I NK CCNTAINER AND MANUFACTURI NG METHOD FOR THE SAME FIELD OF THE
..INVENTICN AND RELATED ART The present |nvent|on to an
inky 5 container for retaining |nk ﬁ ?e supplied . to a j%g Head,
and;a nanufacturlng‘nethod of the ihk cont ai ner; mherelp/ |w
ventlng structure is |nproved In the field of the ink
jet recording, a 1@ cartridge haV|Lg bn |ntegral recordi ng head portion

- and i nk contai ner cdntalnlng the ink to be supplied '

-

INK CONTAINER AND MANUFACTURING METHOD FOR THE SAME

FIELD OF THE INVENTION AND RELATED ART

The present invention relates to an ink
5 container for retaining ink to be supplied to a
recording head, aﬁd a manufacturing method of the ink
container, wherein an air venting structure is
improved.
In the field of the ink jet recording, a
10 cartridge having an integral recording head portion
and ink container containing the ink to be suppliéd
_thereto, and a cartridge having separable recording
head and ink container, are known. In the ihk
container for the cartridge, the use is made with ink
15 retentivity of an ink absqrbing.material accommodated
in the entire space therein, and is balanced with the
meniscus ejection outlet of the recording head to
accomplish balanced ink supply.
In such an ink container generally, the
20 ambience gasses (air) are introduced into the ink
container, corresponding to the ink being supply out.
That is, the region having the ink is replace with the
air. Smooth introduction:oﬁi%he air is one of
important factors.to stabilize the ink to the |
25 recordinqihead. Therefore,wthengir‘vent:for
introducing the air is one qf ihéo;tant constituent-

elements, for the ink container. The above-described
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thereto, and a cartridge having separable recording head and i nk

container, are known. In the ink container for the cartridge, the use
is made with ink 15 retentivity of an ink absorbing material accommodat ed
in the entire space therein, and is balanced with the meni scus

ej ection outlet of the recording head ta,_ acconpl i sh bal anced. i nk
suppl y. In such an ink container generally, the 20 anbience
gasses (air) are introduced into the ink cont ai ner, corresponding to
the ink being supply out. That is, the region having the ink is

replace with 38 vent didnstiffids itHd Wbmmbeicatiohhstate withnehef.
I nportant factors to stabilize the ink to the 25 recording head.

Therefore, thembiensnby @pening ithe ahside ofietherink contafinempbot ant
constituent - ‘el enents, for the ink container. The above-descri bed
the outside (ambience). However, the provision of the
air vent results in the problems that components of
5 the inhk accommodated therein are evaporated or that
the ink leaks out of the container through the air
vent upon unexpected shock or abrupt ambient conditioq
change.

As a countermeasure,.Japanese Laid'Open

10 Patent Application No. HEI-4-144755 propose that a
distance of a fluid communication path for
communicating an inside opening of the ink container
and an outside opening, is increased, or that the
fluid communication path is bent in a complicated

15 manner, or that the communication passage is divided
into a plurality of chambers.

With such a structure, the outside opening of
the air vent line of the ink container is directed |
upwardly in use to avoid the leakage, or the outside

20 opening is disposed at a level above the inside
opening, or they are at least same level, in many
cases.

In one type of ink containers; it is
detachably mountably connected relative to the

25 recording head, and they are integrally mounted so
that they scan the recording medium in the recording

region in a main-scanning direction. During the main-

4
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- 2- air vent constitutes the conmunication state with the-

anbi ence by opening the inside of the ink container to t he out si de
(ambi ence). However, the provision of the air vent results in the
probl ens that conponents of 5 the ink accombdated therein are evaporated
or that. the.ink | eaks out of the copgainer through the air vent
upon unexpect ed shock or abrupt anmbient condition change.

As a counterneasure, Japanese Laid Open 10 Patent Application No.

HEIl - 4- 144755 propose that a

scanning motion of the carriage, the foreign matter or
paper dust are scattered. If this occurs, the paper
dust or the like may enter the air vent of the ink
container carried on the carriage, or in the case of

5 long term non-use period, the dust may be deposited.

In such a case, the satisfactory introduction

of the air into the inklcontainer is no longer |
expected, with the result that the ink supply
performance is affecte@.

10 In order to increase the amount of the ink
which the ink container can retain, an ink container
has been proposed wherein the inside space is divided
into two parts, one of which is provided with an ink
supply port for supplying the ink out and contains an

15 ink absorbing material, and the.other of which
contains substantially only the ink. The ink is
replenished into the ink absorbing material chamber
from the ink accommodating chamber through a
communication port at the bottom. In the ink

20 container, in order to prevent the leakage through the
air vent, the air vent 6 is provided at a position as
remotest as possible position from the ink supply
pertion. In ?igure 1 example, the air-vent is
provided above the ink supply port, and inside opening

25 and the outside opening of the air vent take
substantially the same level when it is mounted to the

apparatus.



di stance of a fluid comuni cation path for communi cating an inside

openi ng of the ink container and an outside opening, is increased, or
that the fluid conmunication path is bent in a conplicated 15 nanner,
or that the communication passage is divided into a plurality of
chanbers. Wth such a structure, the outside opening of

the air vent line of the ink container is directed upwardly in use to
avoi d the | eakage, or the outside 20 opening is disposed at a | evel above
t he inside opening, or they are at |east sane level, in many

cases. | fnOpRiLYBErAbtuPk, CeRediai® Bntidrd Sthe inklet achably

nmount ably connected relative to the 25 recording head, -and they are
integral ly nDgpt6fm6@ating Ehambéheyideawithe dotrinbtidrn sl Whe ninke

recordi ng _ :
with the recording operation. The results in the
formation of the ink layer and the air layef in the.

5 ink accommodating chamber. Wﬁen the change, of the
ambience, for example a rise of the temperature,
occurs, the air layer is expanded to push the ink into
the absorbing material accommodating chamber, and the
air is released through the air vent. When the

10 temperature lowers, the air is taken into the

absorbing material accommodating chamber through the
air vent. Under the circumstances having paper dust,
the paper dust is relatively easily taken in by the
air vent when the air is introduced. If the paper

15 dust is accumulated into the fluid communication path,

the ambience communication is not properly effected,
with the result that the ink supply property may be
deteriorated.

On the other hand, the fluid communication

20 path of the air vent, is preferably longer from the

standpoint of suppression effect against the
evaporation of the ink. However, if the ink is
introduced into the air vent path or line, the ink in
the long line stays unless the ink moves to the

25 outside opening of the air venting line. Then, the

viscosity increase and fixing of the ink may occur in

the fluid communication path with the result of



region in a main-scanning direction. During the main-

- 3- scanning notion of the carriage, the foreign matter or

paper dust are scattered. If this occurs, the paper dust or the like
may enter the air vent of the ink container carried on the carriage,
or in the-case of 5 long termnon-use pgiod, the dust nay be deposited.
In such a case, the satisfactory introduction of the air into the ink
container is no |onger expected, with the result that the ink supply
performance is affected.

plugging the fluid communication path, and thérefore,-
the deterioration of the ink supply property.
Recently, the downsizing of the ink jet
appafatus is enhanced, and in addition, a color
5 printing ink jet apparatus_is demanded. For such an
ink container, the lqng air vent path is desired, too,
but the use of such a complicated structure is not
always easy.
From the stan@point pf desirability of
10 recycling, the injection of ink into an used ink
container is desired. After the refill of the ink,
the proper ink supply operation is to be performed.
Accordingly, it is a principal object of the
present inventioh to provide an ink container and a
15 manufacturing method of the ink‘container, wherein the
structure of the air vent line influential to the
supply performance of the ink is improved to permit
stable introduction of the air. -
According to an aspect of the present
20 invention, there is provided an ink container
comprising: an ink absorbing material accommodating
chamber for accommodating an ink absorbing material
for retaining ink to be supplied to a recording head;
an ink supply opening connectable with the recording
25 head to supply the ink to the recording head from the
accommodating chamber; an air vent portion for fluid

communication between the accommodating chamber with



10 In order to increase the amount of the ink - which the ink

container can retain, an ink container has been proposed wherein the

i nsi de space is divided into two parts, one of which is provided with
an ink supply port for supplying the ink out and contains an 15 ink
absorbing nmaterial, and the other of which contains substantially only
the ink. The ink ts repl eni shed into the ink absorbing materi al

chanber fromthe ink accommodati ng chanber through a

comuni cation port at the bottom In the ink 20 container, in order to

prevent the | eafgmddy Qiifrdie the af¥ 'verePipotbfodi ha¥eah Snksagr ovi-ded
at a position as renot est as possible position fromthe ink supply

portion. In Figperank ernileid (domminio@efion swith apr dnsiad efothet he ink
supply port, and inside opening 25 and the outside opening of the air
vent take accommodating chamber, an outside opening open to the
ambience, and a fluid communication path in fluid
5 communication with the inside opening and outside
opening; wherein the outside opening takes, when the
container is mounted on an apparatus with which ‘it is
usable, a'position-lower than that taken by the inside
opening. |
10 It has been found preferable that a trapping
portion is provided in an air venting line.

According to another aspect of the present
invention, there is provided an ink containef for
containing ink fo be.supplied to an ink jet head

15 exchangeably mouhted to an ink-ﬁet apparatus,
comprising: a body for containing the ink; a partition
wall for dividing an inside of the ink container into
first and second chambers; wherein the firsf chamber
has an ink supplying portion and an air vent portion

20 and contains an ink absorbing‘material; wherein the
second chamber contains the ink; a communicating
porfion, formed between the partition wall and a
bottom surface of the container, for fluid
communication between the firét and second chambers;

25 wherein the air vent portion comprises an inside
opening which opens to an inside of the ink container,

an outside opening which opens to ambience, a fluid



substantially the sane | evel when it is nounted to the appar at us.

-4- In this structure,.the air enters the ink

accomodat i ng chanber side with consunption of the ink with the
recordi ng operation. The results in the formation of the ink |ayer and
the air layer in the 5 ink acconmodatingn,chanber. WWen the change, of the
anbi ence, for exanple a rise of the tenperature, occurs, the air |ayer
i s expanded to push the ink into

communication path for fluid communication between the -
inside opening and the outside opening, and a cover

for constitﬁting.the fluid communication path, wherein
the outside opening takes, when the container is

5 mounted to the apparatus, a position lower than that
of the inside opening.

It is preferable that the air vent portion is
disposed on a side of the container which has the ink
supply opening. .

10 It is preferable that the inside opening of
the air vent portion is disposed on a side of the
container different from a side having the ink supply
opeping, the outside opening is disposed on a side of
the container_different from a side having the ink

15 supply opening and different from a side having the
inside opening.

It is preferablé that the outside opening of
the air vent portion takes, when the container is
mounted to the apparatus, a position lower than that

20 of electrical contact portion for electric connection
with the recording head.

