple portionis cut away at one side Q the ink
supply ports can be made closer to the side wall. This is preferable from
t he standpoint of mechanical strength of2the ink contai ner and shortening
of the unshown ink supply 10 passage In the holder, as wll be described
hereinafter. Each of the ink containing spaces of the has a first Ink

ke and has S B e Peett Sfon aEnfhr BasetndSpplJingiene ?ak"yn:”
. el d th ik c or
51 bot h f uncti ot 1356 BECLERIPEL. URLREE vk, PF ok RenFRkfenut i < 20
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cut away at one side Q, the ink supply ports can be

made closer to the side walil. This is preferable from

the standpoint of mechanical strength of the ink

container and shortening of the unshown ink supply

10 passage in the holder, as will be described

hereinafter.

Each of the ink containing spaces of the has
a first ink retaining member 50 for absorbing and
retalining the yellow, magenta, cyan ink, and has a

15 second ink retaining member 51 for supplying the ink
out.

The first ink retaining member 50 and the
second ink retaining member 51 both function to be
impregnated with and to retain the ink, but is

20 different in the ink retaining force, more
particularly, the ink retaining force of the first ink
retaining member 50 (capillary force} is higher than
the ink retaining force of the second ink retaining
member 51. By doing so, the ink retained in the

25 second ink retaining member 51 is effectively
introduced into the first ink retaining member 50, so

that usability of the ink retained in the second ink



that usability of the ink retained In the second ink -22 retaining nenber
51 is inproved. In this enbodinent, the ink retaining nenbers 50, 51
conprises a |am nated webs in which fibers of polyolefin thernoplastic
resin material are oriented 5 substantially unidirectionally, and the
fibers are conpressed in the direction of lamnation (fiber aggregate).
In the ink container of this enbodinent, the casing 11 and the cap nenber
are made of a material 10 which is sinffér to the material of the first
ink retai ning nenber 50 and the second ink retaining nenber 51, that is, a
polyolefin resin material. Therefore, the recycling property and the reuse

St andpor nt. ot SHURE e TR0 5, tMERvehe ik cont ainer 0B 15 mount ed
into the holder 31, the éﬂl receiyin ubge 33.is abutted to the first ink
retaining menber 50 !nf%he |§m9éhﬂﬁ3®g5%fp€9? ipk ﬁﬁﬁaiﬁ%nﬁﬁﬂe$ﬁ?ﬁﬁned in
a8 NPOEIE ) e h GRS ARALS, latBrhY, PO b
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to the regcor diut thead PO N FdreAiddiBly, and the fibers are
compressed in the direction of lamination (fiber
aggregate).
In the ink container of this embodiment, the
casing 11 and the cap member are made of a material
10 which is similar to the material of the first ink
retaining member 50 and the second ink retaining
member 51, that is, a polyolefin resin material.
Therefore, the recycliﬁg property and the reuse
property are significantly improved, which is
15 preferable from the standpoint of environmental
health.
When the ink container 10B is mounted into
the holder 31, the ink receiving tube 33 is abutted to
the first ink retaining member 50 in the ink supply
20 port 14, and the ink retained in the second ink
retaining member 51 is directed to the ink supply port
14 by way of the first Iink retaining member 50, and is
supplied to the group of ejection outlets for each
color from the recording head portion 32 through the
25 ink receiving tube 33 and the ink supply passage
extending to the recording head portion 32. At this

time, the sealing member 39 provided around the ink



time, the sealing member 39 provided around the ink -23 supply port 14 is
sealingly contacted to the bottom surface (seal surface) of the dinple
portion 40 having the ink supply port 14, so that possible ink |eakage

and the ink evaporation can be suppressed. A free end 5 each of the ink
receiving tubes 33 is provided with a filter 34 to prevent invasion of
foreign matter into the ink receiving tupe. The ink containers 10A, 10B is
provided with an ordinary |atch |ever ﬁ%@hanisn1for_secur|ng with 10 the
hol der. In this enbodinent, the latch claw 18 which is one of engaging
portions between the ink containers 10A, 10B and the holder 31, is

. : : ned d/
curved. 1rom LT OB Lt SR HEF BT ol EEREH e B Behepan) ccont
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In addition, the latch lever 16 elastica ( aces toward € mai n body
of the i gk eoniteicerthhemi heddiv GONtAIBEE 35 MDY EH 0 LR 5, hol der

31. More particularly, when the ink container
filter 34 to prevent invasion of foreign matter into
the ink receiving tube.
The ink containers 10A, 10B is provided with

an ordinary latch lever mechanism for securing with

10 the holder. In this embodiment, the latch claw 18
which is one of engaging portions between the ink
containers 10A, i0B and the holder 31, is provided on
a latch lever 16 which upwardly extends inclined
and/or curved from a portion of a side surface of the

15 ink container adjacent the bottom portion of the ink
container. The latch lever 16 elastically deforms
such that latch claw 18 is engaged with the latch claw
engaging hole 36 of the holder 31. The latch lever 16
has an operating portion (tag portion at the topmost

20 portion of the latch lever) which facilitates at least
a demounting manipuiation of the ink container from
the holder 31. 1In addition, the latch lever 16
elastically displaces toward the main body of the ink
container when the ink container is mounted to the

25 holder 31.

More particularly, when the ink container

10A, 10B is mounted, the ink container 10A, 10B, as



10A, 10B is mounted, the ink container 10A, 10B, as -24 shown in Figure 5,
Is first inserted inclinedly adj acent the portion having the retention
claw 17 toward the portion container nount position of the holder 31,
such that retention claw 17 is brought into 5 engagement with the retention
cl aw engagi ng hole 35 of the holder 31. Then, the ink container 10A, 10B
I's pressed down so as to rotate It about the retention claw 17 side, by
which the latch lever 16 Is el astically-@#splaced toward the mai n body the
ink 10 container, and the latch claw 18 of the latch |ever 16 is brought

I nto engagenent with the latch claw engaging hole 36 of the holder 31, as

in Fi ti the Lpk coptainer 10A, 1OB.into 15 the
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the hol dér 3kngagement with the retention claw engaging hole 35 of
the holder 31. Then, the ink container 10A, 10B is
pressed down so as to rotate it about the retention
claw 17 side, by which the latch lever 16 is
elastically displaced toward the main body the ink
10 container, and the latch claw 18 of the latch lever 16
is brought into engagement with the latch claw
engaging hole 36 of the holder 31, as shown in Figure
6.
By mounting the ink container 10A, 10B into
15 the holder 31, the inks in the ink containers 10A, 10B
are supplied through the ink receiving tubes 33 and
ink supply passages in the holder 31 corresponding to
the respective colors to the groups of the ink
ejection outlets of thé recording head portions 32,
20 respectively.

When the ink container 10A, 10B is to be
removed from the holder 31, the operating portion of
the latch lever 16 is elastically deformed toward the
main body of the ink container, and the ink container

25 10A, 10B is taken out of the holder 31.
The casing of the ink container according to

the present invention will be described further.



