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approximately orthogonal to the ink supply surface Is larger than at least one width of the ink supp

uding an Ink supply surface on
the height of a side surface
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ABSTRACT OF THE DISCLOSURE

B e e e e i

An ink cartridge which supplies 1n: to an 1nk jet recording
apparatus thrcugh an ink supply needle Cr the 1nk jet recordilng
apparatus, has acontainer podyhaving a shape of an approximately
rectangular parallelepiped 1ncluding an 1nx supply surface on
which an ink suvpply passage intc which the ink supply needle
1s inserted is provided, in which the neight of a side surface
approximately crthogonal tc the ink supply surface 1s larger
than at least cne width of the ink supplv surface, and one of
the side surfaces is an opening surface opened in the direction
of the width; a lid member, which has the approximately same
shape as the opening surface and seals the opening surface of
the container body; and a vorous member, wnich has the
approximately same ‘shape as the contailner kody and 1s housed

in a space formed by the contalner body and lid member.
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Ink Cartridge and s Manufaczuring Methed

BACKGROUND CF THE INVENT_CN

The present 1invent.con relates to an inx cartridge and 1ts
manufacturing method. Particularly, the 1nvention relates to
aninkcartridgewhichsupplles inktoanin«jet recordingapparatus
through an 1nk supply needle oI the 1nk j2t recording apparatus.

There 15 an ink Jet recordling apparatus in which an 1nk

cartridge 1s detachably mcounteaed onto a carriage having an 1nk

3

Jet reccrdlng nead thereby Yo supply 1nk. As an example of this
1nk cartridge, there 1s an ink cartridgs naving an outline of
an approximately rectangu.ar paralleleplioed, 1n wnich a porous
member including ink therein is housed. I Zhls 1nk cartridge,
since the 1nkK 1s heid 1nto the 1nk cartridge, negative pressure
15 generated 1nslde the 1nk cartridge.

This type of ink cartridge 1s made up 2L a contalner body
having a shape of an apvrcximately rectanguiar parallelepiped
and the opened upper surface. The conta.lner body is provided,
at 1ts bottom surface, with an 1nk supply vassage 1lnto which
an ink supplyneedleof the :nk 2et recordinc apparatus 1s 1nserted.

The porous member i1s 1nserted 1nto the contalner body from the
upper surface, and the uvper surface 1s sealed by a lid member,

whereby the 1nk cartridge 1s manufactured.

The porous member .s inserted 1nto the contalner body from
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s

the upper suriace 1n order to press a pertlon of the pcrous menmter

near the 1nk supply passage agalnst the ink supplv passage and
the 1nk supply surface thereby to ccmpress this portion ¢rI the
porous member. The higher thedensity orf the porous member becomes
due to compression, the stronger 1ts caplllary power beccomes,
so that the compressed porcus member can coliect 1nk. Therelore,

1n order to decrease a shcecrtage of ink suppliyv, the apove

manufacturing method 1s used so that 1nk can be collected to

t-1;

1

L% surface.

i

U
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the portion of the porous member near the Llnk

'O
O

However, lnanOn-carriagetypeofinkjet recocrdingapparat

(

S
1n which an 1nk cartridce :1s mounted onto a meovac.ie zarrilage
havinganilinkrecordinghead, inorder tomcuntasmanv inkcartridges
as possible on the carriage, there 1s a tendency to reduce the
wlidthof theinkcartridge inthescanningdiraectionof thecarriage.
Particularly, a color 1ink jet recording apparatus can mount
1nk cartridges holding ink of four or more colors in order o
impreve color reproduction. In this case, 1t 1s desirable that
the width of the 1nk cartridge 1n the carriage moving direction
1s made as small as possible 1n order to make the wilicath ¢ the
recording apparatus sma.l and further the height of =ach ink
cartridge is several times as large as che width therecf 1n order
to secure the enough 1nk capacity.

For the ink cartridge that is thus high and narrow, 1t
is difficult to insert the porous member into the contalner from

the upper surface of the container. Namely, the porous member
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has ccmpressipillity, and LT 1s not easy Zo insert such the pcrous
member 1nto the narrow and i1ong space where friction 1s large.

Therefore, an object of the 1Inventicn 1s to provide an
ink cartridge which canr sclve the above prcoblem and 1ts
manulfacturing method.

Further, the above i1nk cartridge of which the height 1s
larger than the width thereof 1s weak 1n mechanical strength
in the width direction. Namelwy, in the side surface of the 1ink
cartridge, 1ts surrounding porticn 1s ¢only connected to other
surfaces. Therefore, regarding the side suriace having the large
height and large area, its central portion is not supported by
any members. Consequently, in case ~hat pressure reduction 1S
performed by letting air out of the i1ns.de of the 1nk cartridge
in order to make the inside of the ink cartridge 1in a negatlive
pressure state, the side surface having this large area 1s easy
to deform. In case that this deformation exceedé an allowable
size of the cartridge, there is fear that the ink cartridge 1s
broken. Further, in case that the user or the like holds the
central portions of the side surfaces of the ink cartridge cpposed
to each other so as to pinch them, that 1s, 1n case that the
strong power is applied to these portions, there is fear that
the ink cartridge is broken.

Therefore, it is another object of the invention to provide
an ink cartridge which can solve the above problem.

SUMMARY OF THE INVENTION
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According to the invention, 1in manufacture of an ink

cartridge, a porous member is 1inserted into a container body

i

from an opening surface side. Accordingly, 1insertion of the

porous member 1s easy. Further, after a portion of the porous
member near an 1nk supply passage 1s pressed against a pressure-
contacting portion and compressed, the porous member is inserted
into the container body. Therefore, ink collects around the ink
supply passage, so that 1t i1s possible to provide an ink
cartridge that supplies ink stably.