It is preferable that the outside opening of
the air vent portion opens downwardly. -

It is preferable that the fluid communication

25 path has a cross-sectional area which gradually
increases toward the outside opening adjacent to the

outside opening.



t he absorbing material accommodating chanber, and the air is released
through the air vent. Wen the 10 tenperature lowers, the air is taken
into the absorbing material acconmodati ng chanber through the air
vent. Under the circunstances having paper dust, the paper dust is
relatively easily taken in by the aig_vent when the air is introduced.
| f the paper 15 dust is accumulated into the fluid communication path,
the ambi ence communication is not properly effected, with the result
that the ink supply property may be det eri or at ed. On the
other hand, the fluid comEpresintonindhinpém D $httablyvapplicabpeef erably
| onger fromthe st andpoi nt of suppression effect against the
evaporati on oftd lam iink ddnimdarer ivhidie isikdisided iﬂh@rbﬂoceﬁabeSo the air
vent path or line, the ink in
which communicate through a communicating opening, and
one of which is provided with the ink supply opening
5 and contains a ink absorption member.
It is preferable that the air vent path has a
region where the flow path resistance changes.
It is preferable that the outside opening is
provided by a recess'extending in a width direction of
i0 the ink container, and the portion is in fluid
communication with the recess.
It is preferable that the outside opening
takes a position above a bottom surface of the ink
container.
15 It is preferable that there is provided an
ink accommodating portion for accommodating ink, which
is in fluid communication with the ink absorbing
material accommodating portion through a communication
port.
20 With such structures, the paper dust or
foreign matter are not easily introduced through the
air vent, so that the clogging of the air vent is
easily prevented.
According to a further aspect of the present
25 invention, there is provided a manufacturing method

for an ink container mountable to an ink jet

apparatus, comprising the steps of: providing a main



the long line stays unless the ink noves to the 25 outside opening of the

air venting line. Then, the viscosity increase and fixing of the ink
may occur in the fluid communi cation path with the result of

- 5- pl uggi ng the fluid comruni cation path, and therefore, t he
deterioration of. the ink supply property.g._ Recently, the
downsi zing of the ink jet apparatus i s enhanced, and in addition, a
color 5 printing ink jet apparatus is demanded. For such an i nk

container, the long air vent path is desired, too,
body of an ink container having an ink supply port and

an air vént, wherein the air vent has an inside
opening which opens to an inside of the ink container,
a groove, functioning as an outside 6pening, extended

5 from the inside opening, and a wall provided except
for a region functioning as the outside opening around
the groove; providing a seal member for sealing-the
ink supply port and the air vent; positioning the éeal
member corresponding to the ink supply port and air

10 vent of the main bodj; collapsing the wall through the
seal member by welding horn; thus providing a cover by
the wall above the groove to form a fluid
communication path for fluid communication between the
inside opening and said outside opening and

15 simultaneously to weld the seal member by heat.

According to a further aspect of the-presegt

invention, there is provided a sealing method for an
ink container having a front side, a rear side, a
bottom side, an upper side and two lateral sides, and

20 having an ink supply port for supplying ink to a
recording head portion and an air vent for fluid
communication between an inside of of the ink
container and ambience, comprising: mounting a seal
member on a first one of the sides and on a second one

25 of the sides continuous with the first side, the seal
member having a width larger than a width of the first

and second sides; inwardly folding the seal member



but the use of such a conplicated structure is not al ways easy. .
From the standpoint of desirability of 10 recycling, the injection of ink

into an used ink container is desired. After the refill of the ink,
the proper ink supply operation is to be perforned.

Accordingly, it is a principal object of.jgie present invention to
provide an ink container and a 15 manufacturing nethod of the ink

contai ner, wherein the structure of the air vent line influential to

t he supply performance of the ink is inproved to permt stabl e

i ntroduction pbybh@ &he width of the FAAGY dilde i owtwasdbgtfoldibhe -present
20 invention, there is provided an ink container conprising: an ink

absor bi ng mat ¢éheakeadc membéat beyond thehanidth fof the ewokd | sihdan i nk
absorbing materi al ,

mounting by heat sealing the inwardly folded seal

member to a side of a packaging bladder for

5 accommodating the ink container.

According to a further aspect of the present
invention, there islprovided a ink cartridge
.comprising: a main body for containing ink and
provided with an ink sqpply pqrt and an air vent; a

10 seal member removably mounted on a surface of the ink
cartridge, the seal member having a first sealing
portion for sealing the iﬁk supply port and a second
sealing portion for sealing the air vent; wherein the
seal member has an operating portion to receive-

15 separation force for removing the seal member, the
seal member has'a plurality of mounted portions on
sides of a main'body of the ink cartridge, and ﬁherein
the first sealing portion is disposed closer to a
mounted portion which forms a smaller angle relative

20 to a direction of separation than the second sealing
portion.

With this method, a covéring is provided by
the wall to permit simultaneous formation of the fluid
communication path between the'inside opening and the

25 outside wall and the welding of the seal member.

These and other objects, features and

advantages of the present invention will become more



for retaining ink to be supplied to a recordi ng head; an ink supply
openi ng connectable with the recording 25 head to supply the ink to the

recordi ng head fromthe accomodat i ng chanber; an air vent portion for
fluid comuni cati on between the accommodati ng chanber with

- 6 - anmbi ence; wherein the air vggi_portion has an inside

opening in fluid comunication with an inside of the accommodat i ng
chanber, an outside opening open to the anbi ence, and a fluid

conmmuni cation path in fluid 5 comunication with the inside opening and
out si de apparent upon a consideration of the following -

description of the preferred embodiments of the
present invention taken in conjunction with the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is sectional view of an ink
confainer not using the present invention.

Figure 2, (a)_is a sectional view of an ink

10 container according to an embodiment of the present
invention, (b) is a front view thereof, and (c) is a
bottom view thereof.

Figure 3 is a sectional view of an ink
container mounted to a recording head.

15 Figure 4 is a sectional view of an ink
container according to another embodiment of the
present invention. .

Figure 5 is a sectional view of an ink
container according to a further embodiment of the

20 present invention.

Figure 6 is a sectional view of an ink
container according to a further embodiment of the
present invention.

Figure 7 is a sectional view of an ink

25 container according to a further embodiment of the
present invention, wherein (a) is a sectional view

thereof, (b) is a back side view thereof, and (c) and



openi ng; wherein the outside opening takes, when the container is

nmounted on an apparatus with which it is usabl e, a position | ower than
that taken by the inside opening. 10 It has been found
preferable that a trapping portion is provided in an air venting |ine.
According to another aspect of the presenj,_ I nvention, there is

provi ded an i nk container for containing ink to be supplied to an ink
jet head 15 exchangeably nmounted to an ink jet apparatus,

conprising: a body for containing the ink; a partition wal | for
dividing an i ndydeard gdwridk mlagémrviéwp first and second
chanbers; wherein the first chanber has an ink supplying portion and

an air vent portion 2@Fiftke@1tid nen all luktedsbobi of anat énkal ; wherein the
second chanber contains the ink; a conmunicating

container accordlng to a further embodlment of the

present invention, wherein (a), (b) and (c) are

5 partially enlarged sectional views of the ink
container.

Figure 9 is a partially enlarged sectional
view of an ink container according to a further
embodiment of the present invention.

10 Figure 10 is an enlarged sectional view of
the major portion of an ink container according to an
embodiment of the present invention.

Figure 11 is a sectional view of a major part
of an ink container according to an embodiment of the

15 present invention. |

Figure 12 is a sectional view of a major part
of an ink container according to a further embodiment
of the present invention.

Figure 13 is a sectional view of a major part

20 of an ink container according to a further embodiment
of the present invention.

Figure 14 is a sectional view of a major part
of an ink container according to a further embodiment
of the present invention.

25 Figure 15 is a sectional view of a major part
of an ink container according to an embodiment of the

present invention, wherein (a) is a sectional view,



portion, fornmed between the partition wall and a bottom surface of the

. container, for fluid comuni cati on between the first and second
chanbers; 25 wherein the air vent portion conprises an inside openi ng
whi ch opens to an inside of the ink container, an out si de openi ng
whi ch opens to anbience, a fluid -13- -7-
comuni cation path for fluid conmunication between the I nsi de openi ng
and the outside opening, and a cover for constituting the fluid
conmmuni cation path, wherein t he outsi de openi ng takes, when the

container is (b) is a top plan view, and (c) is a back side view.

Figure 16 is a sectional viéw of a major part
of an ink container according to a further embodiment
of the present invention.

5 Figure 17, (a), (b)), (c) are illustrations of
manufacturing method of the ink container, and (d) and
(e) show the air vent poriion.

Figure 18 is a perspective view of an ink jet
apparafus to which the ink container is mounted.

10 Figure 19, (aj is a top plan view of an ink
cartridge in a package, (b) is a sectional view taken
along a line X-X line of (a), (c) is a sectional view
taken along a line Y-Y line of (a).

Figure 20, (a) - (d) show process steps of

15 welding a seal member to an ink.supply port and an air
vent of a manin body.

Figure 21, (a) - (c¢) are illustrations of the
unsealing prbcess for the ink cartridge of the present
invention.

20
DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to the accompanying drawings, the
embodiments of the present invention will be
described.

25 (Embodiment 1)

Figure 2 is a sectional view of an ink

container 1 according to an embodiment of the present



5 nmounted to the apparatus, a position |ower than that of the inside
openi ng. It is preferable that the air vent portion is
di sposed on a side of the container which has the ink suppl y openi ng.
10 It is preferable that the inside opening of the air vent
portion is disposed on a side of the —~14c0ntainer different froma side
having the ink supply - openi ng, the outside opening is disposed on a
si de of the container different froma side having the ink 15 supply
opening and different froma side having the i nsi de openi ng.
I't is preferabheehbdbnt heaouhslidlg apednsgidfuting tie ik ocewtajposti-on
t akes, when the container is nounted to the apparatus, a position
| ower than thntis2§ubstant£a1l?caéctangaaarp@Hﬁaﬁidkﬂpiﬂ&dtric connecti on
configuration, and is provided with, at a side, an ink
supply port 5 to which an ink'Supply tube of an
5 unshown recording head is inserted. The side provided
with the ink supply-pbrt 5 is further provided with an
air vent 6 for communication between the ambience and
“the inside of the ink container 1.
The inside of the casing 2 of the ink
10 container 1 is divided by a partition 2a into two
parts, and an one of spaces 3 communicating with the
ink supply port 5 contains an ink absorbing material 7
(ink absorbing material chamber), and the other space
4 contains the ink (ink chamber). Between the bottom
15 surface 8 and the partition 2a, a small gap is
provided, through which the ink is supplied from the
ink chamber 4 side to the ink absorbing material
chamber 3 side. With the ink being supplied out, the
negative pressure of the ink chamber 4 side increases.
20 Upon a predetermined pressure reached, the air
introduced through the gap cancels the increase of the
negative pressure of the ink chamber 4, and the ink
flows from the ink absorbing material chamber 3 into
the ink chamber 4. This is repeated, and the ink is
25 consumed from the ink container.

As shown in Figure 2, the air vent 6 path or

line provided in the casing 2, comprises an inside



wi th the recordi ng head. It is preferable that the outside
openi ng of

preferable that the fluid comunication
whi ch gradual |y
out si de openi ng. .
suitably applicable

spaces

10

15

20

25

- the air vent portion opens downwardly.