The casing of the Ink container according to the present invention will be
described further. -25 As will be understood fromFigure 3, (c), in a
color ink container | OB having a plurality of ink supply ports 14, the ink
supply ports 14 for the respective colors, retention claws 17 and | atch
claws 5 18 are linearly arranged deviated in a direction substantially
perpendi cular to the direction of a line connecting the latch claw 18 and
the retention claw 17 toward one side 3#®face Q of the two side surfaces
P, Q sandw ching the bottom portion of the ink container 10 10B. In other
words, the ink supply ports 14, retention claw 17 and the |atch claw 18

' I | i i at t rd one side
curface O fuy from ALah e e Hhdhrafiiod e Sk Rt an RerS oxt ehei 8 1 n the
di ti ' t 8 and the ret ion_claw 17. The
i Inrkecsljggl ;C/O;Iygfctglll airﬁggf%%r#eazltrfér}- ?@tlﬁ%‘%%@rq a%e]e%r%fp{%e(’fd* l e portion

40, and the shgnAivGoald Mfffg@)fm}]é%ﬂ%%ﬁ@wﬁﬁr? is cut away at

| east at a side surface Q si t ainer 1 u?-amay 20

portion desi gRajiRe tiwe FAIGICE rMNEI Aot QA duk Fiﬂﬁr?dwﬁe%é/l% LogliéHn hsﬁppl ,

structure, the portion of the container bottom wa

ports 145 ar a8 eireed jard fierai i dd @l strana hiffa ther&asidy is 25 likely
to be relatively weak, acquires high strength

substantially perpendicular to the direction of a line
connecting the latch claw 18 and the retention claw 17
toward one side surface Q of the two side surfaces P,
Q sandwiching the bottom portion of the ink container

10 10B. In other words, the ink supply ports 14,
retention claw 17 and the latch claw 18 are all
arranged substantially on a line deviated, toward one
side surface Q, away from a center line of the ink
container extending in the direction connecting the

15 latch claw 18 and the retention claw 17. The ink
supply port 14 are formed in a bottom surfaces of the
dimple portion 40, and the standing wall portion of
the dimple portion 40 is cut away at least at a side
surface Q side of the ink container 10B (cut-away

20 portion designated by reference numeral 40a in Figure
4).

With such a structure, the portion of the

container bottom wall where the ink supply ports 14
are formed and therefore the strength of the casing is

25 likely to be relatively weak, acquires high strength
by positioning such a portion adjacent the corner

portion (side wall connecting with the container



by positioning such a portion adjacent the corner portion (side wall
connecting with the container -26 bottomwall) where the rigid is
relatively high. Additionally, since the two engaging portions where the
ink container 10B and the hol der 31 are engaged (retention claw 17 and
latch claw 18) are deviated 5 toward the side wall of the container
simlarly to the ink supply ports 14, the container is prevented from

twi sting upon the mounting of the contaff®r to the holder, so that
cont ai ner can be stably secured with the holder by a small nunber of
engageabl e portions. 10 Particularly, even when the nunber of Ink supply

I | St i f the | ntai per can be mnimzed
gg;éitiLZIyaB§¥?H%pﬁﬁ%§%f %ﬂgaﬁgE%%ﬁ¥1€fdfﬁ% re @Eb%%b¥¢hbSFEions ?Ed t he
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respectively. These advantages 25 are particul ar signific

val | thi knesowenid Ui affdd avd Nk SPN{ NSn CARAGW 4 fnf BHEPTbNegEDEr 1O
assure a large inside volunme wthout increasing the sides "occupied by the
i nk cont ai nerink supply ports 14, the container is prevented from
twisting upon the mounting of the container to the
holder, so that container can be stably secured with
the holder by a small number of engageable portions.
10 Particularly, even when the number of ink supply ports
is large, the twisting of the ink container can be
minimized effectively by the linear arrangement of the
engageable portions and the ink supply ports.
By the provision of the engaging portion at
15 the position close to the side wall, the ink container
positioning mechanism can be disposed at a position
where the container strength is high, so that
stabilized mounting can be accomplished with all the
ink supply ports 14 and the ink receiving tubes 33
20 securedly connected respectively. These advantages
are particularly significant when the wall thickness
of the entire ink container casing is reduced in order
to assure a large inside volume without increasing the
sides occupied by the ink container.
25 in addition, after ink injection into the
container casing in the manufacturing, it is necessary

to wipe off the ink deposited on the surface (seal



In addition, after ink injection into the container casing in the

manuf acturing, it is necessary to w pe off the ink deposited on the
surface (seal -27 surface) around the ink supply port 14 in the dinple
portion 40. In such a case, the structure in which at |east one side
surface Q of the dinple portion 40 is cut away and i s open (cut-away
portion 40a in Figure 5 4) is advantageous since the ink can be easily
wiped off. Generally, when the ink suppf¥-ports are disposed devi ated
toward one side of the container, the standing wall of the dinple portion
having the ink 10 supply port fornmed in the bottomthereof has only a

[l thick ta whjch th k t devi ated. At
the thin el PULiareD B the TR, §Fn 18 pqrEo L o1 8 hka, dime e r acui 1
th k th t he |nk I t.
toethg th?ﬁr}al :%%rtlon gnd\g#4|§con 'ﬂ% : %ro “f$n£€ %iﬁﬁuggnésPor

However , acchzfgtng)ﬂé) ke pg]ﬁst%};e v&r\tﬂp@ dfﬁlétﬁardtﬂ%?m%] of t he.

di npl e portlon I's open at one ater si de of that is,

there I's provweGwa Lgn@q,a\%hpo(rgdto_rh‘ég&a dpﬁ&@td(?ge{[ﬁ #fg pethl n

portion, and therefore, there appears no me I ne mahner, a
highly reliablje isladeiitigusaife Aol ichitthe |dadiy §P§8&lf i cation,

"the engagi ng portions
off.

Generally, when the ink supply ports are
disposed deviated toward one side of the container,
the standing wall of the dimple portion having the ink

10 supply port formed in the bottom thereof has only a
small thickness at the side to which the ink supply
ports are deviated. At the thin wall molding portion,
a weld line tends to appear. As a result, the ink
spreads along the weld line extending from the ink

15 supply port to the thin wall portion and will
contaminate users fingers and hands. However,
according to the present invention, the standing wall
of the dimple portion is open at one lateral side of
the ink container, that is, there is provided a cut-

20 away portion 40a, so that there is no thin portion,
and therefore, there appears no weld line. 1In this
manner, a highly reliable ink container can be
accomplished.

In this specification, "the engaging portions

25 and the ink supply ports are arranged substantially
linearly" means not only the structure in which the

centers of the openings of the ink supply ports 14 are



25 and the ink supply ports are arranged substantially [linearly" neans not
only the structure In which the centers of the openings of the ink supply
ports 14 are -28 on the center line connecting the retention claw 17 and
the latch claw 18 but also the structure in which the ink supply ports 14
are overlaid on the center line. 5 According to the enbodi nent, a hole for
container fixing in the holder 31 nmay be forned at the of only two .
portions, nanely, retention clam/engagiﬁﬁa'hole 35 and | atch cl aw engagi ng
hole 36. For this reason, it is not necessary to forma large hole in 10

t he holder 31, by which the deterioration of the holder strength can be

. : . ! neide of th o !

iV ded by parti e, Cedhs EROL IR tRE (08! FRLONHIOR, P IR pLF pandi (S:ul8 ar
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mechani cal strength ofl%ﬁﬁ é&ﬁfgin wﬁ%ch {he |n§ supp*y por?%rare 20
formed. Such lmdructure is preferable because the rigidity of the
container in the direction in which the ink container tends to be tw sted

when thesink contai nercderdimgtis i tdibéPideit 31a hé1é hisrenbodi ment,
t he i nk nounting

container fixing in the holder 31 may be formed at the

of only two portions, namely, retention claw engaging

hole 35 and latch claw engaging hole 36. For this

reason, it is not necessary to form a large hole in

10 the holder 31, by which the deterioration of the

holder strength can be avoided.

According to this embodiment, the inside of
the container is divided by partition walls 52 which
extend in the direction perpendicular to the direction

15 in which the retention claw 17 and the latch claw 18
(the engaging portions for mounting the color ink
container 10B to the holder 31) are arranged. This
structure is defective to enhance the mechanical
strength of the wall in which the ink supply ports are

20 formed. Such a structure is preferable because the
rigidity of the container in the direction in which
the ink container tends to be twisted when the ink
container 1s mounted to the holder 31.