According to the invention, a reinforcing structure is

provided for the inside of ink cartridge. Therefore, the
mechanical strength of the ink cartridge in the width direction
can be reinforced. Further, the porous member has a shape
avolding the reinforcing structure and surrounding it.
Therefore, 1t 1is possible to prevent ink from collecting

unnecessarily around the reinforcing structure. As the

reinforcing structure, rib is preferable.
Accordingly, 1n one aspect the present invention resides in
an 1nk cartridge which supplies ink to an ink jet recording

apparatus through an ink supply needle of the ink jet recording

apparatus, comprising

a contalner body including an ink supply surface on which

an 1nk supply passage into which said ink supply needle is
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inserted 1s provided, and the contalner body further i1ncluding
side surfaces in which the height of at least one of said side
surfaces of the container body approximately orthogonal to said
ink supply surface 1s larger than a width of said ink supply
surface, and one of said silde surfaces 1s an opening surface

that 1s opened 1n the direction of said width;

a lid member, which seals said opening surface of said

container body;

a porous member, which 1s housed in a space formed by said

container body and said lid member; and

F

a pressure-contacting portion provided in the vicinity of said

ink supply passage substantially in parallel to said ink supply

surface and approximately orthogonal to the opening surface,
wherein a part of said porous member is press-contacted by the
pressure—-contacting portion.

In another aspect, the present invention resides in a
manufacturing method of an ink cartridge supplying ink to an ink
jet recording apparatus through an ink supply needle of the ink

jet recording apparatus, comprising steps of:

integrally forming a container body including an ink supply

surface on which an ink supply passage into which said ink

supply needle 1s 1nserted 1is provided, and side surfaces, in

-4 -
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which the height of at least one of the side surfaces
approximately perpendicular to said ink supply surface 1is larger

than a width of said 1ink supply surface, and one of said side

surfaces 1s an opening surface that 1s opened 1in the direction

of said width;

inserting a porous member 1nto said-container-body from
sald opening-surface, wherein a portion of said porous member
near sald 1nk supply surface 1s pressed from a slanting upside

of said opening surface toward said ink supply surface, and

thereafter the whole of said porous member is 1nserted into said

container body from said opening surface; and

sealling said opening surface of said container body into which

sald porous member 1s inserted with a lid member.

In a further aspect, the present invention resides in an

ink cartridge for an ink jet recording, apparatus, comprising:

a contalner body including:

a first side surface,

an opened, second side surface opposite from the first

sl1de surface; and

a plurality of surfaces connecting a periphery of the

first side surface to a periphery of the second side

- 4b -
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surface, the plurality of the surfaces including an ink

supply surface through which an ink supply passage is
formed, wherein a distance between the ink supply surface
and another one of the plurality of the surfaces opposite

from the ink supply surface is larger than a distance

between the first side surface and the second side surface:

a lid attached to the periphery of the second side surface

so that the container body and the 1lid define a sealed chamber;

a porous member that 1s housed 1n the chamber; and

a pressure-contacting portion provided in the vicinity of said

1nk supply passage substantially in parallel to said ink supply

surface and approximately orthogonal to the second side surface,

F

wherein a part of said porous member is press-contacted by the

pressure-contacting portion.

In yet another aspect, the present invention resides in
an 1nk cartridge which supplies ink to an ink jet recording
apparatus through an ink supply needle of the ink jet recording
apparatus, comprising:

a container body including an ink supply surface on which
an 1nk supply passage into which said ink supply needle is

inserted is provided, and side surfaces, in which the height of

at least one of said side surfaces of the container body

- 4c -
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approximately orthogonal to said 1ink supply surface 1is larger

V)

than at least one width of said ink supply surface, and one of
salid side surfaces 1s an opening surface that 1s opened in the
direction of said width;

a 1li1d member, which seals said opening surface of said
container body;

a porous member, which 1s housed 1n a space formed by
sald contailner body and said lid member; and

a pressure-contacting portion provided in the vicinity of

said 1nk supply passage with an inclination to said ink supply

surface, to which a part of said porous member is press-
contacted by the pressure-contacting portion.

In yet a further aspect, the present invention resides in a
manufacturing method of an ink cartridge supplying ink to an ink
Jjet recording apparatus through an ink supply needle of the ink
jet recording apparatus, comprising:

integrally forming a container body including an ink supply

surface on which an ink supply passage into which said ink

supply needle 1s inserted is provided, and side surfaces, in

which the height of at least one of the side surfaces
approximately perpendicular to said ink supply surface is larger

than at least one width of said ink supply surface, and one of

-4 -
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direction of said width;

"ace that 1s opened 1n the

inserting a porous member i1nto said container-body from

sald opening-surface, wherein a portion of

sald porous member

near sald ink supply surface 1s pressed against a pressure-

contacting portion provided in the vicinity of said ink supply

passage with an inclination to said ink supply surface; and

sealing said opening surface of sald container body into which

sald porous member 1s 1nserted with a lid member.

Fig.

1 1s a

BRIEF DESCRIPTON OF THE DRAWINGS

front perspective view of

an 1nk cartridge

according to a first embodiment of the invention;

Fig. 2 1s a rear perspective view of the ink cartridge
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1n Fig. 1;
Flg. 3 1s an exploded perspective view 0of the 1nk cartridge
in the first embodiment;
Fig. 4A 1s a perspectlive view showlng an 1nitlal state
5 for explaining a manufacturing method of the 1ink cartridge 1n
the first embodiment, and Fig. 4B 1s a sectional view of a portion
near an ink supply passage 16 in Fig. 4A, taken in paraliel to
the inserting direction of an ink needle;
Fig. 5 1s a perspechtlve view showlng a porous member €O
10 be 1nserted into a container body;
Fig. 6 1s a sectional view showing a first step of a process
for inserting the porous member intc the container boedy:;
Fig. 7 1is a sectional view showling a second step of the
process for inserting the porous member into the contalner body;
15 ~ Figs. B8A and 8B are sectional views showlng the states
where the porous member is housed into the contalner body;
Fig. 9 1s a secticnal view showing the state where a lid
member 1s attached to the contalner body;
Fig. 10A 1s a perspective view showing an initial state
20 for explaining a manufacturing methcd ¢f an ink cartridge 1in
a second embodiment, and Fig. 10B is a sectional view of a portion
near an ink supply passage in Fig. 102, taken 1n parallel to

the inserting direction of an 1nk neecle;
Figs. 11A and 11B are diagram showing stepwlse the

25 manufacturingmethodof the inkcartridge in the second embodiment;
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Fig. 124 1s a perspective view showing an initial state
for explaining a manufacturing methcd o an ink cartridge in
a third embodiment, and i1g. 12ZB 1s a sectilonal view of a portion
near an 1nk supply passage 1n Fig. 1zZA, taken 1n parallel to
the inserting direction of an 1nk needle;

Figs. 13A and 13B are diagram showling stepwlse the
manufacturingmethod of the 1nk cartridge 1n the third embodiment;