-15- The present invention is

opening end 6a opening in the inside having the ink
supply port 5, an outside opening end 6b opening the
outside theieof, a fluid communication path 6c
connecting these obening ends, and a cover covering a
part of the fluid communication path 6c to provide a
passage.

The ink container 1 of this embodiment; is
mounted to a device with its bottom surface at the
bottom, as shown in Figure 2.

By the cover 64, the air vent 6 line of this
embodiment is such that the outside opening end 6b is
disposed at a lower position than the inside opening

end 6a. With this structure, the introduction of the

foreign matter or paper dust to the inside opening end

6a through the fluid communication path 6c from the
outside opening end 6b of tﬁe air vent 6, is
effectively prevented. As shbwn in Figure 2, the
outside opening end 6b has a downwardly inclined
surface to that stagnation of the foreign matter or

paper dust is prevented.

Figure 3 shows the ink container 1 mounted on

a recording head 11. As shown in Figure 3, the

outside opening end 6b of the air vent .6 is positioned

so that it is covered by a surface faced to a part of
elements of the recording head 11, and therefore, the
part of the elements of the recording head 11

functions to cover the outside opening end 6b of the

It

25 path has a cross-sectional
i ncreases toward the outside opening adjacent to the

to an ink container which is divided into two

S
ar ea



whi ch comuni cate through a conmuni cating opening, and one of which is
provided with the ink supply opening 5 and contains a ink absorption
menber . It is preferable that the air vent path has a

regi on where the flow path resi stance changes. It is
preferable that the outside opening is _jg_provided by a recess extending
in awdth direction of 10 the ink contalner and the portionis in fluid
comuni cation with the recess. It is preferable that the
out si de openi ng takes a position above a bottom surface of the ink

container. 13ir vent 6. | ITHérd¥He) abhe éMpériRgrEfi €har vstdedran .
I nk accommobdati ng portion for accommodating ink, which isin fluid

connunlcat|onpupéridusﬁrﬁreﬂfnrﬁhém)prevemaé&rlaé ecmpanadaﬁuﬁg mhetlon
t hrough a conmuni cati on

conventional structure.

(Embodiment 2)

5 . Figure 4 shows an ink container 1 of another
embodiment of the present invention. In this example,
the inside opening end 6a .of the air vent 6 is
.positioned in a part of of the top side of the ink
container 1, and a plu;ality pf.ribS'Zr are provided

10 around the inside opening end 6a.

On the other hand, the outside opening end 6b
opens at a side c which is opposed to the side having
the ink supply port 5 of the ink container, wherein
the inside opening end 6a and the outside opening end

15 6b are in fluid communication with each other through
the fluid communication path 6c provided at the upper
side.

By the provision of the outside opening end
6b of the air vent in a side -opposite from the

20 connecting portion relative to the recording head,
floating matter such as the paper dust or énother dust
do not easily go around. Right above the outside
opening end 6b of the air vent 6, there is provided a
grip or knob portion 2b for-facilitating the mounting

25 and demounting relative to the carriage, so that the
grip portion 2b functions as a visor to prevent the

dust or the like from coming from the top. Since the



port. 20 Wth such structures, the paper dust or foreign

matter are not easily introduced through the air vent, so that the
clogging of the air vent is easily prevented. Accordi ng
to a further aspect of the present 25 invention, there is provided a
manuf act uri ng met-hod for an ink contahpner nountable to an ink jet
apparatus, conprising the steps of: providing a main

-9- body of an ink container having an ink supply port and

fluid communication path 6c¢ is longer than in the
previous example, the evaporation is effectively
_pfevented.
As shown in Figure 5, the outside opening 6b
5 may be provided away from a ink cartridge contact
surface of the carriage 25 on which the ink cartridge
is mounted, more particularly, it may be provided
above the bottom surface of the ink cartridge. In
this case, the air vent path is disposed in a side,

10 using a space of the grip portion provided behind the
ink cartridge (at an opposite side from the ink supply
port in Figure 2). By this, the length of the air
vent path is assured, while effectively using the
space occupied by the ink cartridge in the ink jet

15 recording apparatus. Since the-grip portion 2b is not
positioned directly at the outside, the operator is
prevénted from plugging the air vent by his finger,
thus improving the operativity.

(Embodiment 3)

20 With the structure of Embodiment 2, the
outside opening end 6b of the air vent 6 is provided
right below the grip portion 2b of the ink container,
and therefore, there is a liability that the finger
contacts the air vent during the exchanging operation

25 of the ink container 1. In this case, the air
existing in the space of the air vent 6 is likely to

be warmed by the finger with the result of increase of



an air vent, wherein the air vent has an inside openi ng whi ch opens to
an inside of the ink container, a groove, functioning as an outside
opening, extended 5 fromthe inside opening, and a wall provided except
for a region functioning as the outside opening around t he groove;
providing a seal nenber for sealing the_.ig- ink supply port and the air
vent; positioning the seal menber corresponding to the ink supply port
and air 10 vent of the nmain body; collapsing the wall through the
seal nenber by wel ding horn; thus providing a cover by - the wall above
t he groove tother prestutied of thecdmk@bcmrhimgatdtdmiaX | chamerm3ini-cati on
bet ween t he I nsi de openi ng and sai d outside opening and 15
si mul t aneous| pft theelinkt contednereiiber Themedthe ink leakage maycording to
a further aspect of the present i nvention, there.is provided a sealing
met hod for anoccur through the ink supply port. In view of this,
the fluid communication path 6c méy be further
5 extended (the diameter of the extended fluid
communication path 6c is the same), as shown in Figure -
6 to dispose the outside open end 6b in the bottom
surface D of the ink container.
In this case, the bottom surface D is
10 disposed so as to face the carriage when the ink
container 1 is mounted to the device. Therefore, the
outside opening end 6b of the air vent 6 is open,
facing to the carriage. Thus, the going-around of the
paper dust can be properly prevented, and since the
15 opening end 6b faced downward, the dust or the like
does not enter so that the plugging of the air vent
with the paper dust or dust can be avoided.
(Embodiment 4)
Figure 7 shows an ambience communication
20 structure of the ink cartridge according to Embodiment
4.
Here, Figure 7, (a) is a sectional view of
the ink cartridge, and Figure 7, (b) is a section
taken along a line A-A in Figure 7, (a). Figure 7,
25 (c) is a partially enlarged view as seen from the top

of Figure 7, {(a) (arrow B direction) without a seal 7,

and Figure 7, (d) is a partially enlarged view as seen



i nk container having a front side, a rear side, a bottom si de, an
upper side and two | ateral sides, and 20 having an ink supply port for

supplying ink to a recordi ng head portion and an air vent for fluid
comuni cati on between an inside of of the ink cont ai ner and anbi ence,
conprising: nounting a seal menber oyga first one of the sides and on
a second one 25 of the sides continuous wth the first side, the seal
menber having a width |arger than a width of the first and second
sides; inwardly folding the seal nenber

-10- from the bottom (arrow C direction) in Figure 7, (a). -

In Figure 7, designated by 4 is an ink
retaining portion for retaining the ink, and 3 ié a
negative pressure generation portion for pressﬁre

5 adjustment, provided in order to prevent the ink
leakage from the recording head portion. Here, the
negative pressure is a back pressure relative to to
the ink flow supplied to the recording head, and it
keeps the pressure in Fhe recording head below the

10 ambient pressure.

In this eﬁbodiment, a porous material 7 is
provided, and the capillary force thereof when it
retains the ink is used to produce the negative
pressure. The negative pressure producing member is

.15 not limited to the porous, but ﬁay be a material
having gaps capable of producing capillary force
(fiber or the like).

The ink accommodating portion is formed by

the negative pressure generation portion 3 and the

20 above-described ink retaining portion 4. Designated
by 5 is an ink supply port for discharging the ink to
the recording head (outside) from the ink
accommodating portion.

An air yent portion for introducing the

25 atmospheric air into the ink accommodating portion
with this ink supply, comprises an inside opening 6a

communicating with the negative pressure generation



beyond the width of the first side; outwardly folding. t he seal nenber

beyond the width of the second side; nmounti ng by heat sealing the

i nwardly fol ded seal menber to a side of a packagi ng bl adder for 5
acconmodati ng the ink container. According to a further
aspect of the present invention, theje is provided a ink cartridge
.conprising: a main body for ‘containing ink and provided with an ink
supply port and an air vent; a 10 seal nenber renpovably nmounted on a
surface of the ink cartridge, the seal nenber having a first sealing
portion for selritAed he ik HuNRlY #%dniodasi S¢CHOELion, anealitBgdportion
for sealing the air vent; wherein the seal nenber has an operating

portion to reeperdngl B15emeriny tortie fGlitsba@vanpiéheeseahdmanber, the
seal nenber has a plurality of nmounted portions on
air vent path 6c establishing fluid communication
between the inside opening 6a and the outside opening.
5 6b.

The air vent path has an upper region
provided by covering the. groove 29 provided in an
upper side wall of the ink cartridge 1 with the seal
17 as a sealing wall mgmber, and a side region in a

10 side wall extending in a direction of the gravity when
the ink cartridge 1 is mounted on an ink jet recording
apparatus. Here, sealing of the above-described top
side portion is effected by providing a projectioh 16
around the groove 29 and welding the seal member onto

15 the projection.

By this, the space can be effectively used to
provide a long air vent path even in a flat small
cartridge. By this air vent portion, the ambient air
introduced into the negative pressure generation

20 portion 3, is introduced into the ink retaining
portion 4 through the ambience introduction groove 6c
in accordance with the ink consumption.

In this embodiment, there is provided a
cross—-sectional area changing portion 6g having a

25 gradually increasing cross-sectional area toward the
opening 6b over the entirety side area adjacent to the

outside opening in the air vent portion, as shown in



sides of a main body of the ink cartridge, and wherein the first

sealing portion is disposed closer to a nmount ed portion which fornms a
smaller angle relative 20 to a direction of separation than the second
seal i ng portion. Wth this nethod, a covering is

provi ded by -the wall to permt similgganeous formation of the fluid
conmmuni cati on path between the inside opening and the 25 outside wall and
the wel ding of the seal nenber. These and ot her objects,
features and advant ages of the present invention will becone nore

the lower end portion opening 6f in the side region in
Figure 7, (d) and in the upper end portion opening 6e
in the side wall shown in Figure 7, (c).
In the cross-sectional area changing portion
5 6g, a gradient qf the capillary force is provided by
the change of the cross-sectional area by forming
inclination on the wall forming the air vent path, and
therefore, the ink tends to be urged upwardly even if
the ink enters the air vent portion and reaches the
10 neighborhood of the outside opening 6b upon ambient
condition change or the like.

Therefore, by the provision of the air veﬁt
path over thé wall in the top and side region, the
length of the air vent-path can be increased while

15 using the space effectively. Additionally, the
remaining ink in air vent portion in the side region
‘where the ink easily move, is urged in a direction
opposite from the ink leaking direction, and
therefore, the ink leakage can be effectively avoided.