In this embodiment, the ink mounting

25 mechanism relative to the holder uses a latch lever.
However, the present invention is not limited to the

structure using the mounting mechanism employing a



25 mechanismrelative to the holder uses a latch | ever. However, the
present invention is not limted to the structure using the nounting
mechani sm enploying a -29 latch |lever. For exanple, a |lever nechani sm may
be provided in the holder, or another mechanismis wusable, if the ink
contai ner can be effectively secured In the holder at the front and rear
thereof 5 with respect to the direction in which the ink supply ports are
arranged. In the foregoi ng enbodi nent, 14 ink contai ner conprises an ink
absorbing material of fiber material. However, this is not Iimting to the
10 present invention, nanmely, another ink absorbing material is usable, or

t he i nk cont gi_ner Ry, 1ot ve .an i.nk absorbin terjal. The description
will be nadqusnc%tho & Srisi 49T A Sre ao?let‘f?er Iq‘?ﬁjﬁw}it%? M3y (¢ qui d
container) 1 ' | S SUita t he. present invention. Wen the

i nternal st rg’é‘\tgﬁriyﬁds%élp:)theeyotelcgltetq'ﬁemlrnI?“cogtﬁleali' MGCHEE SIS he present

i nvention, tRheapurR! % sReRd i@ idﬁr}l; C%ﬁpﬁée%e{fécoﬁ]‘g@ recordi ng head

is inproved synergetically, particular case Y nk 20 cont ai ner

s used for @eelrdd HAK tHRNIRAINRT Y the ¥Rt Hdf GAOTLELLLLT - In the
foll owi ng descriptions, only one ink accomodating portion iS taken for
the sinpbici W tdf regppicanald Ahe GHTeFAWNGS A SR TQIpFRSY

ports are arranged.

In the foregoing embodiment, the ink
container comprises an ink absorbing material of fiber
material. However, this is not limiting to the

10 present invention, namely, another ink absorbing
material is usable, or the ink container may not have
an ink absorbing material.

The description will be made as to an inside
structure of the ink container (liquid container)

15 which is suitable to the present invention. When the
internal structure is applied te the ink container 10B
of the present invention, the supply speed from the
ink container to the recording head is improved
synergetically, particularly in the case that ink

20 container is used for a color ink container for a
small size color printer.

In the following descriptions, only one ink
accommodating portion is taken for the simplicity of
explanation. The drawings are schematic for easy

25 understanding of the invention, and the scale is not
always uniform.

(First embodiment)



25 understandi ng of the invention, and the scale is not always uniform
(First enbodinent) - 30 First exanple will be described referring to the
drawings. Figure 8 illustrates an ink jet <cartridge 130 conprising an Ink
container 110 (liquid container) and a holder 131 to which the Ink
container 5 110 is nountable. Figure 8 is a partly broken perspective
view, in which the holder 131 and the ink container 110 are separated for
better understanding. As shown in Figure3®; the Ink jet cartridge 130

i ncludes a holder 131 having an integral ink jet 10 head 132 for ejecting
the ink, and an Ink container 110 detachably nmountable to the hol der 131.
The ink container 110 accomobdates the ink which Is liquid to be supplied
to the ink jet head 13Arsthexampletwitdade stesqrihed retexibpdste on 15

t he bottonlpqrtio of, the holder 131 and is provided wth a group
(unshown) of ‘BedRBHMER et 8UFHH L Wi o kere amikddlupigt ed from the ink

t ai 110, j ect t. At th t tion bet th
ol der 131 afdhtifd A&k ‘OhERTRI sig aih Yibk Gl Ve B tUbME b er
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perspective view, in which the holder 131 and the ink
container 110 are separated for better understanding.
As shown in Figure 8, the ink jet cartridge
130 includes a holder 13i having an integral ink jet
10 head 132 for ejecting the ink, and an ink container
110 detachably mountable to the holder 131. The ink
container 110 accommodates the ink which is liquid to
be supplied to the ink jet head 132.
The ink jet head 132, in use, is disposed on
15 the bottom portion of the holder 131 and is provided
with a group (unshown) of ejection outlets through
which the ink supplied from the ink container 110 is
ejected out. At the connecting portion between the
holder 131 and the ink container 110, an ink receiving
20 tube (outer member) 133 is projected, and the ink
receiving tube 133 is in fluid communication with the
group of the ejection outlets through the ink supply
passages (unshown). The free end of the ink receiving
tube 133 is provided with a filter 134 for preventing
25 invasion of foreign matter into the ink receiving tube
133. Wwhen the ink container 110 is mounted to the

holder 131, the ink is supplied to the group of the



25 invasion of foreign matter into the ink receiving tube 133. Wen the
i nk container 110 is nounted to the holder 131, the ink is supplied to the
group of the -31 ejection outlets by way of the Ink receiving tube 133 and
t he i nk supply passage fromthe ink container 110. The ink container 110
conprises a casing ill constituting the ink accommpdati ng portion, and the
5 casing 111 a main body 1l1la which is open at the top, and a cap nenber
111b for closing the opening of the narhlbody 11la. The cap menber Illb
has an air vent 115 and a rib structure 113 for formng a buffer space. As

shown in Figure 3, the bottomportion of 10 the main body Illa of the
port 114 at a position facing to

casing Il is praovided wih n i nk supp

the Ink recdi |cﬁt cflhboe‘wl]%ét%?mf W of e{ﬁ/fi?) nkneecehwingtubeniadner 110

I's nounted t I Ar ound thﬁ{lnk receiving tupe 133, there is
e

provided an o 15 Ting (uns ¥ E?ﬁ%ﬁ% ?We%ﬂ%. 1k ; ¢onta eﬁo}H%r 131
Contai ner 110 and to. pisy oK o A o ¥4 Rl #Pes 3 catthenbL L gt ng 11

container 110 and to prevent evaporation of
econd i nk
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retaining nmenber 51 for belng Inpregnate resbed?l

Gecond | Tnk retalnl ng memer Ler A e oS o SUT e orer o, gdren the
and a cap member 111b for closing the opening of the
main body 11la. The cap member 111b has an air vent
115 and a rib structure 113 for forming a buffer
space. As shown in Figure 3, the bottom portion of

10 the main body 111la of the casing 111 is provided with
an ink supply port 114 at a position facing to the ink
receiving tube 133 of the holder 131 when the ink
container 110 is mounted to the holder 131. Around
the ink receiving tube 133, there is provided an o-

15 ring (unshown) to prevent leakage, into the holder
131, of the ink supplied through the ink receiving
tube 133 from the ink container 110 and to prevent
evaporation of the ink.

Within the casing 11, there are provided a

20 first ink retaining member 50 and a second ink
retaining member 51 for being impregnated with the
respective inks to retain them. The first ink
retaining member 150 1s disposed between the second
ink retaining member 151 and the bottom surface of the

25 ink container 110 and is closely contacted to the
second ink retaining member 151 so as to plug the ink

supply port 114 at the inside. The first ink



25 ink container 110 and Is closely contacted to the second ink retaining
menber 151 so as to plug the Ink supply port 114 at the inside. The first
ink -32 retaining nenber 150 foll ow substantially the inner surface
configuration of the portion (bottomsurface) where the ink supply port
114 is provided. The first ink retaining nmenber 150 and the 5 second ink
retaining member 151 both function to absorb and retain the ink, but the
ink retaining force (capillary force) ©¥2the first ink retaini ng menber
150 is larger than that of the second Ink retaining nenber 151. _
Accordingly, the ink retained in the 10 second ink retaining menber 151 is
i.ed to the fi kK ret 150 with the

?LLLFie?L;¥ J%%%ﬂqyﬂﬁ(ﬂeq9ﬁ§ tQﬂihQﬂHFj rﬂ?&&{mii&nfp?gk??%iglngpg 150,
nb 151 nen et ai
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and the fibers are conpress i'rec n of nation (fiber
aggregate). The fIrStﬂH@(ﬁf¥§¥f¥ﬂH}ﬂg¥H¥Hi fgﬁk%ﬁﬁ fiPers with a
fineness of 6.7dtex (dianeter: approx. he density after

conpr essgon ls%co%daumm&et%iqﬁg{g:membﬂ}e 1fslr eﬁoﬂlf‘kflﬁfétaitfﬁnﬁa”enber 150 is
made of fibers with a fineness of 2.2d

absorb and retain the ink, but the ink retaining force
(capillary force) of the first ink retaining memberr
150 is larger than that of the second ink retaining
member 151. Accordingly, the ink retained in the