F1g. 14 1s an exploded perspective view of an i1ink cartridge

1in a fourth embodiment;

Fig. 15A 1s a perspective view of a container bcdy of the

cartridge in Fig. 14, and Fig. 15B is a2 front schematic view
inwhich the container body in Fig. 15A is viewed from the direction
of an opening surface;
Fig. 16 1s a perspective view of a porous member tc be
housed in a space formed by a contailner body and a 1lid member;
Fig. 17A is a side view 1n which the state where the porous

member is housed in the container body is viewed from the opening

surface side of the container body, and Fig. 17B 1s a secticnal
view in which the state in Fig. 17A is viewed from the direction
orthogonal to the opening surface;

Fig. 18A is a perspective view c¢f a container body of a

cartridge in a fifth embodiment, and Fig. 13B is a front schematic

view in which the container body in Fig. 18A is viewed from the

direction of an opening surtface;

Fig. 19 is a perspective view of a porous member to be
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housed 1n the cartridge i1n the fiith embodiment; and

F1g. Z0A 1s a side viaw 1n which the state where the porous
member 1S housed 1n the Zcntalner body 1s viewed from an opening
surface side of the container bodv, and Fig. 29B 1is a sectional
view in which the state in F1g. 20A 1s viewed from the upside.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Though the invention according to claims wlll be described
below with reference tc embodiments, 1t 1s not limited to the
following embcdiments, and all the combinations of features
described in the embodiments are not essentia. tomeans for solving
the invention.

Fig. 1 is a front perspective view 0f an 1nk cartridge
according to a first embodiment cf the invention. Fig. 2 1s
a rear perspective view of the ink cartridge in Fig. 1. An 1nk
cartridge 10 includes a container bedy 12 and a lid member 14,
and has an outline of an approximately rectangular parallelepiped
as a whole. The container body 12 has an 1ink supply surface
18 including an ink supply passage 16 into which an ink supply
needle of an ink jet recording apparatus 1s 1nserted.

In the vicinity of the ink supply passage lo and on a center
side of the container body, there 1is provided a slit portion
30 extending from the ink supply surface 18 of the contailner
body 12 in the inserting direction of the ink supply needle.
By this slit portion 30, the insertion of the ink supply needle

into the ink cartridge 10 13 regulated so that an opening surface

~d
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of the 1nk supply passage lo 13 ortncgonal to the ink supply
needle before the leading end of the 1nk supplyv passage 1o reaches
the ink supply needle, sc that the 1nk supply needle can be surely
inserted into the 1nk supplvy passage lo.

5 Further, at the upper portions ¢f side surfaces of the
container body 12, fitting members 32 and 34 respectively fitting
to a carriage of the ink jet recording apparatus are formed
integrally with the container becdy 12.

Fig. 3 is an exploded perspective view ci the ink cartridge

}._-l
O

10 in the first embodiment. The ink cartridge 10 includes the
above container bedv 12 and “he lidmember 14, and further 1ncludes
a porous member 20 toc be housed in the space formed by the contalner
body 12 and the lid member 14, and a pressure-contacting portion

22 provided in the vicinity of the ink supply passage 16 Ilnparallel

(N

to the 1nk supply surface.

}._.4

The container bodyvy 12 has a shape c¢f an approximately
rectangular parallelepiped in which cne side surface is opened.
In the container body 12, the ink supply passage 16 communicating
from the outside of the container body 12 tc the inside thereof
20 is provided on the ink supply surface 13. The slit portion 30
forms a convex portion extruding inward of the contalner body
12. In a side surface 26 approximately orthogonal to the 1ink
supply surface 18 of the cocntainer body 12, 2ts height h is larger
than at least onewidthwof —he ink supply surface 18. Asdescribed

25 above, in the On-carriage type ink jet recording apparatus, since
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as many 1nk cartridge as possible are mcunted on the carriage,
the width of the 1nk cartridge 1n the carriage scanning direction
is frequently made smali. For example, the helght of the 1nk
cartridge becomes several times as large as the width thereof.
Correspondingly, the height h of the container body 12 1is also
made several times as large as the width w thereof.

One of the side surtaces o0f the contalner body 12 having
the shape of the approximately rectangular parallelepiped 1s
opened in this width direction thereby to form an opening surface
28. In this embodiment, the opening surface 28 1s one of surfaces
having the largest area 1n s1x surfaces ccnstituting the
approximately rectangular parallelepiped-shaped contalner body

12.. Hereby, it is easy to insert the porous member 20 into the

- contalner body 12 from the opening surrace Z8.

The container body 12 further includes a vent hole 36
communicating with the air. The air 1s brought through this
vent hole 36 into the ink cartridge 10, and ink is supplied through
the ink supply passage 16 from the inside of the ink cartridge
10 to the ink jet recording apparatus. Further, the vent hole
36 is preferably sealed oy a film having ink-repellent property
and gas-permeability. Further, the vent hole 36 may be connected
to a capillary so that zhe inside of the ink cartridge 10 1s
communicated with the air through the capillary.

The lid member 14 is a plate-like member having the

approximately same shape as the opening surface 28 of the contalner
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body 12. The 1i1d member 14 1s welded to the container body 12
and seals the opening surface Z28of thecontainerbody 1l2. Further,
a filmmay be applied onto the opening surface 28 of the contalner
body 12 and thereafter the lid member 14 may be welded to the
container body 12 from the film side. Hereby, the space i1nside
the ink cartridge 10 can be surely sealed.

The porous member 20 has many small pores therein, and
ink is held in these small pores by the capillary power. Though
this porous member 20 has a shape of a rectangular parallelepilped
as described later, it is shown 1in Fig. 3 1n a deformed state
in which the pcrous member 20 1s pressure-contacted by the
pressure-contacting porticn 22 and housed into the contalner
body 12.

The pressure-contacting portion 22 1s a plate-like member -
provided on the ink supply passage 16 in parallel to the 1nk
supply surface 18. 1In this embodiment, the pressure-caontacting
portion 22 1is a member discrete from the contalner body 1lZ2.
However, the invention is not limited tc¢c thilis, but the
pressure-contacting portion 22 may be molded integrally with
the container body 12. The pressure-ccntacting portion 22 has,
in its position corresponding to the ink supply passage 16, a
filter 24 through which ink from the porous member 20 passes.