20 In this embodiment, a recess 31 having a
width smaller than the width of the cross-sectional
area change portion 6g (maximum widths measured in a
direction perpendicular tb the extending direction of
the air vent path), is provided adjacent the outside

25 opening 6b, along a side wall 6f the ink cartridge (in
a direction of thiékness of a flat ink cartridge). By

doing so, eve if the ink stagnates adjacent the



apparent upon a consideration of the foll ow ng description of the

preferred enbodi nents of the present invention taken in conjunction
with the acconpanyi ng drawi ngs. 5 BRI EF DESCRI PTI ON OF THE

DRAW NGS Figure 1 is sectional view of an ink cont ai ner
not using the present invention. -9 Figure 2, (a) is a sectional
view of an ink 10 container according to an enbodi nent of the present
invention, (b) is a front viewthereof, and (c) is a bottom vi ew

t her eof . Figure 3 is a sectional view of an ink

contai ner nourdatbikh P SEERikh NOtheathk d8n be distribugede overs aa
sectional view of an ink .
wide area, thus promoting evaporation of the
-stagnating ink.
(Embodiment 5)
5 Figure 8 shows an ambience communication
structure of the ink cartridge according to Embodiment
5.
Figure 8, (a) is an enlarged sectional view
of a portion having a side region of an air vent

10 - portion of the ink cartridge, and Figure 8, (b) is a
section taken along a line D-D in Figure 8, (a), and
Figure 8, (c) is a section taken along an E-E in
Figure 8, (a). In this embodiment, there is provided
a ink collection portion 35 for temporarily retaining

15 the ink having entered the air ﬁent portion due to
inside pressure change or the like. The ink
collection portion 35 is disposed adjacent the air
vent path in the ink cartridge side wall having the
air vent path in the side region.

20 Additionally, there is provided an inclined
portion 36 adjacent the upper portion opening 6e of
the air vent path in the upper side region so as to
avoid reaching of the ink having entered the upper
portion opening 6e of the air.vent path in the side

25 region.

By this, even if the ink enters the air vent

portion, it can be prevented from leaking to the



contai ner according to another embodi nent of the present invention.

Figure 5 is a sectional view of an ink contai ner according to a
further enbodi ment of the 20 present invention. Figure 6 is
a sectional view of an ink contai ner according to a further enbodi nent
of the present invention. -23- Figure 7 is a sectional view
of an ink 25 container according to a further enbodi nent of the

present invention, wherein (a) is a sectional view thereof, (b) is a

back side view thereof, and (c) and
outside, without expanding the space occupied by the

ink cartridge. Further, this prevention effect is
provided irrespective whether the ink in the container
is a replenished ink or not.

5 The inside of the air vent path 6c can be
made wet by trapping the ink in the ink collection
portion 35, so that the ink in the ink container is
effectively prevented.

(Embodiment 6)
10 Figure 9 shoﬁs an ambience communication
structure of an ink cartridge according to Embodiment
6. Figure 9, (a) is a partially enlarged sectional
view of an air vent path in a side region; Figure 9,
(b) is a partially enlarged sectional view as seen
15 from the back side (arrow F direction) in Figure 9,
(a); and Figure 9, (c) is a partially enlarged
sectional view as seen from the bottom (arrow G
direction) in Figure 9, (a).
In this embodiment, there is provided an ink
20 absorbing material 40 comprising porous material in
the recess 31 provided adjacent the outside opening
6b.
The ink absorbing material 40 -is provided at
a position facing to the end portion opening opening
25 6f of the air vent path of the side region in the
recess 31, and it has size providing a gap 41 for

ambience introduction to between the wall forming the



-12-

illustration of an ink

(d) are partial enlarged view Figure 8 is an
contai ner according to a further enbodi nent of

t he present invention, wherein (a), (b) and (c) are 5 partially

enl arged sectional views of the ink cont ai ner . Figure 9
Is a partially enlarged sectional vigxe of an ink container according
to a further enbodi nent of the present invention. 10 Fi gure
10 is an-enl arged sectional view of the maj or portion of an ink
contai ner according to an enbodi nent of the present invention.

Figure 11 is as@sdd onal view of a mgjor part of an i nk contai ner

according to an enbodi nent of the

10

15

20

25

By doing so, even if the ink reaches the
outside opening 6b, it is collected by thé ink
absorbing material 40 so that the ink leakage can be
prevented. At this time, the gap provides-a
circumventing air vent path adjacent the outside
opening 6b, and therefore, the flow of the air is
permitted, and the ink evaporation from the ink
absorbing material portion 40 can be promoted
assuredly. |
(Embodiment 7)

Figure 10 shows a top side region structﬁre
of the ambience communication structure according to
Embodiment 7.

Here, Figure 10, (a).is a partial sectional
view of the air vent portion in the top side region,
and Figure 10, (b) is a section taken along a line H-H
in Figure 10, (a).

In the above-described embodiments, the wall
constituting the upper surface of the ink cartridge is
provided with the groove 29, but in this embodiment,
the groove is not provided, and a rib (projection) 42
is provided, and is covered by a seal portion 7 so
that the top side region of the air vent path 27 is
provided.

In this case, by decreasing the height of the

air vent path, the ink droplet having entered the air



15 present
maj or part

I nventi on. Figure 12 is a sectional view of a

of an ink container according to a further enbodi nent

of the present invention. Figure 13 is a sectional view of

maj or part

of the present invention.

maj or part

20 of an ink container according to a further enbodi nent

H=gure 14 is a sectional view of
of an ink container according to a further enbodi nent

of the present invention. 25 Figure 15 is a sectional view of

nmej or part

of an ink container according to an enbodi nent of the

present i nvenveat, paltdr disn moxe ieasdlyecdonbadted evp the wall
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constituting the air vent path in the top side region,
so that the flow pafh resistance against the movement
of the ink in the top side region is increased.
{Embodiment 8)

Figure 11 shows an ink container according to
Embodiment 8, wherein the ambience communication
structure is modified from Embodiment 7.

Here, Figure 11, (a) is a partial schematic
sectional view of the air vent portion, and Figure 11,
(b) is a section view taken along a line I-I in Figure
11, (a).

In this embodiment, the flow path resistance
from the inside opening 6a to the end portion opening
6e of the air vent path in the side region is changed,
that is, the capillary force is used to collect the
ink locally introduced. In this case, the ambience
moves bétween the projections.

In Figure 11, there is provided a cross-

‘shaped projection 43 as a means for collecting the

ink. Therefore, adjacent to the projection 43, the
capillary force is produced, so that the flow path
resistance changes in the top side region.

Figure 12 shows another example, wherein .

plate-like projections 44 are provided with different

~clearances in place of the above-described cross-

shaped projection 43, thus providing paths having

a

a

a



- 13- (b) is atop plan view, and (c) is a back side view

Figure 16 is a sectional view of a major part of an ink container
according to a further enbodi nent of the present invention. 5
Figure 17, (a), (b), (c) are illustrations of manuf act uri ng nmet hod of
the ink container, and (d) and (e) spgw the air vent portion.

Figure 18 is a perspective view of an ink |et apparatus to which the
ink container is nounted. 10 Figure 19, (a) is a top plan view
of an ink cartridge in a package, (b) is a sectional view taken

along a line ¥i¥flereatofflow path) desibistdedNEd ad¢cComplishtbsEn afong a
line Y-Y |ine of (a). .
the ink collection and the ambience communication.

In Figure 12, the projections is extended to
the neighborhood of the end opening 6e in the side

5 surface portion air vent path and to the inside
opening 6a, so that the ink in the air vent portion is
easily introduced into the ink accommodating portion.

Further, Figure 13 shows a modified example
of the top side region_of the ambience communication

10 structure.

Figure 13, (a) is a partial schematic
sectional view substantially of the air vent portion,
and Figure 13, (b) is a section view taken along a |
line J-J of Figure 13, (a).

15 In this embodiment, there is provided an ink
absorbing material 45 comprising a porous material or
the like in the top side region of the air vent
portion to trap the ink, thus preventing movement of
the ink introduced to the air vent path to the outside

20 opening (unshown). Here, the ink absorbing material
is disposed with a gap from the wall forming the air
vent path in the top side region to form portions 46
and 47 having low flow path resistances for ambience
introduction. |

25 (Embodiment 9)

Figure 14 shows a modified example of the top

side region in the ambience communication structure



Figure 20, (a) - (d) show process steps of 15 welding a seal nenber to an

I nk supply port and an air vent of a manin body. Fi gure
21, (a) - (c) are illustrations of the unseal i ng process for the ink
cartridge of the present i nvention. 20 DESCRI PTI ON OF THE
PREFERRED EMBCODI MENTS Referg4ng to the acconpanyi ng draw ngs,
t he enbodi nents of the present invention wll be described. 25
(Enmbodi nent 1) Figure 2 is a sectional view of an ink

container 1 according to an enbodi nent of the present
according to Embodiment 9.

Figure 14, (a) is a partial schematic
sectional view of the air vent portion-of the top side
region, Figure 14, (5) is a schematic view of of the

5 section taken along the K-K in Figure 14, (a).

In this embodiment, the structure as an ink
trap, as ink collection portion 48 showed in
Embodiment'Z, is provided in a partition 2 for
dividing into the ink retaining portion 4 and the

10 négative pressure generation portion 3, and the ink
moving toward the outside opening side is collected as
indicated by an arrow L. By extending it into the
partition 2a, the space can be used effectively, and
therefore, the ink cartridge can be downsized while

15 the introduced ink can be maintained.

By providing the ink trap portion in the
passage of the air vent portion, the leakage of the
ink to the outside can be suppressed, and the wet
cdndition in the passage can be maintained to a

20 certain degree, and therefore, the evaporation of the
ink in the ink container can be suppressed.
(Embodiment 10)

Embodiment 10 is a combination of the above-
described embodiment or the modifications. Figure 15,

25 (a) is a schematic sectional view of the ink
cartridge, and Figure 15, (b) is a sectional view

taken along a line M-M in Figure 15, (a). Figure 15,
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substantially rectangul ar parall el opi ped
provi ded wth,

tube of an

with the ink supply port 5 is further proygded with an
communi cati on between the anbi ence and

1.

i nvention. A casing 2 constituting the ink container-

5

configuration, and is
at a side, an ink

1

unshown recording head is inserted. The side provided

The inside of the casing 2 of the ink 10 contai ner

1is

divided by a partition 2a into two parts, and an one of spaces 3
communi cat i ng (W)t lsHdws an outer sappearance thevedfii as saennkrasthei ng

mat eri al

7
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rear (arrow N direction) in Figure 15, (a).

In the structure of Figure 15, the cross-

sectional area of the air vent path in the side region

along the side wall of the ink cartridge, is increased

gradua;ly toward the outside opening 6b, and tﬁere is
provided a recess 31.

The air vent path of the top side region is
provided with an ink collection portion 48 and
projection 49 to change the flow path resistance of
the portion extending from the inside opening 6a to
the side region air vent path 6c to collect the ink

and assure the ambience communication path. In this

manner, the suppression of the ipk-evaporation and the

suppression of the ink reaching to the end portion
opening, are accomplished.