10 second ink retaining member 151 is efficiently
supplied to the first ink retaining member 150 witﬁ
the result that usability of the ink retained in the
second ink retaining member 151 is improved. 1In this
embodiment, the ink retaining members 150, 151

15 comprises a laminated webs in which fibers of
polyolefin thermoplastic resin material are oriented
substantially unidirectionally, and the fibers are
compressed in the direction of lamination (fiber
aggregate). The first ink retaining member 150 is

20 made of fibers with a fineness of 6.7dtex (diameter:
approx. 54um), and the density after compression is
approx. 0.08g/cm 3, The first ink retaining member
150 is made of fibers with a fineness of 2.2dtex
(diameter: approx. 18um), and the density after

25 compression is approx. 0.20g/cm 3

The first ink retaining member 150 and the

second ink retaining member 151 are rectangular in



(diameter: approx. 18pm), and the density after 3 25 conpression is
approx. 0.20g/cm The first Ink retaining menber 150 and the second Ink
retaining menber 151 are rectangular in -33 configuration of 14mm x 38nmin
a cross-section along an abutting direction of the ink receiving tube 133,
and a thickness of the first ink retaining nenber 150 neasured in a
direction An of abutment to the ink 5 receiving tube 133 is 1.5mm and that
of the second ink retaining nenber Is 4335mm Therefore, the first ink
retaining menber 150 is in the formof a thin sheet. Referring to Figures
9, 10, the description 10 will be made as tohthﬁ staLe I n rh!ch t?iolnk

| et head 132 an older, 131 are connected wth the in cont ai ner .

JFi gures 9, 1(F°a{}dfeﬁslbrc?{jo?félogi hm o 38mm olR BfCrARSTRRCELARAAAENE | n
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retai nedsl n thediivisig | kb effd 9 Pe ad®POthat of the second
ink retaining member is 12.5mm. Therefore, the first
ink retaining member 150 is in the form of a thin
sheet.
Referring to Figures 9, 10, the description
10 will be made as to the state in which the ink jet head
132 and holder 131 are connected with the ink
container 110. Figures 9, 10 are sectional side
elevations of the ink container. 1In Figure9 - 13, the
holder 131 is omitted for better understanding.
15 In Figure 9, the ink container 110 is not
connected with the ink jet head 132 (holder 131). 1In
Figure 10, the ink container 110 has been connected
with the ink jet head 132 (ink container 110 has been
mounted to the holder 131). 1In this state, the ink
20 receiving tube 133 is contacted to the first ink
retaining member 150 in the ink supply port 114, and
the ink retained in the first ink retaining member 150
is supplied to a group of the ejection outlet of the
ink jet head 132 by way of the ink receiving tube 133
25 and the ink supply passage.
In the state shown in Figure 10, the ink

receiving tube 133 enters the ink supply port 114 so



s supplied to a group of the ejection outlet of the 1ink jet head 132 by
way of the ink receiving tube 133 25 and the ink supply passage. In the
state shown in Figure 10, the ink receiving tube 133 enters the Ink supply
port 114 so -34 that ink receiving tube 133 is pressed into the first ink
retaining nmenber 150 (approx. 0.5mmin this enbodinent). The first ink
retaining menber 150 receives a force toward the second ink retaining 5
menber 151. Then, the first ink retaining4menber 150 and the second ink
retai ning nmenber 151 are conpressed in the abutting direction An in Figure
9. The state of contact is shown in Figure 10, (b) in an enlarged scale.

Thus, the insgrtjo f the, 10 i receiving tube 133 into the ink supply
porf 114 is g%%%nﬂ%@af%ﬁebylﬂ%fgﬁﬂﬁt}gﬁ B?gPﬁ%S?ﬁﬂ iBetai §heg fdssier s 150,
151. First, t f] ' retainin nber 150 ip the form of a sheet
graduail§ defgﬁﬁs}%ﬁéiggﬁ r%@ﬁ%%#m??ﬂnrﬂggf?Fonoogm?h n; tRieceivi ng t ube
15 133, and t { nk | r,151. def or C espondingly to
the first ianﬁgﬁgﬁ%%%b’heﬁggéaﬁg%gg ggﬂaf?Fa %iﬁ d@?@BSSdQ%bon1Figure 4,

(b), the secopkkei Vs r£t #hAEQ0t &rtﬂélsééoggf9ﬁﬂgpeg%iégﬁ§firSt | nk

retaining menber 150 such that deformation 1's maxi num cent the

central mortimember £51he THén I e Vi Nst t 4 dSBat 51 Lafetoikpe first
ink retaining nmenber 150 and that conpression ratio g?gﬁuaﬁFy éecreases
and the second ink retaining member 151 are compressed
in the abutting direction An in Figure 9. |
The state of contact is shown in Figure 10,

{b) in an enlarged scale. Thus, the insertion of the

10 ink receiving tube 133 into the ink supply port 114 is
accommodated by deformation of the ink retaining
members 150, 151. First, the first ink retaining
member 150 in the form of a sheet gradually deforms in
accordance with insertion of the ink receiving tube

15 133, and the second ink retaining member 151 deforms
correspondingly to the first ink retaining member 150.
As will be understood from Figure 4, (b), the second
ink retaining member 151 is deformed by the first ink
retaining member 150 such that deformation is maximum

20 adjacent the central portion where the ink receiving
tube 133 is abutted to the first ink retaining member
150 and that compression ratio gradually decreases
away from the central portion therearound.
Particularly in this embodiment, the direction of

25 lamination of the fibers of the first ink retaining
member 150 and the second ink retaining member 151 are

substantially parallel with the contact direction An



away fromthe central portion therearound. Particularly in this _
enbodi ment, the direction of 25 lam nation of the fibers of the first ink
retaining nenber 150 and the second ink retaining menber 151 are
substantially parallel with the contact direction An -35 of the ink
receiving tube 133, the fibers easily deformin the contact direction A
Therefore, the conpression ratio around_the ink supply port 114 can be
increased without difficulty, and first™#®k 5 retaini ng menber 150 is _
conpressed as conpared with the normal state (Figure 9 state) in which it
Is not abutted by the ink receiving tube 133, so that ink retaining force

Is f h , ljshin re staple ink retention. By
Isfmo'ltjm ngr 18%292%]:%?1%& ?%%f‘gfﬁht@%k%g?a ZggP%ﬁ%e?§s 5@_, 1;5% aska
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and is intended to schematically illustrate ~the novenent of the inner ink
in the |8k camtaiiteingGewlier | 1607 B Complred0d -ad Qomgd@ty £ah | Y shows
di scharge of the ink as indicated by cross-hatching. 1n Figure 11, (a), no

| nk has been tdenswmmhl state (Figure 9 state) in which it is not
abutted by the ink receiving tube 133, so that ink
retaining force is further enhanced, thus
accomplishing more stable ink retention. By smoothing
10 the deformation of the ink retaining members 150, 151
as a result of abutment of the ink receiving tube 133,
the space in the ink container 110 not having the ink
retaining members 150, 151 can be minimized.
The description will be made as to the
15 movement of the ink in the ink container 110 during
the ink supply. Figure 11 is a sectional view of the
ink container 110 wherein it is abutted to the ink jet
head 132 and is intended to schematically illustrate
the movement of the inner ink in the ink container
20 110. TIn Figure 11, (a) - (e) schematically shows
discharge of the ink as indicated by cross-hatching.
In Figure 11, (a), no ink has been consumed
(initial state). The ink retaining members 150, 151
contains a full container capacity of ink. When the
25 ink is supplied from the ink supply port 114 into the
ink jet head 132 as shown in Figure 11, (b), the ink