This filter 24 can prevent foreign matter included in the 1ink
from getting mixed in the ink jet récording apparatus by filtering

the foreign matter.
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Fig. 4A 1s a perspective view showing an initial state
ln order to explaln a manuracturing methoc of the ink cartridge
10 1n the first embodiment. F1g. 423 15 a sectional view of a
portion near an ink supply passage 1o 1n F.g. 4A, taken in parallel
tc the 1nserting direction of an ink needle, and Fig. 4B 1s shown
simply in order to make the explanation easy. In these figures,
a contalner body 12, similarly to that shown in Fig. 3, has a
shape of an approximate.y rectangular parallelepiped i1ncluding
an ink supply surface 1%, in which the height of a side surface
26 approximate.y orthogonal to the ink supply surface 13 1s larger
than at least cone width of the ink supply surface 18, and one
of the side surfaces is opened tc provide an opening surface
28, and the ccntainer body 12 1s molded 1ntegrally. Further,
a pressure-=contacting pcrtion 22 having a fi1lter 24 is provided
on the ink supply passage 16 in parallel to the 1nk supply surface
18.

Fig. 5 is a perspective view showing a porcus member 20
to be inserted into the container bcdyv 12. The porous member
20 has a shape of a rectangular paralielepiped that 1is the
approximately same as tne contalner bedy 12. From Fig. 5 on,
spots shown in the porous member 20 represent a density of the
porous member. In the figure, a porticn where spots are shown
densely, in which the porous member 20 15 compressed and dense,
indicates that capillary power 1s strong.

Fig. 6 is a sectional view showing a first step of a process
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for lnserting the porous member 20 into the container body 12.

Firstly, a portion 33 of the porous member 20 near the ink supply
surface 18 1s pressed toward the 1nk supply surface 158 1in the
direction of an arrow A. More particularly, the portion 33 of
the porous member 20 1s pressed ftrom the slanting upside ot the
openling surface 228 against the pressure-contacting pcrtion 22
provided in the vicinity of the ink supply passace 16 1n parallel
tc the 1nk supply surface 18.

Fig. 7 1s a sectional view showing a second step of the
process for inserting the porous member 20 1nto the container
body 12. Sequentially to the first step in Fig. ©, the portion
33 of the porous member 20 near the ink supply surface 18 1s
pressed in the direction of an arrow A thereby Lo compress more
this portion g3 After the porous member 20 has been compressed
so that the height of the porous member 20 becomes the same as
the length between the pressure-contacting portion 22 and the
upper surface of the container body 12, the whole of the porous
member 20 is inserted into the container body 12 so as to Dbe
turned in the direction of an arrow B.

Figs. 8A and 8B show the states where the porous member
20 1s housed into the container body 12. Fig. 8A is a sectional
view, and Fig. 8B is a sectional diagram viewed from the direction
orthogonal to Fig. 8A. The porous member 20 is pressed against
the pressure-contactingportion 22 and inserted into the container

body 12. In the housing state, the porous member 20 around the
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pressure-contacting portion 22 1s compressed. In case that the
porous member 20 has been compressed, a pore diameter of the
small pore becomes small, so that the capiilary power becomes
stronger. Namely, the ccmpressed portion is stronger 1in 1ink
5 holding power than the nc-compressed portion. Therefore, the
ink held in the porousmember 20 1s easy tocollect at the compressed
portion around the pressure-contacting portion 22. Hereby, the
ink 1s 1ncessantly supplied from the porous member 20 through
the ink supply passage 16 to the ink Jet recording apparatus.
10 Fig. 9 is a sectlional view showing the state where a lid
member 14 1s attached to the container body 12. From the states
shown in Figs. 8A and 8B, the lid member 14 1s attached to the
container body 12 so as to seal the opening portion 28. As an
example of this attachment, the lid member 14 1s attached to
15 the container body 12 by vibration-welding. Hereby, the porous
member 20 1s housed in the sealed space.

After the lid member 14 has beern attached to the contailner
body 12, the ink cartridge 10 1s placed in a pressure reduction
room in which pressure is reduced, and the space surrounded by

20 the container body 12 and the lid member 14 13 pressure-reduced.
Ink is put into the pressure-reduced space surrounded by the
container body 14 and the lid member 14 from, for example, the
ink supply passage 16 thereby to permif the porous member 20

to include the ink. As described above, the 1ink cartridge 10

25 1s manufactured.
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According to the [irsSt embodiment, the opening surface
1s one of the surfaces having the largest area 1n six surfaces
constlitutingtheapproximatelyrectangularparallelepiped-shaped
centainer body, and 1n the 1nk cartridge manufacturing method,
the porous member 1s 1nserted 1ntoc the contaliner body from this
opening surface side. Therefore, the insertion of the porous
member 1s easy. Further, aiter the portion oI the porous member
near the 1ink supply passage has been vressed against the
pressure—-contacting portion and compressed, the porcus member
1s 1nserted into the container body. ThereiIore, the 1nx collacts
around the ink supply passage, so that 1t 1s possible to provide
an ink cartridge which supplies 1nk stably.

Fig. 10A is a perspective view shcocwing an 1initial state
in order to explain a manufacturing method of an i1nk cartridge
40 in a second embodiment. Flg. 10B 1s a sectional view of a
portion near an ink supply passage 46 in Fig. 10A, taken inparallel
to- the inserting direction of an ink needle, and Fig. 10B 1s
shown simply in order to make the explanation easy. In these
figures, parts similar to those in the first embodliment shown
in Fig. 1 are denoted by the same r2ferencs numerals.

In a container bodv 42 of the ink cartridge 40 1n the second
embodiment, a pressure-contacting portion 48 perpendicular to
an ink supply surface 1t 1s provided on the 1nk supply passage
46. The pressure-contacting portion 48 has on 1ts both sides

horizontal plates 52 and 54 which are parallel to the ink supply
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L1,

surface 18 and different in height frcm each other. A fllter
50 1s provided for a porftion ¢f the pressure-contacting portion
413 corresponding to the ink supply passage <o.

Figs. 11A and 11B are diagram showlng, step-by-step, the

manufacturing method of the 1nk cartricge 40 1n the second

N

embodiment. As shown in Fig. 11A, a porcus memker 20 i1s 1nserted
into the contalner body 42 from an opening surface 28 of the
inkcartridged40. Inthlscase, similarlytocinthefirstembodiment,
the porous memper 20 mayv be pressed Lrcm the slanting upsilde

10 of theopeningsurface 28 and thereafter insertec into thecontainer
pbody 42 completely.