Further, by using the structure in the top
side region, even if the ink reaches the end portion
opening 6e, thé amount thereof is so small that the
ink leakaée can be assuredly prevented by the cross-
sectional area change portion 6g.

(Embodiment 11)

The structure of Embodiment 11 is, as shown
in Figure 16, such that the structure of the air vent
6 of Embodiment 1 is used in the lateral side of the
ink container. In this embodiment, the structure of

the opening end 6a at the inside has a rib 2r in the

i's

supply port 5 to which an ink supply

air vent 6 for
the inside of the ink container



(i nk absorbing material chanber), and the other space 4 contains the
I nk (ink chanber).

small gap is

p

Bet ween the bottom 15 surface 8 and the partition 2a, a
rovi ded, through which the ink is supplied fromthe

i nk chanber 4 side to the ink absorbing materi al chanber 3 side. Wth
t he i nk being supplied out, the neg@d-ve pressure of the ink chanber 4
side increases. 20
i ntroduced t hrough the gap cancels the increase of the - negative
pressure of the ink chanber 4, and the ink flows fromthe ink
absor bi ng nmat énkaklbsoabiag Baterial chambexn e dhdniihe sStopeture ?Epeated

and the. ink is

in F|gure 2,
conprises an
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Upon a predeterm ned pressure reached, the air

25 consuned fromthe i nk contai ner. shown

the gpeniag emdyen isr not limiged, e ithis i nali“FmelEa‘E‘T‘iﬁg 2,

i nsi de

be directly opened to the inside, as in Embodiment 1.

When the air vent 6 is provided in the side surface of

the ink container, the air vent 6 is positioned

between the adjacent ink containers when it is mounted

on an

ink jet apparatus, . thus preventing the entrance

of the foreign matter such as.

Here, the description will be made as to

manufacturing method of the ink container,

particularly the portion of the air vent, showed in

Figure 2.

l, as

The air vent portion 6 of the ink container

shown in Figure 17, (d4), has the groove 6c along

the outer wall of the ink container and the air vent

path formation wall 6d except for the portion of the

outside opening 6b around the groove.

It is possible to deform the air vent path

formation wall 6d by welding alone, but in this

embodiment, the sealing 102 of the outside opening 6b

of the air vent portion 6 is simultaneously executed.

As shown in Figure 17, (a), a seal member 102 is

interposed between a welding horn 100 and an air vent

path formation wall 6d provided around the groove of

the ink container. Figure 17, (d) shows a section

- taken

along a line A-A in Figure 17, (d4)). As shown

in Figure 17, (b), by the heat of the welding horn



openi ng end 6a opening in the inside having the ink supply port 5, an

out si de openi ng end 6b opening the outside thereof, a fluid

comuni cation path 6¢ connecting these opening ends, and a cover
covering a 5 part of. the fluid comunication path 6c to provide a

passage. The ink container_glgof this enbodinent; is

nounted to a deV|ce wth its bottomsurface at the botton1 as- shown in.
Figure 2. 10 By the cover 6d, the air vent 6 line of this

enbodi nent is such that the outside opening end 6b is
100, the air vent path formation wall 64 collapses

inwardly to provide a wall above the groove 6c¢. The
seal member 102 can seal the outside opening 6b of the
air vent portion simultaneously by the heat of the

5 welding horn 100.

At this time, the air vent 6 and the ink
supply port 5 exist on the same side of the ink-
container, and therefore, the welding of the seal
member 102 can be accomplished simultaneously. As

10 shown-in Figure 17, (c), the usable sfate is provided
by peeling the seal member 102 off in the order of
ambience opening 6 to the ink supply port 5. (Figure
17, (c) is a section taken along a line B-B of Figure -
17, (e)).

15 Figure 17, (e) shows the air vent 6 from
which the seal member has been removed.

The ink container 1 having the structure
described in the foregoing, is mounted on the
recording device 21 as shown in Figure 18.

20 The recording device 21 showed in Figure 18
is.provided with a main assembly 22 of the device and
a cover 23 covering the it. The main assembly is
provided with an operating portion 24 having operation
buttons and indication lamps,-and a carriage 25 for

25 carrying the ink container 1 and recording head 11
(four recording heads are constituted into a cartridge

111 structure for effecting color recording in this



di sposed at a | ower position than the inside opening - end 6a. Wth this

structure, the introduction of the foreign matter or paper dust to the
i nside opening end 15 6a through the fluid conmunication path 6¢c fromthe
out si de opening end 6b of the air vent 6, is effectively prevented. As
shown in Figure 2, the out si de openigg-end 6b has a downwardly

I ncl i ned surface to that stagnation of the foreign matter or 20 paper
dust is prevent ed. Figure 3 shows the ink container 1 nounted
on a recording head 11. As shown in Figure 3, the out si de openi ng’

end 6b of the spgametiis b, i hPosatriags 25 besngt seanntingld yc oweadbd eby a
surface faced to a part of 25 elenents of the recording head 11, and
therefore, then a recotdiigtiegibdenend snoh-récordingdregilonad 11
functions to cover the outside opening end 6b of the
In this device, the ink droplet ejected
through the recording head 11 is directed downward,
5 that is, in the direction of the gravity. The
| droplets are deposited on the recording paper faced to
the carriage and scanned by the carriage to form the
image or letter.
The recording paper is supplied at the rear
10 surface of the main assembly 22, and is transported to
the from side. The position of the carriage shown in
Figure 6 is the home position, where the recording
head cartridge 111 is exchanged, or the ink container
1 is exchanged. A the position corresponding the home
15 position, there is provided a cép for covering the
ejection side surface of the recording head 11, and it
caps the ejection outlets during non-recording period.
The cap is connected with refreshing means for
maintaining and recovering the ejection state of the
20 recording head 11, and the refreshing operation
operations are effected at predetermined timing to
maintain the quality of the recording.
When the recording is effected, the recording
head cartridge 111 and ink container 1 are carried on
25 the carriage, and the cover 23 is closed. Theréfore,

the scanning region by the carriage is substantially

closed, and therefore, the paper dust produced from



-16- air vent 6. Therefore, the entering of the dust or paper
dust are further prevented, as conpared with the conventi onal '
structure. (Enbodi nent 2) 5 Figure.4 shows an ink container
1 of anot her enbodi ment of the present invention. In this exanple,
the inside opening end 6a of the air vent,§_is positioned in a part of
of the top side of the ink container I, and a plurality of ribs 2r are

provi ded 10 around the inside opening end 6a.

10
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the carriage floats in the closed space.

However, in the ink container of the present
invention, the paper dust does not easily.enter the
outside opening end of the air vent. Since the
outside opening end is disposed below the inside
opening end, the paper dust or the dust do not easily
enter the inside of the fluid communication path
connecting the inside opening end and the outside
opening end. This is further promoted by inclining
the outside opening end downwardly.

As described in the foregoing, the air vent
pa:ticulaily the outside opening end is disposed at a
position where the paper dust does not easily enter,
so that the opening is protected from being clogged by
paper dust or dust.

By the positioning wherein the outside
opening end is disposed below the inside opening end,
or by the outside opening end is inclined downwardly,
and therefore, the paper dust and the dust do not
easily enter the fluid communication path connecting
the inside opening end and the outside opening end.
By the provision of the ink trap portion, the leakage
of the ink to the outside can be suppressed, and the
trapped ink is effective to wet the air wvent path to
prevent the evaporation of the inside ink.

The description will be made as to the

packaging type of the ink cartridge described above.



On the other hand, the outside opening end 6b opens at a side c which

I s opposed to the side having the ink supply port 5 of the ink
cont ai ner, wherein t he inside opening end 6a and the outside opening
end 15 6b are in fluid comunication with each other through t he
fluid conmuni cati-on path 6c provided at &Bs-upper si de.
By the provision of the outside opening end 6b of the air vent in a
side opposite fromthe 20 connecting portion relative to the recording
head, floating matter such as the paper dust or another dust do
not easily go around. Frigmrebdde (&P batai tep planpgdemn@fcd®d d®kof - the
air vent 6, there is provided a grip or knob portion 2b for
facilitating tGRCEBILAGS Nt QSPQﬁ'ﬂa@%nDth)i h§ Repgfitdenpd vAewcdakeRge, so
t hat the rip portion 2b functions as a visor to priyent t he

along a line X-X line of (a), (c) is a sectional view

taken along a line Y-Y line of (a).

5 In these Figures, designated by 101 is a main
assembly of the ink cartridge; 102 is an ink supply
port thereof; 103 is an air vent; 104 is a seal -member
sealing the ink supply port 102 and air vent 103; and
105 is a packaée for the entirety of the main assembly

10 101. The inside of thé main assembly 101 contains the
ink. 1In the case of this example, it comprises a
negative pressure producing member accommodating
portion for accommodating a negative pressure
producing member for absorbing and retaining the ink

15 and in fluid commuﬁication with the ink supply port
.102 and the air vent 103, and an ink accommodating
portion, for accommodating the ink, provided adjacent
the negative pressure producing member accommodating
portion.

20 Around each of fhe ink supply port 102 and
the air vent 103, a cylindrical collar rib 102A and a
rectangular collar rib 108A are formed. The ink
supply port 102 has substantially the same diameter as
the inside peripheral surface of the collar rib 10247,

25 which is larger than the diameter of the air vent 108.
The thickness of the collar rib 102A is larger than

the thickness of the collar rib 103A, and to the end
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I ke fromcomng fromthe top. Since the

| uid communi cation path 6¢ is Ionger'thah in the previ ous

evaporation is effectively prevent ed.

As

re 5 the outside opening 6b 5 may be provided away from a

cont act surface of theggarriage 25 on which the ink

I's nounted, nore particularly, it may be provided

above

rface of the ink cartridge. In this case, the air vent

sed in a side,
surface of the collar rib 102A, a seal member 4 is

separably stuck, and to the end surface of the collar
rib 1037, a seal member 4 is separably stuck. The
former end surface is wider than the latter end
surface.

On the other hand, the seal member 104 is of
a barrier material having sufficient strength against
tension or the like, and has sufficient flexibility.
It may be of single layer structure or multi-layer
structure of plastic resin material film, and
preferably exhibits good welding property relative to
the end surface of the collar rib 102A 103A. By the
seal member 104, the ink supply port 102 and air vent
108 are sealed. The portion of the seal member 101
for sealing the ink supply port 102 is called "first
sealing portion", and the portion thereof for sealing
the air vent 103 is called "second sealing portion".
The sealing portions of the seal member 104 will
suffice if it can seal the ink supply port 102 and air
vent 103 in the manner that it can withstand the
expansion of the air or ink in the main assembly 101
and that the evaporation of the ink is prevented. It
may be welded, crimped or bonded on the collar rib
102A 103A, and another method is usable. In order to
assure the high reliability, it is preferable that use
is made with a welding layer of the similar material

as the main assembly 101 since then the weldability is



10 using a space of the grip portion provided behind the ink cartridge
(at an opposite side fromthe ink supply port in Figure 2). By this,
the length of the air vent path is assured, while effectively using

t he space occupied by the ink cartridge in the ink jet 15 recording
apparatus. Since the grip portion 2b is A35- positioned directly at the
outside, the operator is prevented from plugging the air vent by his
finger, thus i nproving the operativity. (Enmbodi ment 3) 20

Wth the structure of Enbodinent 2, the out si de opening end 6b of the
air vent 6 is imREARY- Therﬁ@?ﬁrb9$ﬁh/4h@Ag@fptb©r$E§A membert 384 nk

cont ai ner, and therefore, there is a liability that the finger
contacts the %ﬁ'Wﬁ%ﬁthﬁﬁrEP?rkP%%Q%aﬁgF C%p@fa?ﬁSnPaEBaS? 2R8,i Me

nt ai ner 1. t hi.s case,
containe 11 be escrlbedaherelnafter. In the seal member

104, the hatched portion including the upper part 4A
5 in Figure 19, is called "operating portion".