in the first ink retaining member 150 is consumed, and



(initial state). The ink retaining nmenmbers 150, 151 contains a ful

contai ner capacity of ink. \Wen the 25 Ink is supplied fromthe ink supply
port 114 into the Ink jet head 132 as shown In Figure 11, (b), the Ink in
the first ink retaining menber 150 is consumed, and -36 then the ink 152 in
the second ink retaining menber 151 is consuned, with the result that ink
liquid surface 152 lowers, as shown in fhis Figure. In the state of '
Figure 11, (c), the ink is further constiBd 5 by the recording operation or
the like of the ink Jet head 132. In the portion right above the ink
supply port 114, fromwhich the ink is nost easily discharged, the ink

i qui ' d of .t first ink
retai ni ng morgrt 190 HHE bR E R Hhe PRe PR T RR O a SFn‘I&EEE}Ff'i cient 1y
' ' L O | Lot secon
;gtﬁg: E?ngaprgnl‘:)%fr%?&nﬁdenhﬁ 'Ineruﬁllllhl&q]lglg(g ?%%l{lﬁgret%%iﬁsﬁlﬁr%d,iggﬁégisgki lnE tlge
"ot el ning menber 180, iat N S roets Ao MRtEEs FLetl? (thokuel

retaining meriartelTlf imigonsuned W) | echd henk i { St rh PEnER BLRLDHGETDET TS
substantially fully filled with thL I nk. The i nk noves fron1§ﬂe second

i nk ret abni ngyertrerredurdinig dpErspaoe o the [iksto20thakifRt §oping
menber 150 resulting from consunption of the ink, and therefore, the first
| nk retaini ndreashiie¥2. 1590n cléve bpeo misi ovi af et satis@nthél 1k fsbpppywi th the
port 114, from which the ink is most easily
discharged, the ink liquid surface 152 has lowered to
a neighborhood of the first ink retaining member 150,
10 but in the other portions, the ink sufficiehtly
remains, and therefore, the ink liquid surface 152 is
in the second retaining member 151. When the ink is
further consumed, the ink in the second ink retaining
member 151 gradually moves into the first ink
15 retaining member 150, ﬁntil almost all of the ink in
the second ink retaining member 151 is consumed while
the first ink retaining member is substantially fully
filled with the ink. The ink moves from the second
ink retaining member 151 into the space in the first
20 ink retaining member 150 resulting from consumption of
the ink, and therefore, the first ink retaining member
151 can be maintained substantially filled with the
ink. Then the state shown in Figure 11, Figure 11,
(e) is reached wherein substantially no ink is
25 retained in the second ink retaining member 151, but
the ink is retained only in the first ink retaining

member 150. When the ink is further supplied into the




i nk. Then the state shown In Figure 11, Figure 11, (e) is reached wherein
substantially no ink is 25 retained in the second ink retaining nmenber 151,
but the ink is retained only in the first ink retaining nenber 150. Wen
the ink is further supplied Into the -37 ink jet head 132, the ink is
consuned fromthe first ink retaining nenber 150 until the ink container
110 is used up. The description wll further be made as to 5 the
mechani sm of the ink consunption. The in#7-retained in the second ink
retaining nmenber 151 Is supplied into the ink receiving tube 133 through
the first ink retaining nmenber 150. As described hereinbefore, since the

first Ink retai.ni nber 150 10 has an ink retaining force (capillary
force) thenijh¥ igﬁiﬁkankg?etEQ%ih@kn%ﬁh%@nﬁE&?difrpB theefirsed to
gather the ink.in the nei ghborhood the, Ink receiving tube 133. Since
t he nei ghbor hqo'gﬁ ro‘?“ﬂféien%o"t“?qﬂb%r o]fgé Hea i} sthe nkok e‘t"ailg?ﬁﬁeﬁeh‘b@r 150

where it is i gﬁf- ntacted by the ink receiving tube 133 is
conpr essed, H%%R{n Hgfaining force is further large. The difference in

the ink retaining for | ' tajpin nbers 150, 151 |s far |arger
than the difference ?ﬁlét hrheél nkiﬂrtjt(gl?n‘?ingif%%% Tostf tTAdE 3 FPom

variatiogs | niidedetiaingl of el Uik Qodnd flol AL nghgreber. 5o tha

variation in the inside structure can ored. erefore, Into the
portion retained in the second ink retaining member 151 is

supplied into the ink receiving tube 133 through the
first ink retaining member 150. As described
hereinbefore, since the first ink retaining member 1590
10 has an ink retaining force (capillary force) then the
second ink retaining member 151, it is effective to
gather the ink in the neighborhood of the ink
receiving fube 133. Since the neighborhood of the
portion of the first ink retaining member 150 where it
15 is press-contacted by the ink receiving tube 133 is
compressed, the ink retaining force is further large.
The difference in the ink retaining force in
the ink retaining members 150, 151 is far larger than
the difference in the ink retaining force resulting
20 from variations in the internal structure of the ink
retaining member, so that variation in the inside
structure can be ignored. Therefore, into the portion
of the first ink retaining member 150 from which the
ink is consumed, the ink is quickly supplied from the
25 second ink retaining member 151 having the small ink
retaining force. Thus, the ink liquid surface 152 is

prevented from lowering at the Interface between the



of the first Ink retaining nenber 150 from which the ink Is consuned, the
Ink is quickly supplied fromthe 25 second ink retaining nenber 151 havi ng

the small ink retaining force. Thus, the ink liquid surface 152 is
prevented fromlowering at the interface between the -38 ink retaining
menbers 150, 151. After alnost all parts of the ink in the second ink

retaining menber 151 including the parts far away fromthe ink supply
port 114, the ink is further consuned. T%8n, there 5 exi st no ink which
flows fromthe second ink retaining menber 151 into the first ink
retaining nmenber 150. It is not until this point that portion free of the

' ' he fi K t 150. The fiber densities of
{RE ?ﬁﬁeféfazﬂlt L ?éﬁiﬂél1 r%T%£$%%9angE sef ter el ???E ﬁi;zergncFaige
h il t nk retai S
tengugﬁplto ﬁ;é:f C(ﬁfeqﬁél\ol\?vﬁp(esﬂ%t s %‘f??‘g %‘%ﬁe nP"éiﬁ’r?gn'ﬁe'PPﬁﬁthe .
i ierence | najhe kergiin luibe Ay Hou R thflaanq/gﬂ%;rghva“a o of the
)

i nside 15 structure. e use efticienc eSYRRYYof the ink

cont ai ner 11 ey | rm{éDVfrﬁ{ {SRHEhETMOSH AL Fefges ngy Lo Fi gures 12,

13, the description Will be made as to a secon neht e sanme 20

referencg nursialts ms MK WP E YR Ardid ﬁ§é'59&?&n& % nik "Fe B4 FERLS having
t he corresponding functions for sinplicity.

member 151 into the first ink retaining member 150.
It is not until this point that portion free of the
ink appears in the first ink retaining member 150.
The fiber densities of the ink retaining members 150,

10 151 are so selected that difference in the capillary
force between the ink retaining members 150, 151 is
large enough to neglect the flow resistance difference
resulting from the difference in the length of the ink
flow path and/or the variation of the inside

15 structure. By doing so, the use efficiency of the ink
of the ink container 110 can be improved.
(Second Embodiment)

Referring to Figures 12, 13, the description

will be made as to a second embodiment. The same

20 reference numerals as with Embodiment 1 is assigned to
the elements having the corresponding functions for
simplicity.