However, the pressure-contacting porzicn 483 of the 1nk
cartridge 40 in the second embodiment 1s provided on the ink
supply surface 18 perpendicularly. Accordingly, the porous

15 member 20 may be inserted from an opening of the opening surrtace
783 1n the direction of an arrow D while a portion of the porous
member 20 near the ink supply passage 18 1s belng pressed against
the pressure-contacting portion 48. Thereafter, z lid member
14 is welded to the opening surface 28 of the contalner body

20 42 i1n the direction of an arrow E.

As shown in Fig. 11B, in the thus housed porous member
20, the portion of the pcrous member near the ink supply passage
18 is pressed against the pressure-contacting portion 48 and
compressed. Hereby, ink ccllects near this portion, and 1nk

25 can be supplied to the ink jet recording apparatus without causing
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a shortage oI 1nk.

According to the second embodiment, the similar effects
to those 1n the first embodiment can be cbtained. Further, since
the pressure-confacting portion in the s=scond embodiment 1s
perpvendicularly provided on the 1ink supply surface, in case that
the porous member 1s inserted from the opening cirection of the
opening surface, the porous member 1s pressed against the
pressure-contacting portion and compressed. Hereby, insertion
of the porous member 1s easier, sothatit ispossible tcmanutfacture
an 1nk cartridge which supplies 1nk stably.

Fig. 12A 1s a perspective view showling an 1nitlal state
1n order to explain a manufacturing method of an ink cartridge
00 1n a third embodiment. Fig. 12B is a sectional view of a

portionnear an ink supply passage 66 in Fig. 12A, taken in parallel

to the 'inserting direction of an ink needle, and Fig. 12B 1s

shown simply 1n order to make the explanation easy. In these

figures, parts similar to those in the first emboaiment shown
in Fig. 1 are denoted by the same reference numerals.

In a container body 62 of the ink cartridge 60 1n the third
embodiment, a pressure-contacting portion 64 inclining with
respect to an 1nk supply surface 18 is provided on the ink supply
passage 66. The pressure-contacting portion 64 inclines so that
a slde surface 26 side becomes higher than an opening surface
28 side. A filter g7 1s provided for a portion of the

pressure-contacting portion 64 corresponding to the ink supply
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passage 00.

Fl1gs. 13A and 13B are diagram showling, step-by-step, the
manufacturingmethodof the inKxcartridge s inthe thirdembodiment.
As shown 1n Fig. 13A, a porous member 29U 1s 1nserted 1nto a
container pody 62 from the opening surface 22 of the 1nk cartridge
60. In thils case, slmilarly to 1n the first embodiment, the
porous member 20 may be pressed from the slanting upside of the
opening surface 28 and fthereafter 1nserted 1nto the contailner
pody o2 completely.

However, the pressur=s-contacting portion 04 of the 1nk
cartridge 60 1n the third embodiment 1s provided on the ink supply
surface 18 with an inclinaticon. Accordingly, the porous member
20 may be 1inserted from an opening of the opening surface 28
in the direction of an arrow D while a pcrtion of the porous
member 20 near the 1ink supply passage 18 1s pelng pressed against
the pressure-contacting portion ©4. Thereafter, a lid member

14 is welded to the opening surface 25 of the contaliner body

{*1

62 1n the direction of an arrow

As shown in Fig. 13B, 1n the thus hcused porous member
20, the portion of the porcous member near the 1nk supply passage
18 1s pressed agalnst tne pressure-contacting portion 64 and
compressed. Hereby, inx« collects near this portion, and 1nk
can be supplied to the 1n¥ jet recording apparatus without causing
a shortage of 1nk.

According to the third embodiment, the similar effects
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Lo those 1n the first embodiment can be obtained. Further, since
thepressure-contactingportioninthethirdembodiment 1sorovided
on the ink supply surface with an inc.ination, in case that the
porous memper 1s inserted from the openingdirection of the opening
surface, tne porous member 1s pressed against the
pressure-contacting portion and cocmpressed. Hereby, insertion
of theporousmember 1seasier, sothat it 1spossible tomanufacture
an 1nk cartridge which supplies ink staply.

In each of the first to third emkbodiments, 1t 1s preferable
that a reinforcing structure 1s provided in the 1nk cartridge
in order to reinforce mechanical strength of the 1nk cartridge
1nl1tswidthdirection. Takilngthe first embodiment as an example,
embodiments in which the reinforcing structure 1s provided will
bedescribedbelow. In the following embodiments, as apreferable
example of the reinforcing structure, a'rib 1s taken. However,
the. invention 1s not limited to this.

Fig. 14 is an exploded perspective view of an ink cartridge
10 1n a fourth embodiment.

In the space formed by a container body 12 and a 11d member
14, a rib 41 is provided, which reinforces mechnanical strength
of the 1nk cartridge 10 in 1ts width direction.

A porous member 20, as described later, has a shape of
a rectangular parallelepiped including a slit 53 corresponding
to the rib 41 of the container body 12. However, 1in Fig. 14,

the porous member 20 is shown in a deformed state where 1t 1s
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S

pressure-contacted by a pressure-contacting pertieon 22 and noused

1

1n the contalner bkody 12.

Fig. 15A 1s a perspective view oI tne container pody 12
CI the cartridge 10 1in Fig. 14, and ¥Flg. 158 1s & front schematlc
view 1n which the container body 12 1in ~1g. 15%4 1s viewed from

the direction of an opening surface 24.

The contalner body 12 has the rib 41 providec in parallel
to an i1n¥ supply surtface 18. The rib .41 1s formed integrally
wlith the container body 12 in this embodiment. Thisrib 41 extends

Lrom a slde near anr inrx supply passage 1¢, Tnat 1s, & left side

1n Fi1g. 15B to a side far from the ink supply passage 16, that

1s, a right side in Fig. 15B. An end portion of the rib 16 far

from the supply passage 16 1is not connected to the container
body. 12 to form a communicating passage 43,

Fi1g. 16 is a perspective view of the porous member 20 housed
1n the space formed by the container body 12 ard the 1lid member
14. Theporousmember 20hasashapeocofarectangularparallelepiped
that 1s the approximately same as the shape of the container
pody 12. The porous member 20 further has the slit 51 at its
portion corresponding to the rib 41 of the ccntainer body 12.
One end of this slit g1 1s opened, and the other end thereof
1s not opened but forms a connecting portion 53 that connects
a upper half and a lower half of the porous member 20. Since
the upper half and the lower half azre connected physically by

the connecting portion 53 the porous member can e handled as
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a single member, so that 1t is easy to handle the porous member
in a manufacturing process and the like.