The package 105 is in the form of a bag
enclosing the entirety of the main assembly 101, and
ih this example, the outer periphery is welded, by
which the bag form is constituted, and the operating

10 portion c of the seal ﬁember iO4 is welded with this
portion 106. The package 105 will suffice if it is
connectable with the operating portion c of the seal
member 104 by crimping, bonding welding or the like.
It may be of the material similar to the that of the

15 seal member 104, or it may be a material generally
used in the packaging field, such as paper. In this
example, the welding layers of the seal member 104
and the package 105 are welded by heat and are made
integral.

20 ' The description will be made as to mounting_
of the seal member 104.

Figure 20, (a) - (d) shows process step of
welding the seal member 104 to the ink .supply port 102
and the air vent 103 of the main assembly 101.

25 First, a flat seal member 104 as shown in
Figure 20, (a) is prepared. It is welded on the collér

rib 103A of the air vent 103 at the bottom portion of



existing in the space of the air vent 6 is likely to be war ned

finger wwth the result of increase of

i nk absorbing material chanber 3 of the ink container 1. Then,

| eakage may
the fluid communication path 6c may be fuglher

occur through the ink supply port. In view of this,

by the

the pressure of the

the ink

5 extended (the dianeter of

the extended fluid comuni cation path 6¢ is the sane), as shown in

Fi gure

10

15

20

25

6 to dispose the outside open end 6b in the bottom

the main assembly 101 to seal the air vent 103 (Figure
20, (b)). Then, as shown in Figure 20, (c), the seal
member 104 is bent, and is welded on the collar rib
102A of the ink supply port 102. Thereaftér, the

seal member 104 is folded along a line 104B as shown
in Figure 20, (c), and along lines 101A and 101B at
the outside of the main assembly 101 (Figure 20, (4)).
After the main assembly 101 and the seal member 104 in
this stage is packaged_in a package 105, so that the
state of Figure 19 is established.

In such an ink cartridge, the ink supply port
102 and the air vent 103 are on different sides of the
main assembly 101. Therefore, when the force is
applied in the direction arrow Fl in Figure.ZO, (d),
the second sealing portion for the air vent portion
103 is easily peeled off, bﬁt the first sealing
portion for the ink supply port 102 receives the force
in the shearing separation force and therefore is not
easily peeled off. -

The description will be made as to an
unsealing of the ink cartridge.

Figure 21, (a) - (c) are illustrations of the
unsealing process for the ink cartridge of the present
invention.

Prior to the peeling of the seal member 104,
the package 105 is broken along the chain line 105A in

the Figure 19, (a) from the cutting away portion 108



surface D of the ink container. In this case, the bottom
surface Dis 10 disposed so as to face the carriage when the ink
container 1 is nmounted to the device. Therefore, the out si de openi ng
end 6b of the air vent 6 is open, facing to the carriage. Thus, the
goi ng-around of the paper dust can bgyproperly prevented, and since
the 15 opening end 6b faced downward, the dust or the |ike does not
enter so that the plugging of the air vent wi th the paper dust or dust
can be avoi ded. (Enmbodi nent 4) Figure 7 shows an
anbi ence conmbo asmavwe the stight wisdefpabkeiomkofathei ggekageolbngnt o
Enbodi nent 4. Here, Figure 7, (a) is a sectional view of
the ink cartritdge,sarel Fguwe 19, ((B)is Bigereidh, (a) shows this
state. The left side portion of the package 105 in
Figure 21, (a) is a ink scattering prevention portion
5 for preventing the scattering of the ink, and the grip
end 109 has a stepped portion 109A and 109B by cutting
to facilitate user's handling. When the user applies
the separation force in the direction arrow F1 by the
grip portion 109B in the form of a projection to take
10 the main assembly 101 out of the package 105, the
working point of the separétion force is closer to the
air vent 108 than the ink supply port 102. Therefore,
the distance distance the working point P and the
second sealing portion b, is shorter than the distance
15 between the wording point P and the first sealing
portion a.
When the user grips the package 105 and the
main assembly 101, and applies the separation force in
the directions arrow Fl and F2, the first sealing
20 portion is not easily peeled since it is remote from
the working point P, and the separation force is in
the leftward direction in Figure 21, (a) namely in a
direction perpendicular to the peeling-direction from
the collar rib 102A (upward in Figure 21, (a)). On
25 the other hand, as to the second sealing portion b, it

is close to the working point P, and the separation

force is codirectional with the separating direction



taken along a line AA-Ain Figure 7, (a). Figure 7, 25 (c) is a partially

enl arged view as seen fromthe top of Figure 7, (a) (arrow B
direction) wthout a seal 7, and Figure 7, (d) is a partially enlarged
Vi ew as seen - -19- fromthe
bottom (arrow C direction) in Figure 7, (gg- In Figure 7
designated by 4 is an ink retaining portion for retaining the ink, and
3is a negative pressure generation portion for pressure 5

adj ustment, provided in order to prevent the ink | eakage fromthe

recordi ng headErum ttleen.cd¥lar tite 103A (leftward direction in Figure
21, (a)), and therefore, it is immediately peeled.
Therefore, the second sealing portion b is separated
earlier than the fifst sealing portion.
5 After the second sealing portion b is peeled,

the main assembly 101 is moved away form the'package
105 while rotating in the direction of arrow e about S
point in the neighborhood of the first sealing portion
a, as shown in Figure 21, (b). Thus, the main

10 assembly 101 rotates in the direction of arrow e, as
shown in Figure 21, (c) so that the separating
direction of the first sealing portions from the
collar rib 102A and the separating direction Fl1 become
the same, that is, so as to facilitate the separating

15 of the first sealing portion. With the rotation, the

‘ first sealing portion is separated.

As a result, the second sealing portion b is
separated off the collar rib 103A before the first
sealing portion is separated off the collar rib 102A.

20 Thus, the air vent 103 is unsealed prior to the
unsealing of the ink supply port 102. The relation
between the order of the unsealing and the scattering
of the ink.

When the seal member 104 is separated, the

25 main assembly 101 rotates, as shown in Figure 21
rather than linear motion, and therefore, the problem

due to the inertia force of the ink per se, that is,



negative pressure is a back pressure relative to to the ink flow

supplied to the recording head, and it - keeps the pressure in the
recordi ng head bel ow the 10 ambi ent pressure. In this

enbodi ment, a porous material 7 is provi ded, and the capillary force

t hereof when it - retains the ink is uged to produce the negative
pressure. The negative pressure producing nenber is .15 not limted to the
porous, but may be a materi al havi ng gaps capabl e of producing
capillary force (fiber or the like). The ink

acconmodat i ng flestink lsaksratdthg ink supelyegpaintyd 02r esstite geakex ati on
portion 3 and the 20 above-described ink retaining portion 4. Designated
by 5 is an i nkasupptgspbttofothdi inkabging thablek tioo follow Hde ecor di ng
head (outside) fromthe ink )
quick linear movement of the main assembly 101 of the
container, can be avoided. if this problem occurs,
5 +the users hands may be contaminated with the leaked
ink.
The description. applies to the ink container
shown in Figure 2.
While the invention has been described with
10 reference to the structures disclosed herein, it is
not confined to the details set forth and this
application is intended to cover such modifications or
changes as may come within the purposes of the

improvements or the scope of the following claims.

- 15

20

25



acconmodat i ng portion. An air vent portion for introducing

the 25 atnospheric arrinto—the-+nk accommodat i ng portion with this

i nk supply, n |n5|de openi ng 6a comuni caf i THIS WHERT HAS BEEN
negative pr ess@’,@% i Lm REPLACERO-
portion 3 int ng portiofg-an outside openi ng 6D,
opening to the outS|de anblence and an . . air vent path 6c establishing
fluid conmunication bet ween the inside opening 6a and the outside

opening 5 6b.
WHAT IS CLAIMED IS:

1. An ink container comprising:
an ink absorbing material accommodating
chamber for accommodating an ink absorbing material
5 for retaining ink to be supplied to a recording head;
an ink supply oéening connectable with said
recording head té supply. the ink to the recording head
from said accommodating chamber;
an air vent portion for fluid communication
10 Dbetween said accommodating chamber with ambience:
wherein said air vent portion has an inside
opening in fluid communication with an inside of said
accommodating chamber, an outside opening open to the
ambience, and a fluid communication path in fluid
15 communication with said inside 6pening and outside
opening;
wherein said outside opening takeé; when said
container is mounted on an apparatus with which it is
usable, a position lower than that taken by said

20 inside opening.

2. A container according to Claim 1, wherein
said air vent portion is disposed on a.side of said
container which has said ink supply opening.

25
3. A container according to Claim 1, wherein

sajid inside opening of said air vent portion is

This Sheet Has Been Rep
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The air vent path has an upper region provi ded by covering the groove _
29 provided—+ﬁ—aﬁ———_~—upper side wall of the ink cartridge 1 THis GHEES gAk BEEN

as a se menber, and a side region in a 10 side [ REPLACED
extendl ngrﬂ ﬂ H" u the gravity when the ink carttidge—t1s
nount ed o dlng appagptus. Here, sealing of the

above- descri bed top si de portion is effected by providing a projection
16 around the groove 29 and wel ding the seal nenber onto 15 the

proj ecti on. By this, the space can be effectively used to
provi de a Ion@iﬁposeﬂnoqnnrsidﬁﬁofrsandlemntanmer diffegenti dgom By this
air vent portion, the anbient air I ntroduced into the negative
pressure genersdideprhaving waid cinkg supplyitoreried. i aabddt autsihler et ai ni ng

portion 4 through the anbi ence-introduction groove_6c
opening is disposed on a side of said container

different from a side having said ink supply opening

5 and different.from a side having said inside opening.

4. A container according to Claim 1, wherein
said outside opening of said air vent portion takes,
when said container is mounted to the apparatus, a

10 position lower than that of electrical contact portion

for electric connection with said recording head.

5. A container according to Claim 1, wherein
said outside opening of said air vent portion opens

15 downwardly.

6. A container according to Claim 1, wherein
said fluid communication path has a cross-sectional
area which gradually increases toward said outside

20 opening adjacent to said outside opening.