As shown in Figure 12, in this embodiment, a

portion of the casing 111 of the ink contaiﬁer 110 to

25 which the ink receiving tube 133 is abutted is formed
as a raised or projected portion 111c, and a first ink

retaining member 150 is disposed inside the projected



As shown in Figure 12, in this enbodinment, a portion of the casing 111 of
the ink container 110 to 25 which the ink receiving tube 133 is abutted is
formed as a raised or projected portion tllc, and a first ink retaining
menber 150 Is disposed inside the projected -39 portion 111c. Also in this
enbodi nment, the ink retaining menbers 150, 151 conprises a |am nated webs
in which fibers of polyolefin thernoplastic resin nmaterial are 5 oriented
substantially unidirectionally, and the3®rbers are conpressed in the
direction of lamnation (fiber aggregate). The first ink retaining nenber
150 is made of fibers with a fineness of 6.7dtex (dianmeter: approx.

54pm, and the dﬁpSItﬁkﬂ%ter 3 10 conpression is approx. 0.05g/cm. The
first ink ref% 150 is made of fibers with a fineness of

2.2dtex (dianeter: pR{ P 8p density 3, after conpression is
approx. 0.15g/cm . The ?%n%? E%}% dﬁ?&ﬁ@??ant hokt retaindngi bers 15
Tt o T L0 SRSy 150
Ut En B 06 PR LR B
fibrous materde@ientedNMUABId Y1y unldirectionally, and the
fibers are compressed in the direction of lamination
(fiber aggregate). The first ink retaining member 150
is made of fibers with a fineness of 6.7dtex
(diameter: approx. 54um), and the density after
10 compression is approx. 0.05g/cm 3 The first ink
retaining member 150 is made of fibers with a fineness
of 2.2dtex (diameter: approx. 18pm), and the density
after compression is approx. 0.15¢/cm 3 . The
longitudinal directions of most of the fibers
15 constituting the fibrous material of the first ink
retaining member 150 and the second ink retaining
member 151 (axial directions) are substantially
perpendicular to the abutting direction of the ink
receiving tube 133, and the laminating direction of
20 the web of the fibrous material is substantially
parallel with the abutting direction of the ink
receiving tube 133.
The surface configuration of the 150 in the
cross-section taken along the abutting direction of
25 the ink receiving tube 133 is rectangular {10mm x
23mm), and the thickness thereof is 1.5mm. The

surface configuration of the second ink retaining



parallel with the abutting direction of the ink receiving tube 133. The
surface configuration of the 150 in the cross-section taken along the
abutting direction of 25 the ink receiving tube 133 |Is rectangular (10mm x
23mm), and the thickness thereof is 1.5nm The surface configuration of

t he second ink retaining -40 nenber Is rectangular (14mm x 23mr), and the
thickness thereof is 12.5mm The casing 111 of the ink container 110 (the
mai n body 111a and the cap nenber) are Td@e of 5 polyolefin resin naterial
simlar to the material of the first ink retaining member 150 and second
ink retaining menber 151. In this enmbodiment, the ing contal?eé llothas
such a rel ati licated siruc e as vipng a rojected portion
111c at the inyneﬁlms/eurgp 5ot allgilﬁf%li' dtsﬂ"éfﬁext%g‘f“ﬁg’ sip cf'ﬁ?e{mcl‘ﬂ@sﬁai n

assenbly of t [ Q@ﬁice. Under such a condition, as shown in _
Figure 12, tﬁgﬁ?ﬁ%gﬁﬁ%§§ﬂ%T e first ink retaining nenber 150 neasured in

the direction in whi c@ﬁ@%d%%prc(ﬁ/v%}E% {&pecéééaig?ﬁagrggébﬁat 0

contacted or abutted, IS su nt al sane " as an of the

ELngtegtnteidaFIO;l/ﬂdtigg bgdye’ll?gfaitﬁgﬁr%lﬁ ggnaﬁarshlﬁ?%%@% ﬁlné;ﬂfé]%'c'm ?g‘ﬁf aéLiSSnI gf glt \rllgnzo
proj ect ed porid1gd 1ellit Gfedifit s rh L llimBYad0id%the material of
the first ink retaining member 150 and second ink
retaining member 151.
In this embodiment, the ink container 110 has
such a relatively complicated structure as having a
10 projected portion 111c at the ink supply port 114 side
due to the structure of the main assembly of the
recording device. Under such a condition, as shown in
Figure 12, the thickness of the first ink retaining
member 150 measured in the direction in which the ink
15 receiving tube 133 is brought into contacted or
abutted, is substantially the same as an inner depth
of the projected portion 111c, and the first ink
retaining member 150 is given substantially the same
configuration as the inner configuration of the
20 projected portion 111c of the casing 111. By doing
so, the large second ink retaining member 151 can be a
simple rectangular parallelopiped configuration, and
therefore, the production property is improved.
In Figure 13, (a), there is shown an ink
25 container according to a modified example.of the
present Invention, the casing 111 having the

configuration which is similar to that shown in Figure



so, the large second ink retaining menber 151 can be a sinple rectangular
paral | el opi ped configuration, and therefore, the production property Is
inproved. In Figure 13, (a), there is shown an ink 25 container according
to a nodified exanple of the present invention, the casing 111 having the
configuration which is simlar to that shown in Figure -41 12. The casing
111 contains a hook-shaped first ink retaining nenber 150 and a second ink
retaining menber 151 having a sinple rettangul ar parall el opi ped _
configuration. Wth such a structure, the upper 5 surface of the first Ink
retaining nenber 150 has substantially the sane shape as the bottom

surface of t S ' efa ning, nenber 151, the ink 152 in _the second
i nk retainindnﬁbnggﬁp%gkgég% %e use t%ﬁnsé@é%oéh$%gﬁiﬁ?gﬁigﬁfeagknk supPIy
is carried o | ' t es.a, further ifie exanpl e,
wherein the ﬁ?ts%ﬂ}iﬁdgﬁ%ﬁ n%%rreén%&erglé%&i’%d jdﬁ"f/iﬂ"egﬂjrﬁfﬂgt%mig‘iFtsa oned
of which is 0 t fﬁﬁa iﬁ%%F%#% | ort si de an
an upper pa?téls\gﬁfjvva%_e% %et yveéejn t he ]'\?\f/earlt Béﬁﬁ%%ggg%é‘& t he second I nk
retai ni ng mergiri at¥dd, t Risth SdUMEtd S r dlf@(, rﬁg@l‘géé?rfo_rce a  of
the lower part 150a of the ink retaining nmember, an ink tetaining force
C2 of the upparrfayd off tHie fis 1 efrdd Ndh IRIHE 'me b aﬁﬁ%et ai ni ng

force C3 of the second ink 20 retaining nmenber 151, sati sf >C2> C3. Wth
this substantially the same shape as the bottom surface of

the second ink retaining member 151, the ink 152 in

the second ink retaining member 151 can be used up

even when a high speed ink supply is carried out.

10 Figure 13, (b) illustrates a further modified
example, wherein the first ink retaining member 150 is
divided into two parts, one of which is a lower part
150a disposed at the ink supply port 114 side and an
upper part sandwiched between the lower part 150a and

15 the second ink retaining member 151. With this
structure, an ink retaining force Cl1 of the lower part
150a of the ink retaining member, an ink retaining
force C2 of the upper part of the ink retaining member
and an ink retaining force C3 of the second ink

20 retaining member 151, satisfy C1>C2> C3. With this
structure, similarly to the structure shown in Figure
12, the configurations of the ink retaining members
{the lower part 150a, the upper part 150b, the second
ink retaining member 151) can be simplified, and

25 similarly to the structure shown in Figure 13, (a),
the ink 152 in the second ink retaining member is

prevented from remaining.



structure, simlarly to the structure shown in Figure 12, the
configurations of the ink retaining nenbers (the |ower part 150a, the
upper part 150b, the second ink retaining nmenber 151) can be sinplified,
and 25 simlarly to the structure shown in Figure 13, (a), the ink 152 in
t he second ink retaining menber Is prevented fromremaining. -42 In this
enbodi nent, the configuration of the ink container 110 is such that it is
projected at the ink supply port 114 sr#@-(L-shaped), but configuration
of the ink container 110 is not limted to these 5 exanples, and a central
portion of the ink container 110 may be projected, for exanple. In the
second enbodi nent descyi bed hereig efore, the ink retaining nenbers 150,
151 are nmde of polyoléffhﬁ§iTﬁﬁ? nt hetRergenfiigurationeofothak
retaining ne S 0 51 ot limied to the fiber, and the material
is not limte (fé?%ﬁﬁ@%ﬁefiﬁ P%e%?%h ?%Figf.P%h%rﬁéﬁgt?ﬂeéF the fiber
di aneters, t ' ' f e flbe nd_t like are_pot limted to
the case of gﬁ%‘?&gﬁgﬁ%gﬂ?ﬂgn%%£ ﬁié?lgefﬁh%%ﬂEESegugfc?ﬂgpgﬂﬁaFéPHining

menbers 150, &{Skhgqqur&qlqﬂﬂé}eﬂ%ef ;:f@tifiq‘{\{]{ecg {he ]ihgk receiving

tube 133 is abutted is not limte di sclosed “w ?%spect to the

two enbogi menampands muhd e MDY Mot e18R Nefl i comPl dstadi o of the
kinds of 20 the ink used, the structures of the 1 nk retaining
110 may be projected, for example.