Fig. 17A 1s a side view 1n which the state where the porous
member 20 is housed in the contalner body 12 in the 1nk cartridge
10 is viewed from the openincg surface 22 side of the container
body 12. However, for explanation, the l1i1d member 14 1s not
shown. Fig. 17B is a sectional view in which the state in Flg.
17A is viewed from the direction orthogonal to the opening surtace
28.

The porous member 20 of which the ocutline is approximately
a rectangular parallelepiped is compressed at 1ts portion
pressure-contacted to the pressure-contacting portion 22, and
inserted into the container body 12. The capillary power of
a portion of the porous member 20 where is near the 1nk supply
passage 16 becomes high by this compression, so that ink collects
at this portion. Therefore, the inkcanbe supplied to the outside
without causing a shortage of ink. With the insertion of this
porous member 20 into the container body 12, the rib 41 of the
container body 12 is inserted into the slit 51 o0of the porous
member 20. Further, the connecting portion g3 of the porous
member 20 is inserted into the communicating portion 43 of the
container body 12. Hereby, the porous member 20 1s housed 1n
the space formed by the container body 12 and the lid member
14 so as to evade the rib 41 and surround 1it.

The lid member 14 is joined to the container body 12 so©
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as to seal theopening surface 2. Inthiscase, 1n the embodiment,
an end pecrtion of the rib 41 1s zlso jJjoined toc the lid member
14. Hereby, the mechanilical relnforcement by the rib 4] becomes

stronger.,

After the lid member 14 has been jJolned to the contailner

(N

body 12, the ink cartridge 10U 1s placed 1n a pressure reduction
room 1n which pressure 1s reduced, and the space surrounded by

the contalner body 12 and the lid member 14 1s pressure-reduced.

Ink 1s put 1into the pressure-reduced svace surrounded by the

10 contalner body 14 and the 1i1d memker 14, for example, from the

1nKk supply passage 16 thereby to permlit the porous member 20

to include the 1ink. As described above, the ink cartridge 10

1s manufactured.
According to the above fourth embodiment, the mechanical
15 -~strength of the i1nk cartridge 10 1n the direction 0of an arrow
A in Fig. 17B can be reinforced by the rib 41 Further, since
the rib 411s 1nserted into the slit 51 the porous member 20
1s not compressed around the rib 41 so that 1t 1s possible to

prevent 1nk from unnecessarily concentrating in this portion.

20 Further, in the ink cartridge 10, as much 1nk as possible can

be held by the porous member 20 in the space formed by the contaliner
pody 12 and the lid member 14.

In the fourth embodiment, though the rib 41 is provided
inparallel to the ink supply surface, the invention is not limited

25 to this. As another example, the rib 41 may be provided

- 21 -
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perpendicularly to the 1nk supply surface 1%.

Further, 1n the fourth embodiment, though the rib 41 of
the contalner body 12 1s joined to the 1ia 14, the 1nvention
1s not limited to this. As another example, when the lid member
14 1is jJoined to the contalner body 12, a gap may re provided
between the rib 4land the lid member 14.

Fig. 18A is a perspective view of a contalner body 62 ot
a cartridge 60 in a fifth embodiment, and Fig. 18B 1s a rfront
schematic view 1n which the container body 62 1n rig. 18A 1S
viewed from the directionof an opening surface 2. Parts similar
to those of the ink cartridge in the fourth embodiment are denoted
by the same reference numerals, and thelr explanation is omitted.

In the ink cartridge 60 according to the fifth embodiment,
a rib 65 is provided perpendicularly to an ink supply surface

18. The rib 65 .is formed integrally with the container body

62, extends perpendicularly downward from the inside of the upper

surface of the container body, and includes a communicating portion
66 between it and the lower surface of the cortainer body 62.
The width d of the rib 65 1is smaller than the inner width w’
of the container body 62. The inside of the contalner body 62
1s nearly divided into a first room 68 and a second room ©9 by

this rib 65.

Fig. 19 is a perspective view of a porous member 70 Lo

be housed into the cartridge 60 in the fifth embodiment. Thils

porous member 70 has a first porous member 71 and a second porous

- 27 -
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memper 72 that are two 1ndividual members. The Iirst porous
memper 71 has a shape of a rectangular parallelepiped that 1is
the approximately same as the shape of the first room ©8 0 the
contalner body ©62. The second porous member 72 has a shape of
a rectangular parallelepiped that 1s the approximately same as
the shape of the second room 69 of the container body ©€2. The
first porous member 71 and the second porous member 72 that are
divided at a portion corresponding to the rib-g50f the container
body 62 are combined, whereby the porous member 70 has & shape
a rectangular parallelepiped that 1s the approximately same
as the snape of the contalner bodyvy 62 as a whole.

The first porous member 71 and the seccond porous member
2 may be made of the same material or may be made ¢f the different
material fromeachother. Asanexampleof thedifferentmaterial,
the [irst porous member 71 to pbe 1nserted 1nto & portlcn near

- Ay

an in¥ supplv passage 16 uses a material that 1s high 1n densit

L ¢

and small in diameter of a small pore. On the other hand, the

\

second norous member 72 uses a material that 1s low 1n density

{

and large in diameter of the small pore. Hereby, while Ink 1S
cencentrated in the first room near the ink supply passage 16
and a shortage of ink is prevented, a large quantity of 1ni can
ne held 1n the second roomn.

Further, the first porous member 71 and the s=cona pcrous
Z may pe made of the same material and may be cf the

same size to obtain necessary effects. In this case, wltnhout
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increasing the number of kinds ¢t parts, the ink cartridge can
be readily manufactured.

Cig. 2CGA 1s a side view 1n wWhich the state where the porous
d P

member 70 is housed in the contalner body ¢2 1n the 1nk cartridge

50 is viewed from an opening surface 2% side of the contalner

(N

body 62. However, for explanation, a lid memper 14 1s not shown.