7. A container according to Claim 1, wherein
said air vent path has a region where the flow path
resistance changes. .

25
8. A container according to Claim 1, wherein

said outside opening is provided by a recess extending '

-
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I n accordance with the ink consunption. In this enbodlnent
there is provided—a————-eross-sectional area changing port i

25 gradual oss-sectional area toward the ( y
over the e 'ﬂ Wmmm adj acent to the out si de opkr il
-21-

vent portlon as s -42- _ _
the | ower end portion opening 6f in the side region in Figure 7, (d)
and in the upper end portion opening 6e in the side wall shown in

Figure 7, (c). In the cross-sectional area changing portion

in a width direction of said ink container, and said

portion is in fluid communication with the recess.

9. A container according to Claim 1, wherein
5 said outside opening takes a position above a bottom

surface of said ink container.

10. A container according.to Claim 1, further
comprising an ink accommodating portion for
10 accommodating ink, which is in fluid communication
with said ink absorbing material accommodating portion

through a communication port.

11. A container according to Claim 1, wherein
15 said outside opening of said air vent portion, opens
at a position faced to a part of of said recording

head.

12. A container according to Claim 1, wherein
20 said outside opening of said air vent portion opens at
a position facing to a part of a carriage to which

said container is mounted.

13. A container according to Claim 1, wherein

25 said ink container is filled with ink.

14. Ah ink container for containing ink to be

——

-
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5 6g, a gradi ent—-of-t-he—eapittary—force is provided by
the cross-sectional area by formng I nclination on the

even 11 o Che HIFARIMHMRIW *" Jent "por ¥ on"ana eaches the

nei ghbor hood of tHe &ut$i d® obening 6b updB-anbi ent condi ti on change
or the I|ike. Therefore, by the provision of the air vent
path over the wall in the top and side region, the | ength of the air
vent path can be increased while 15 using the space effectively.

Addi tional |y, $weplied tenannink jek headi exchanggsbivomoumtede to @@ region

where the ink easily nove, is urged in_a direction opposite fromthe
i nk | eaki ng dl*%ﬁti%ﬁ a%ﬂﬂratus'tﬁ%mEFbFéngfhe i nk | eakage can be _
effectively avoi ded. 20 this enbodi nent, a recess 31 having a

a body for contalnlng the ink;
a partition wall for dividing an inside of
5 said ink container into first and second chambers:;
wherein said first chamber has an ink
sﬁpplying portibn and an air vent portion and contains
an ink absorbing material;
wherein said second chamber contains the ink;
10 a communicatiﬁg portion, formed between said
partition wall ana a bottom surface of said container,
for fluid communication between said first and second
chambers;
wherein said air vent portion comprises an
15 inside opening which opens to an inside of said ink
container, an outside opening which opens to ambience,
a fluid communication path for fluid communication
between said inside opening and said outside opening,
and a cover for constituting said fluid communication
20 path, wherein said outside opening takes, when said
coﬁtainer is mounted to said apparatus, a position

lower than that of said inside opening.

15. A container according to Claim 14, wherein
25 said air vent portion is disposed on a side of said

container which has said ink supply opening.

This Sheet Has Been Replaced
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width smaller than the width of the cross-sectional . area c

porti er—6g (raxi-mum w-dt-hs nmeasured in a direction perpendi cula

t he extending direction of the air vent path), is provide -

t he oulﬂ [ﬁ 6b, along a side wall of the ink cartridge (in
adre *ll "“Emuﬂﬂtuﬂ s of a flat ink cag4+idge). By doing so, eve if
the ink*st gnates d&dj dcent the -22-
external opening, the ink can be distributed over a wi de area, thus
pronoti ng evaporation of the stagnating ink

16. A container according to Claim 14, wherein
said inside opening of said air vent portion is
disposed on a side of said container different from a
side having said ink supply opening, said outside

5 opening is disposed ocn a side of said container
different from a side having said ink supply opening

and different from a side héving said inside opening.

17. A container according to Claim 14, wherein
10 sald outside opening of said air vent portion takes,
when said container is mounted to the apparatus, a
position lower than that of electrical contact portion

for electric connection with said recording head.

15 18. A container according to Claim 14, wherein
said outside opening of said air vent portion opens

downwardly.

19. A container according to Claim 14, wherein
20 said fluid communication path has a cross-sectional
area which gradually increases toward said outside

opening adjacent to said outside opening.

20. A container according to Claim 14, wherein
25 said air vent path has a region where the flow path
resistance changes. I

This Sheet Hag Bee Rep.
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(Enbodi mrent 5) 5 Fi gure 8 shows an anbi ence co Lcation

struct ur e of thenk-—cartridge accordi ng to Enbodi nent BHIS SHEET HAS BE N

Figure 8, ed sectional view of a portifon haREngmmgﬂ(F

reg| on of mﬂw” iﬂﬂm ﬂi ortion of the ink cartridge, and Frgure 8—th)—
sec ng a line D D-gp-Figure 8, (a), and Fi gure

8, (c) Is a section taken along an E-E in. Figure 8, (a). In this

enbodi ment, there is provided - a ink collection portion 35 for

tenporarily retaining 15 the ink having entered the air vent portion due

to i nsi de pr e3bur A ctamainertaecordingThe Cihkim 14,cedbegetinon portion

35 i s disposed adjacent the air vent path in the ink cartridge side

wal | having tRaid outgidecopeping ip previded bygromecess extending

in a width direction of said ink container, and said

portion is in fluid communication with the recess.

22. A container according to Claim 14, wherein
said outside opening takes a position above a bottom

surface of said ink container.

10 ~ 23. A containér aécording to Claim 14, further
comprising an ink accommodating portion for
accommodating ink, which is in fluid communication
with said ink absbrbing material accommodating portion
through a communication port.

15

24. A container according to Claim 14, wherein
said outside opening of said air vent portion, opens
at a position faced to a part of of said recording
head.

20

25. A container according to Claim 14, wherein
said outside opening of said air vent portion opens at
a position facing to a part of a carriage to which
said container is mounted. |

25

26. A container according to Claim 14, wherein

said ink container is filled with ink.

This Sheet Has Been Rep
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20 Additionally, there is provided an inclined portlon 36

adj acent the upper portion opening 6e of the air vent p -t ASBEEN
upper side region so as to——— avoid reaching of the ink hairﬂﬁs ESEFH

t he upper ”"’"mm ng 6e of the air vent path in thq _side
regi on. 'mnmnﬂ" even if thgd nk enters the air vent
portion, it tarf be pmevented fron1|eak|ng to the
-23- out si de, w thout expanding the space occupied by the
cartridge. Further, this prevention effect is
27. A manufacturing method for an ink container
mountable to an ink jet apparatus, comprising the
steps of:
providing a main body of an ink container
5 having an ink supply port and an air vent, wherein
said air vent has an inside opening which opens to an
inside of said ink container, a groove, functioning as
an outside opening, extended from said inside openiﬁg,
and a wall provided except for a region functioning as
10 said outside opening aroﬁnd said groove;
proViding & seal member for sealing said ink
supply port and said air vent:;
positioning said seal member corresponding to
said ink supply port and air vent of said main body;
15 collapsing the wall through said seal member
by welding horn;
thus providing a cover by the wall above the
groove to form a fluid communication path for fluid
communication between said inside opening and said

20 outside opening and simultaneously to weld the seal

member by heat.

28. A container according to Claim 27, wherein
said collapsing step is carried out simultaneously
25 with the step of welding said seal member on the ink

supply port.

This Sheet Has Been Replaced
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provi ded irrespective mheth er thT Ink in the container s a

repl eni shed ink or not. the air vej

beIo made wet by trappl ng the "mlmﬂ“mm’lﬂ’n[ﬂ | ection iiig’l??‘ﬁ'?@nlies BEEN
so that the ink in the ink container is" ef f'ectively prev nted REPLACE
(Enmbodi nent 6) 10 Figure 9 showg_an anbi ence conmuni cation
structure of an ink cartridge according to Enbodi nent 6. Figure 9, (a)

is a partially enlarged sectional view of an air vent path in a side
region; Figure 9, (b) is a partially enlarged sectional view as seen

15 fromthe back 39de X assé@ifg GhéEBbA0Pdri AnFifgUr eocfltainer hajingnd -

Figure 9, (c) is a partially enlarged sectional view as seen fromthe

bottom (arrowds front déidef i @anyean $ider ea%botapm side, an upper
side and two lateral sides, and having an.ink supply
port for supplying ink to a recording head portion and
5 an air vent for fluid communication between an inside
of of the ink container and ambience, comprising:
mounting a seal member on a first one of said
sides and on a second one of said sides continuous
with said first side, said seal member having a width
10 larger than a width of the first and second sides;
inwardly folding the seal member beyond the
width of the first side;
outwardly folding the seal member beyond the
width of the second side;
15 mounting by heat sealing the inwardly folded
seal member to a side of a packaging bladder for

accommodating the ink container.

30. A container according to Claim 29, wherein
20 said first side is provided with said air vent and

said ink supply port.

31. A container according to Claim 29, wherein
said first side is provided with said air vent, and

25 said second side is provided with said ink supply

port.
This Sheet Has Been Replaced
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In this enbodi ment, there is provided an ink 20 absorbing material 40

conpri sing porous'nateriai N the recess 31 provided adjTeenL,The

out si de op The ink absorbi ng mat elfi BIISS8EES gag BEEN
provi ded at !mLI lﬂl! Bﬂ’l facing to the end portion openi ng%
6f of the ai he side regiaggin the recess 31, an

has size providing a gap 41 for anbi ence i ntroduction to between the

wal | formng the - 24- recess.

32. An ink cartridge comprising:
a main body for containing ink and provided
with an ink supply port and an air vent;
& seal member removably mounted on a surface
5 of said ink cartridge, said seal member ha?ing a first
sealing portion for sealing said ink supply port and a
second sealing portion for sealing said air vent;
wherein said seal member has an operating
portion to receive separation force fqr removing the
10 seal member, said seal member has a plurality of
mounted portions on sides of a main body of said ink
cartridge, and wherein said first sealing portion is
disposed closer to a mounted portion which forms a
smaller angle relative to a direction of separation

15 than said second sealing portion.

: "



By doing so, even if the ink reaches the out si de opening 6b, it is

collected by the ink absorbing material 40 so that the ink | eakage can
be 5 prevented. At this tine, the gap provides a circunventing air
vent path adjacent the outside openi ng 6b, and therefore, the flow of
the air is permtted, and the ink evgporation fromthe_] CEN
absorbing material portion 40 can be pronmoted 10 assured y}HSSHEErHASB‘
(Enbodi nent 7) Figure 10 shows a top side region RERLACEP o

of the anbi ence communi cation structure according to Enmbodi ment 7. 15
Here, Figure 1ABSTRACT SOR THE!DBSCE@SURENAI - view of the air vent
portion in the top side region, and Figure 10, (b) is a section taken
along a line HH An ink container includes an ink absorbing

material accommodating chamber for accommodating an
ink absorbing material for retaining ink to be

5 supplied to a recording head; an ink supply opening
connectable with said recording head to supply the ink
to the recording head from said accommodating chamber;
an air vent portion for fluid communication between
said accommodating chamber with ambience; wherein said

10 air vent portion has an inside opening in fluid
communication with an inside of said accommodating
chamber, an outside opening open to the ambience, and
a fluid communication path in fluid communication with
said inside opening and outside opening; wherein said

15 outside opening takes, when said container is mounted
on an apparatus with which it is usable, a position

lower than that taken by said inside opening.