In the second embodiment described
hereinbefore, the ink retaining members 150, 151 are
made of polyolefin fiber, but the structures of the

10 ink retaining members 150, 151 are not limited to the
fiber, and the material is not limited to a polyolefin
resin material. The densities, the fiber diameters,
the directions of the fibers and the like are not
limited to the case of the two embodiments. The

15 thicknesses of the ink retaining members 150, 151
measured in the direction in which the ink receiving
tube 133 is abutted is not limited to that disclosed
with respect to the two embodiments, and may be
properly determined in consideration of the kinds of

20 the ink used, the structures of the ink retaining
members 150, 151, the flow rates of the ink and the
like. In order to obtain a sufficient effects of the
present invention, it is desirable that ratio of the
thickness of the first ink retaining member 150

25 measure in the direction of abutment of the ink
receiving tube 133 to a maximum inner diameter which

is a dimension in a direction perpendicular thereto,



menbers 150, 151, the flow rates of the ink and the like. In order to
obtain a sufficient effects of the present invention, it is desirable that
ratio of the thickness of the first ink retaining menber 150 25 neasure in
the direction of abutnent of the ink receiving tube 133 to a naxinmuminner
di ameter which is a dinmension in a direction perpendicular thereto, -43 is
not less than 1: 5. The description wll ge made as to an ink Jet

recordi ng apparatus using the recording'ﬁ ad cartridge having the
above-described structure. 5 Figure 7 |s a perspective viewillustrating a
general arrangenent of an ink jet recording apparatus carrying the

recordi ng he ri fge hﬁy' .the structure described in the foregoing.
In the reco?g?ﬁgigé%lce S dazpiﬁythis Figure, a reciprocation 10 novenent

I n-scanni n of th ' DEsL ty 1'in.the i can _
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moverents, theavink tile o deaior artsdjéamd he recording head
cartridge 71 and is deposited on the recording sheet, by which letters,

signs, ifmges or the IHigumy &7 iy idtmokqpediere ocnswli NDLsHeRitiMgNE! Y, the
apparatus 20 Is an ordinary serial type recording device.
general arrangement of an ink jet recording apparatus
carrying the recording head cartridge having the
structure described in the foregoing. 1In the
recording device shown in this Figure, a reciprocation
10 movement (main-scanning) of the recording head
cartridge 71 in the main scan direction and a feeding
of the recording sheet such as a general recording
paper, a special paper, OHP film or the like in the
sub-scan direction at a predetermined increment, are
15 repeated, and in synchronism with such movements, the
ink is selectively ejected from the recording head
cartridge 71 and is deposited on the recording sheet,
by which letters, signs, images or the like are
printed on the recording sheet. Namely, the apparatus
20 is an ordinary serial type recording device.

As shown in Figure 7, the recording head
cartridge 71 with the ink container 72 accommodating
the ink for use for image formation, are carried and
held on the carriage 73 which is a head holding

25 member. The carriage 73 is guided for movement only

in a direction (main scan direction) indicated by an

arrow X shown in Figure 7 by a guiding shaft 74 and a



As shown in Figure 7, the recording head cartridge 71 with the ink
container 72 accommodating the ink for use for inage formation, are
carried and held on the carriage 73 which Is a head hol ding 25 nenber. The
carriage 73 is guided for nmovenment only in a direction (main scan
direction) Indicated by an arrow X shown In Figure 7 by a guiding shaft 74
and a - 44 guiding rail 75 which are fIX?d in the recording device. The
carriage 73 is driven by a CR notor 76 rough a carriage belt 76a to
effect a reciprocal scanning nDtion In this manner, the guiding shaft 5
74, the guiding rail75 CR notor the carri age belt 76a constltutes

scanni ng Mgy {@fng oFAP O‘Pé"wﬁfé‘ﬂ”épﬁ ERbEOL Oy g Cargh, e 73.

recordi ng materi al uns on whic reco cted by t he

recordi ng heaghpped | onphéocéyp§£@g\n-)3 ﬁgr%{g]gvégc d‘l:ln g?oga%rl dge 71,

I's nipped by a LF roller 77 and a pinc unted in

the recordi ngtigemigie, a andh FbeIQH’@zE i éﬁféé‘{;a{xe{jegi’?w@a F notor 80
through the LF gear 79, by ich as shown in Figure 7, ed inis the

direction (suramminglineciown) Tmdilkas apaiyet heth@rg@mifng\héﬁﬁﬁ
perpendi cular to the direction indicated by the arrow X e recording

device, & corit4oltlibmtidieg 86155 NCRtRGoA TONtFI¢ €aFEihge (KODLT Ol
means) 20 forned on the control substrate 81 generates control
76a constitutes scanning means for reciprocal scanning
motion of the carriage 73.
A recording material (unshown) on which the
recording is effected by the recording head portion

10 (unshown) of the recording head cartridge 71, is
nipped by a LF roller 77 and a pinch roller 78
rotatably mounted in the recording device, and the LF
roller 77 is rotated by the LF motor 80 through the LF
gear 73, by which as shown in Figure 7, it is fed in

15 the direction (sub-scan direction) indicated by the
arrow Y which is perpendicular to the direction
indicated by the arrow X.

In the recording device, a control substrate
81 is mounted. A control circuit (control means)

20 formed on the control substrate 81 generates control
signals for controlling the recording head portion,
the CR motor 76 and the LF motor 80 to control the
operations of them. The recording head 71 and the
control substrate 81 are electrically connected with

25 each other by a flexible cable 82 (signal transmitting
means), and therefore, the transmission of the control

signal between the recording head portion and the



signals for controlling the recording head portion, the CR notor 76 and
the LF notor 80 to control the operations of them The recording head 71
and the control substrate 81 are electrically connected with 25 each ot her
by a flexible cable 82 (signal transmtting nmeans), and therefore, the
transm ssion of the control signal between the recording head portion and
the -45 control substrate 81 is carried out even during the scanning
operation of the recording head cartridg&571 in the direction of the arrow
X through the flexible cable 82. 5 The recording head portion is provided
with a plurality of nozzle arrays corresponding to the respective colors,

' ' dth h ti les to effect the
rinting. | n CHE SR i Rt 7 (o or LEherit FE-BrS0r 8 Bhgl ural ity 10
f h | ' | ectr.othermal .. transducer el epents) as
gnergit ggﬁgre;%dnlgﬁr#eiﬁdsps‘%%rﬁ((ggrgnogfa‘i}f%gree?\%?w$d °% e‘é‘l‘IBﬁf‘FﬁebE gppl i ﬁd |
h I nk 1, t . VA ' r_drivi ordi ng hea
:)gr': i gn : 2 t Iriglnsﬂn}ﬁ ':Hél cratolm ﬁ{eil \éﬂolﬁi'gr%ll&% XSU@H?%% @%’tgﬁ?’ﬁﬁﬁ%cor di ng

head portiondgyu@e the flexible cable 82, the recording head portion and
the electrical connecting portion of the flexible cable 82. In response

to the dgiving signal 1THe.hQ'édH$-di§1dg Aeand e&(_,_,ftrﬂ:mt{% ﬁﬁrﬁ@{&éé‘gw{‘%da portion.
The nethod 20 or type of the ink droplet ejection by the recording
plurality of nozzle arrays corresponding to the
respective colors, and the inks are ejected through
the respective nozzles to effect the printing. In the
recording head portion, there are provided a plurality
10 of heat generating resistors (electrothermal
transducer elements) as energy generating means for
generating energy for ejection to be applied to the
ink in the nozzle. A driving signal for driving the
recording head portion is transmitted from the control
15 substrate 81 to the recording head portion through the
flexible cable 82, the recording head portion and the
electrical connecting portion of the flexible cable
82. In response to the driving signal, the ink is
ejected from the recording head portion. The method
20 or type of the ink droplet ejection by the recording
head portion is not limited to these examples.