Fig. 20B 1s a sectional view in which the state 1n Fig. 20A
1s viewed from the upside.
As shown in Fig. 20A, the first porous member 71 1s 1nserted
10 into the first room 63, the second porous memper/2 1s 1nserted
into the second room 69, and the first and second porous mempbers
71 and 72 come into contact with each other at the communicating
portion 66. Under this state, the 1id member 14 1is jolned to
the opening surface 28 thereby to seal the porocus member /0.
15 ' In this embodiment, since the width d of the rib 65 1s

smaller than the inner width w’ of the contalner body 62, as

shown in Fig. 20B, a gap 74 is formed between the rib ©2 and
" the lid member 14. Therefore, when the lid member 14 1s joilned

to the container body 62, the rib 551is not joined to the lid

20 member 14. Even if there is the rib 65 the Joint portion between
the container body 62 and the lid member 14 does not lncrease.
Therefore, the ink cartridge 60 is readily manufactured.

As described above, according to the fifth embodiment,

in the ink cartridge 60, the rib 65can reinforce the mechanical

25 strength in the direction of an arrcw B 1n F1g. 20B. Further,
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though there 1s the gap 74 between the lid 14 anad the rib g5
elasticity of the container body ©Z or the lid 14 permits first
deformation, and at the time cof the nexit defcrmation, the rib
65and the 1id member 14 come into coentact with each other thereby
to substantially secure the mechanical strenatn.

Further, according to the rfifth embodiment, 1n the 1nk

cartridge 60, the porous member 70 1s divided at 1ts portion

corresponding to the rib 65 1into the filrst porous member /1 and

———

the second porous member 72 that are the i1ndividual members.
Therefore, around the rib 65 any of the porous members /1 and
72 are not compressed, and 1t 1s possible to prevent 1nk from
unnecessarily concentrating on this portion. Further, as much
ink as possible can be held by the first and second porous members
71 and 72 in the space formed by the container body 62 and the
li1d member 14.

In the fifth embodiment, though there 1s the gap 74 between
the rib 65 and the lid 14, the width of the rib g5 may be made
large to join the rib 65 to the lid member 14 similarly to 1n
the fcourth embodiment.

Further, in the fifth embodiment, though the porous mempber
70 is divided into the plural porous members, the slit may be
provided for the integral porous member 70 similarly to in the
fourth embodiment.

In either of the fourth and fifth embodiments, though the

rib is formed integrally with the container body, the invention

_25_



N

—
-

CA 02404186 2002-09-19

1s not limited to this. As ancther example, tnere 1s a rib formed
integrally with a lid memper. Alsc, as other examples, a rib
may be jolned to a contalner body, or a gap may be provided between
a rib and a container body.

Further, 1n the fcurth and fifth embcdiments, though the
single rib 1s provided, fthe lnvention is not limited to this.
Namely, a plurality of ribs may be provided.

Although the 1nvention has been described with reference
to the embodiments, the technical scope of tne 1nvention 1s not
limited to the scope described 1n the above embodiments. Various
changes or modifications can pe added ©o the above embodiments.
[t 1s clear from the description of the scope of the patent
claims that the embodiment to which such changes or modifications
has been added can be alsc 1ncluded 1n the technical scope of

the 1nvention.
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We claim:

1. An ink cartridge which supplies ink to an ink jet recording

P

apparatus through an ink supply needle of the ink jet recording

apparatus, comprising

a container body including an ink supply surface on which

an ink supply passage into which said ink supply needle 1s

inserted is provided, the container body further including side

surfaces 1in which the height of at least one of said side

et

surfaces of the container body approximately orthogonal to said

ink supply surface 1s larger than a width of said 1nk supply

surface, and one of said side surfaces 1s an opening surface

that is opened 1in the direction of said width;

a 1lid member, which seals said opening surface of said

contaliner body;

a porous member, which 1s housed 1n a space formed by said

container body and said 1lid member; and

A

a pressure-contacting portion provided 1n the vicinity of
sald 1ink supply passage substantially 1n parallel to said 1nk

supply surface and approximately orthogonal to the opening

surface, wherein a part of said porous member 1s press—contacted

by the pressure-contacting portion.

_97 .
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2. The ink cartridge according to claim 1, wherein said

pressure-contacting portion has, in a position corresponding to

said ink supply passage, a filter through which ink from said

porous member passes.

3. The ink cartridge according to claim 1, further comprising
a rib which 1is provided inside the space formed by said
container body and said 1id member and reinforces said 1ink

cartridge in the direction of said width.

4 . The ink cartridge according to claim 3, wherein said porous

member has a shape avoiding sald rib and surrounding 1it.

5. The ink cartridge according to claim 4, wherelin said porous

member has a slit corresponding i1n location to the rib.

6. The ink cartridge according to claim 4, wherein said porous
member 1s divided into plural members at a portion corresponding

1n location to the rib.

7. The 1nk cartridge according to claim 3, wherein a plurality

of sailid ribs are provided.

8 . The 1nk cartridge according to claim 3, wherein said rib 1is

formed i1ntegrally with said container body and/or said lid

membery.

08 -
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9. The 1nk cartridge according to claim 3, wherein said rib is
provided 1n parallel or perpendicularly to said i1nk supply

surface.

10. A manufacturing method of an ink cartridge supplying ink to

|}

an 1nk jet recording apparatus through an ink supply needle of

the ink jet recording apparatus, comprising steps of:

integrally forming a contalner body including an ink supply

surface on which an 1nk supply passage into which said 1ink

supply needle 1s 1nserted 1s provided, and side surfaces, in

which the height of at least one of the side surfaces

approximately perpendicular to said ink supply surface is larger

than a width of said ink supply surface, and one of said side

surfaces 1s an opening surface that is opened in the direction

of said width;

inserting a porous member into said container-body from

sald opening surface, wherein a portion of said porous member

near sald 1nk supply surface is pressed from a slanting upside

of said opening surface toward said ink supply surface, and

thereafter the whole of said porous member is inserted into said

container body from sailid opening surface; and

F

sealing said opening surface of said container body into

which said porous member is inserted with a lid member.

.29 _
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11. The manufacturing method according to claim 10, wherein 1n

F F

salid pressing of the porous member, the portion of said porous

member near said ink supply surface 1s pressed against a

ﬁ

pressure—-contacting portion provided in the vicinity of said 1nk

supply passage in parallel to said 1nk supply surface.

12. The manufacturing method according to claim 10, wherein in

F

said insertion of the porous member, the portion of said porous

member near said ink supply surface 1s pressed agalnst a

pl—

pressure-contacting portion provided i1n the vicinity of said ink

supply passage with an inclination to said 1nk supply surface.