The liquid retained in the ink container in
this invention is not limited to the above-described
black, cyan, magenta and yellow inks, but may be a

25 reaction liquid reactable with the ink or another
liquid which is ejected from the recording head.

While the invention has been described with



head portion is not limted to these exanples. The liquid retained in the
ink container in this Inventionis not [imted to the~ above-described
bl ack, cyan, magenta and yellow i nks, but may be a 25 reaction |iquid
reactable wth the Ink or another 1liquid which is ejected fromthe
recording head. While the invention has been described with -46 reference
to the structures disclosed herein, it Is_ not confined to the details set
forth and this application Is i nt ended™#6-cover such nodifications or
changes as may conme within the purpose of the 5 inprovenents or the scope
of the following claims. 10 is 20 25 -47 5 WHAT IS CLAIMED IS 1. An ink

t b t { t ul h
R TR T S e S T e

casi ng; ink suppl ol dea pwvm@ddewmsbgwmtﬂean&ftﬁi“sd casing, for
said ink accommobdating portions, respective

application is intended to cover such modifications or

changes as may come within the purpose of the

5 improvements or the scope of the following claims.




10 wherein said ink container is detachably nountable to a hol der provided
with a recording head portion for ejecting ink accommodated in said ink
accommodati ng portion, wherein said plurality of ink supply ports 15 are
di sposed devi ated toward one of |ong edge of the bottomside; and a
plurality of dinple portions in which said supply ports are forned,
respectively, and said dinples are cut away and open adjacent to said one
of edges. 20 2. An ink container accordTﬂ&‘to Claim 1, further conprising
nmounti ng engageabl e nenbers at respective positions such as to interpose
said plurality of supply ports therebetween, wherein as 25 seen froma top

of said ink geRApi PererLR nfem straight line connecting centers of said
nount i ng engageab?g nen%ers %?osses with all of said plurality -48 of

supply ports. 3. Aﬂ.iﬂKnCPWﬁaé&ﬁ{a?ﬁéprgéﬂgrigi aim?2, wherein one of
e

sai d nounting engageabl e nenbers 5 inclu an engagi ng claw provided on a

side surface of said gasasitng anghihe QtQ@ES5ﬁn§§afpgagﬁggaﬁh§¥%rprovided

on a |l ever extending fromsaid casing, and erel n such one~of "I nk supply

ports as is cdlogesi to said engaging-claw provided on said side surface
of 10 said casing is deviated toward said partition.
5 a plurality of ink accommodating portions

defined by partition in said casing;

ink supply ports provided, in a bottom side
of said casing, for said ink accommodating portions,
respectively;

10 wherein said ink container is detachably
mountable to a holder provided with a recording head
portion for ejecting ink accommodated in said ink
gccommodating portion,

whereln sald plurality of ink supply ports

15 are disposed deviated toward one of long edge of the
bottom side; and a plurality of dimple portions in
which said supply ports are formed, respectively, and
said dimples are cut away and open adjacent to said

one of edges.

20
2. An ink container according to Claim 1,
further comprising mounting engageable members at
respective positions such as to interpose said
plurality of supply ports therebetween, wherein as
25 seen from a top of said 1nk container, a phantom

straight line connecting centers of said mounting

engageable members crosses with all of said plurality




4. An ink container according to Claim1l, wherein each of said ink
accommodating portion includes an air vent for fluid conmunication between
15 inside of said ink accommpdating portions and an anbience, a first
liquid retaining menber in. the form of a sheet which extends on an inner
bottom surface of said casing substantially along an inner configuration
of the bottom surface and which is capaphg_of bei ng 20 abutted by an
external menber through said ink supply port; a second liquid retaining
menber closely contacted to said first liquid retaining nmenber to supply
the ink therefromto said first liquid retaining nenber, wherein said

first liquid oftsapphyg goroenber has a liquid retaining force which is

| arger than that of said second liquid retaining nmenber. -49 5. An ink
contai ner according to Claim4, wherein with said ink container nmounted to
a holder, said first and second liquid retaining nenbers are naintained
def ormed by an ink3reckiving cobtapnevi sedording tbechaidez, 6. An ink
contai ner according to Claim4, wherein said first liquid retaining nenber
is a |an natYRerabnpene #f fsabd snoumtiing | engageabbe 10edbeegt i on of the

| am nati@n nepber |s substantially the sane as an abutting direction of

t he external S an epgafing oplay nerovtded domga t 91 Gk asur face

of said casing, and the other is an engaging claw
provided on a lever extending from said casing, and
wherein such one of ink supply ports as is closest to
sald engaging claw provided on said side surface of

10 said casing 1s deviated toward said partition.

4. An ink container according to Claim 1,
wherein each of said ink accommodating portion
includes an air vent for fluid communication between

15 inside of said ink accommodating portions and an
ambience, a first liquid retaining member in the form
of a sheet which extends on an inner bottom surface of
said casing substantially along an inner configuration
of the bottom surface and which is capable of being

20 abutted by an external member through said ink supply
port; a second liquid retaining member closely
contacted to said first liquid retaining member to
supply the ink therefrom to said first liquid
retaining member, wherein said first liquid retaining

25 member has a liquid retaining force which is larger

than that of said second liquid retaining member.




15 wherein a main axial direction of nost of the fibers constituting said
lam nated fiber, is substantially along a |ongitudinal direction of the
surface of said casing having said liquid supply port. 20 8. An ink jet
recording head conprising a holder for detachably holding an ink container
as defined in Caiml and a recording head portion for receiving the ink
fromsaid ink container held in said holder and for ejecting ink droplets.
25 9. An ink jet recording apparatus, coO Fising a carriage for detachably
carrying said ink jet -50 recording head as defined in Claim9, wherein the
ink droplets are ejected fromsaid ink jet recording head onto a

recording materialsto ghfesk ¢65P5EAIS BDchPinkoE8" iQgnmgor Al 5 10 15
20 25

wherein with said ink container mounted to a holder,
said first and second liquid retaining members are
maintained deformed by an ink receiving tube provided

5 in the holder.

6. An ink container according to Claim 4,
wherein said first liguid retaining member is a
lamination member of fibers, and a laminating
10 direction of the lamination member is substantially
the same as an abutting direction of the external

member.

7. An ink container according to Claim 6,
15 wherein a main axial direction of most of the fibers
constituting said laminated fiber, is substantially
along a longitudinal direction of the surface of said

casing having said liquid supply port.

20 8. An ink jet recording head comprising a holder
for detachably holding an ink container as defined in
Claim 1 and a recording head portion for receiving the
ink from said ink container held in said holder and
for ejecting ink droplets.

25

9. An ink jet recording apparatus, comprising a

carriage for detachably carrying said ink jet
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recording head as defined
droplets are ejected from
onto a recording material

recording material.

in Claim 9, wherein the ink

said ink jet recording head

to effect recording on the