13. The manufacturing method according to claim 10, wherein 1n
said sealing, sald lid member 1s vibration-welded to said

contalner body.

14. An 1nk cartridge for an ink jet recording, apparatus,

comprising:

a container body i1ncluding:

a first side surface,

an opened, second side surface opposite from the first

s1de surface; and

- 30 -
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a plurality of surfaces connecting a periphery of the

first side surface to a periphery of the second side

P

surface, the plurality of the surfaces including an ink

supply surface through which an ink supply passage 1is

formed, wherein a distance between the 1nk supply surface

and another one of the plurality of the surfaces opposite

from the 1nk supply surface is larger than a distance

between the first side surface and the second side surface:;

a lid attached to the periphery of the second side surface

so that the contailiner body and the 1lid define a sealed chamber;

a porous member that 1s housed in the chamber; and

)

a pressure-contacting portion provided in the vicinity of

sald 1nk supply passage substantially in parallel to said ink

supply surface and approximately orthogonal to the second side

P

surface, whereln a part of said porous member 1s press-contacted

by the pressure-contacting portion.

15. The-1nk cartridge according to claim 14, wherein the

pressure-contacting portion has a filter located between the ink

supply passage and the porous member.

lo. The i1nk cartridge according to claim 15, further

comprising:

_31 -
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« 1}
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ce and the 1id,

a rib located between the first side sur:

and extending 1in parallel or perpendicular with respect to the

1nk supply surface.

17. The 1ink cartridge according to claim 16, wherein the porous

member has a slit corresponding in location to the rib.

18. The 1nk cartridge according to claim 16, wherein the porous
member 1s divided into two separate members at a portion

corresponding 1in location to the rib.

19. An 1ink cartridge which supplies ink to an ink jet recording

apparatus through an 1ink supply needle of the ink jet recording

apparatus, comprising

a contalner body including an ink supply surface on which

an 1nk supply passage into which said ink supply needle is

n

inserted is provided, and side surfaces, in which the height of

F

at least one of said side surfaces of the container body

approximately orthogonal to said ink supply surface is larger

P

than at least one width of said ink supply surface, and one of

'}

sald side surfaces 1s an opening surface that is opened in the

direction of said width;

a 1lid member, which seals said opening surface of said

container body; and

.30 -
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a porous member, which 1s housed in a space formed by said

contalner body and said lid member, said porous member housed in

the space 1n a compressed state such that compressive forces do

not directly act against said l1lid member.

20. An 1nk cartridge for an ink jet recording, apparatus,

comprising:

a contailner body including:

a first side surface,

an opened, second side surface opposite from the first

s1de surface; and

a plurality of surfaces connecting a periphery of the

first side surface to a periphery of the second side

F

surface, the plurality of the surfaces including an ink

supply surface through which an ink supply passage 1is

formed, wherein a distance between the ink supply surface

P

and another one of the plurality of the surfaces opposite

"rom the 1nk supply surface is larger than a distance

between the first side surface and the second side surface:

a lid attached to the periphery of the second side surface

so that the container body and the lid define a sealed chamber:;

and

-33 -
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a porous member that 1s housed 1in the chamber in a
compressed state such that compressive forces do not directly
act against said lid, and where said porous member 1s more
compressed at a portion thereof 1n the vicinity of the ink-

supply passage than the rest thereof.

21. An ink cartridge which supplies ink to an ink jet

recordlng apparatus through an ink supply needle of the ink‘jet
recording apparatus, comprising:

a contalner body i1ncluding an ink supply surface on which

an 1nk supply passage into which said ink supply needle is

inserted is provided, and side surfaces, in which the height of

at least one of said side surfaces of the container body

approximately orthogonal to said ink supply surface is larger
Chan at least one width of said ink supply surface, and one of
said side surfaces is an opening surface that is opened in the
direction of said width;

a lid member, which seals said opening surface of said
container body;

a porous member, which is housed in a space formed by
sald container body and said 1lid member; and

a pressure-contacting portion provided in the vicinity of

said 1ink supply passage with an inclination to said ink supply

- 34 -
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surface, to which a part of said porous member 1s press-

contacted by the pressure-contacting portion.

22. The ink cartridge according to claim 21, wherein said

pressure-contacting portion has, 1n a position corresponding to

salid 1nk supply passage, a filter thorough which ink from said

porous member passes.

23. The 1nk cartridge according to claim 21, further comprising

a rib which is provided inside the space formed by said

contaliner body and said 1lid member and reinforces said ink

cartridge 1n 1ts width direction.

24, The 1nk cartridge according to claim 23, wherein said

porous member has a shape avoiding sald rib and surrounding it.

22. The 1nk cartridge according to claim 23, wherein said rib

ﬁ

1s formed integrally with at least one of said container body

and said lid member.

26. The 1nk cartridge according to claim 23, wherein said rib

1s provided 1n parallel or perpendicularly to said ink supply

surtftace.

_35 -
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27. The ink cartridge according to claim 23, wherein a

I

plurality o:

I

sald ribs are provided.

28. The ink cartridge according to claim 23, wherein said

porous member has a slit corresponding in location to the rib.

29. The 1nk cartridge according to claim 22, wherein said
porous member 1s divilided 1nto plural members at a portion

corresponding 1n location to the rib.

30. A manufacturing method of an ink cartridge supplying ink

an 1nk jet recording apparatus through an ink supply needle o

the 1nk jet recording apparatus, comprising:

to

pr—
oy

integrally forming a container body including an ink supply

surface on which an 1nk supply passage into which said ink

supply needle 1s 1nserted 1s provided, and side surfaces, in

which the height of at least one of the side surfaces

approximately perpendicular to said ink supply surface is larger

gl

than at least one width of said ink supply surface, and one of

sald side surfaces 1s an opening surface that is opened in the

direction of said width;

_36 -
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inserting a porous member 1nto said container-body from

said opening-surface, wherein a portion of said porous member
near said ink supply surface 1s pressed agailnst a pressure-
contacting portion provided 1n the wvicinity of said 1ink supply
passage with an inclination to said ink supply surface; and
sealing sald opening surface of sailid container body into

which said porous member is inserted with a lid member.

31. The manufacturing method according to claim 30, wherein 1in

sald sealing, said 1lid member is vibration-welded to said

container body.

-37 -
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