) NI
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I n Figure 10,

(a).

In tthe above-descri bed enbodi nents, the

wall 20 constituting the upper surface of the ink cartridge is
provided with the groove 29, but

- 25-

that the top side region of the air vent
this case, by decreasing the hei

the ink droplgbwgaving entered the air

in this enbodi nent,
provided, and a rib (projection) 42
seal portion 7 so
25 provi ded.

air vent path,

t he groove is not
IS prOV|ded and is covered by a..
ETiS BEE!
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vent path is nore easily contacted to the wall

vent path in the top side
agai nst the novenent
5 (Enbodi nent 8)

constituting the air
regi on, so that the flow path resistance
of the ink in the top side region is increased.

Figure 11 shows an ink contai BEEN
to Enbodi ment 8, wherein the anbi ence comuni cation THE LEEH S l
nodi fi ed from Enbodi nent 7. Here, Figure 11, ( i
schematic 10 secti onal viem/ofjthe air vent portion, and Figure 11,
(b) is a section view taken al ong line I-1 in §igure 11, (a).
In this enbodinent, the flow path resistance fromthe inside opening

6a to the end p

paoh in the side
region i s chang IS, f:qapl i 'S Efed to collect the
A St _
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ink locally introduced. In this case, the anbience noves between the

proj ecti ons. In Figure 11, there is provided a cross- 20
shaped projection 43 as a neans for collecting the i nk. Therefore,
adj acent to the projection 43, the capillary force is ogeed,
that the flow path resi stance changes in the top sid re%ﬁ%ﬁBTHASBEHV
Figure 12 shows another exanple, wherein 25 plate-Ilike prwes GHACED ar e
provided with different cl earances in place of the above-descri bed
Cross- shaped projection 43, thus providing paths having
-26-
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different flow path resistances to acconplish both of
coll ection and the anbi ence conmuni cati on.

projections is extended to t he nei ghbor hood of the end opening 6e in

the ink
In Figure 12, the

the side 5 surface portion air vent path and to the insi e sHERRUASIBEEN
6a, so that the ink in the air vent portion is

easilyl intr@ Hgmkunto
the i nk accommodating portion. Furt her, Flgure 13 -shows—a
nodi fi ed exanpl e of the top si de region of the ambi ence communi cati on
10 structure.

Figure 13, (a) is a partial schematic
sectional view substantially of the air vent portion, and Figure 13,

(b) is a section view taken along a line J-J of Flgure 13, (a)y. 15
In this enbodi ment, there is provided an ink
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absorbing material 45 conprising a porous material or

top side region of the air vent
preventing novenent of
out side 20 opening (unshown).

di sposed with a gap fromthe wall formng the air
side region to formportions 46

resi stances for anblence
Figure 14 shows a nngh gf
anbi ence conmunPgnat i uc

the like in the
portion to trap the ink, _thus R%FN

the ink introduced to the air dgﬁﬁmdﬁﬂﬁﬂl

Here, the ink absorbing nmateyial
vent path in the top

and,47 having | ow fl ow path
ntroduct|$ 25 ( Enbodi nent 9)

anple of6¢€he top 17 si @aregi6bn ;;ﬁlhe
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-27- according to Enbodi nent 9. Figure 14, (a) is a

partial schematic sectional view of the air vent portion of the top

si de region, Figure 14, (b) is a schematic view of of the 5 section
taken along the K-K in Figure 14, (a). In this enbodi nent,
the structure as an ink trap, as ink collection portigpn 48 showed in
Enbodi ment 2, is provided in a partition 2 for di vi di NgHINSERTNEBAS BEEN
retaining portion 4 and the 10 negative pressure generat] on pP®EPL.AOES,
and the ink novi ng toward the outside opening side is colTected as

i ndi cated by an arrow L. Bm )ending it into the Pq5§ition 2a, the
space can be used effective sr and
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t her ef or e,
can be mai nt ai ned.

passage of the air vent portion,

can be suppressed, and the wet
mai ntained to a 20

I nk cartridge,
aline MMin Iéigure 1517(a).

V~

certain degree,
ink in the ink container can be suppressed.
Enmbodi nent 10 is a conbination of the above-
t he nodifications. Figure( ) 25 (a) is a schematic
and Fi'glr'e 15,

the ink cartridge can be downsi zed while

15 t he introduped i nk

By providing the ink trap porti

t he | eakage of the

! EEN
El
i nk{tens B8 %TA%\% &s

condition in the passage!can bREPL

: (b)
Fbﬁyre 15,
]

is a sectional

and therefore, ‘the evapordation of the

( Enbodi nent 10)
descri bed enbodi nent or
qsptional vi ew of the

w t aken al ong
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- 28- (c) shows an outer appearance thereof as seen fromthe

rear (arrow N direction) in Figure 15, (a). In the structure
of Figure 15, the cross- sectional area of the air vent} -pagsHERT tHAS BEEN
side region 5 along the side wall of the ink cartridge, i9g incrRENaMED
gradual ly toward the outside opening 6b, and there is provi-ded—a
recess 31. The air vent path of the top side region is
provided with an ink collection portion 48 and 10 projection 49 to change
the fl ow path resistance of the portion extending fromthe inside
opening 6a to the side region air vent path 6¢ to collect the ink

(a)
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and assure the anmbi ence comuni cati on pat h.
suppression of the ink evaporation and the

In this
15

manner ,
suppression of the ink

t he

reaching to the end portion openi ng, are acconpli shed. -
Further, by using the structure in the top side region, ev HHFtS Ig;HAgBEEP
I nk reaches the end portion openi ng 6e, the anount thereof -5~59—5ﬁﬁ$$——*-
that the 20 ink | eakage can be assuredly prevented by the cross-
sectional area change portion 6g. (tn@dd|nent 11)- The
structure of Enbodinment 11 is, as shown |q Flgure 16, such that the
structure of the.,air vent @a E% odi nment ed in si de
of the |nkiéonta|ner th|s odi nent e structur the
opening end 6 R R R e T e
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-20-
opening end 6a is not
to the inside, as in
t he side surface of

I nk absorbing material chanber 3, but the structure of

limted to this, and it may

t he
be directly opened

Enbodi nment 1. _ When the air vent 6 i s provided
5 the ink container, the air vent 6 ianﬂsmﬂﬁﬁh%HSBE
i nk containers when it is nounted 1 on REPLAKER e

bet ween the adj acent

appar at us,

t hus preventing the entrance

-of the foreig

eér such as.

Her e,

the description wll

be nade as to 10 nmanu

facturing nethod of the

i nk cont ai ner, particularly the portion of the air vent, showed in

(a)
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Fi gure 2.

The air vent portion 6 of the ink cont ai ner 1,

as shown in Figure 17, (d), has the groove 6¢ along 15 the outer wall of

the ink container and the air vent path formation wall &d_except for

the portion of the

It is possible to deformthe air vent path - formation wall GdeyACED

wel di ng al one, but i

out si de openi ng 6b around the groovw'ﬂHSsHEErHAsBEEN

n this 20 enbodinent, the sealing 102 of the 0U

openi ng 6b of the air vent portion 6 is simultaneously executed.
As shown in Figure 17, (a), a seal nenber 102 is i nt er posed between a
wel di ng horn 100 and an air vent path formation wall 6d provided

around t he groove of

25 the ink container. Figure 17, (d) shows a section

taken along a line A-Ain Figure 17, (d)). As shown in Figure 17,

(b), by the heat of

t he wel di ng horn
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- 30-

100,
inwardly to provide a wall

can seal the outside opening 6b of the

by the heat of the
air vent 6 and the ink

container, and therefore,
acconpl i shed sinmul taneously. As

state is provided

(b)

48

6a 49

5 wel ding horn 100.

the air vent path formation wall
above the groove 6c¢.

The

6d col | apses

sea 1WB$EHEEHHBSBFEN

air -vent portionisinmul REFMASED| vy

At thi"'§¥time, the

supply port 5 exist on the sanme side of the ink
the wel di ng of the seal

menber 102 can be

10 shown in Figure 17, (c), the usable
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by peeling the seal nmenber 102 off in the order of - anbi ence opening 6
to the ink supply port 5. (Figure 17, (c) is a section taken along a
line B-B of Figure 17, (e)). 15 - Figure 17, (e) shows the

The ink container 1 having the structure described in

air yent 6 frpn1 mh!ch t he seal menber has been renoved EV? EET HAS BEEN
bEiken)

I's nounted on the recordi ng device 21 as shown in Figu
The, recordi ng device 21 showed in Figure 18 is provided mAth a main
assenbly 22 of the device and a cover 23 covering the it. The main
assenbly is provided with an operating portion 24 having operation
buttons and indication |anps, and a carriage 25 for 25 carrying the ink
container 1 and recording head 11 (four recording heads are
constituted into a cartridge:
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111 structure for effecting color recording in this
- 31- apparatus), the carriage 25 being scanningly novabl e
recordi ng regi on and non-recordi ng region. In
the ink droplet ejected t hrough the recording head 11 i

|§e§EgKACED

dowmward, 5 that is, in the direction of the gravity. The - S
are deposited on the recording paper faced to the carriage and scanned
by the carriage to formthe i mage or letter. The
recordi ng paper is suppli eci 8t) t he rear (d)
I I 6
| o /( 6a
5 1190 6d 6d
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10 surface of the main assenbly 22, and is transported to the from
side. The position of the carriage shown in Figure 6 is the hone
position, where the recording head cartridge 111 is exchanged, or the
i nk cont ai ner 1 is exchanged. A the position correspondi ng the hone
15 position, there is provided a cap for covering the ejreet-oh—side

surface of the recording head 11, and it caps the eject IS SHEEE HAS BEEN
during non-recording period. The cap is connected with tefredtPR4CED

means for mai nt ai ni ng and recovering the ejection state of the 20
recording head 11, and the refreshing operation operations are
effected at predetermined timng to mai ntain the quality of the

recor di ng. When the recording is effected, the recording

head cartridge 111 and ink container 1 are carried on 25 the carriage, and
the cover 23 is closed. Therefore, 23

Thj

Ry



the scanning region by the carriage is substantially cl osed, and
therefore, the paper dust produced from

- 32- the carriage floats in the closed space. HOWe Y-S
in the ink container of the present i nvention, the pagg %Eg? g@% RNt
easily enter the out si de opening end of the air ventl—Skn LAGED
out si de opening end is disposed bel ow the inside openi ng end, the
paper dust or the dust do not easily enter the inside of the fluid
comuni cati on path connecting the inside opening end and t he outside
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I02A 104 10}
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opening end. This is further pronoted by inclining 10 the outside opening
end downwardly. As described in the foregoing, the air vent
particularly the outside opening end is disposed at a ~pQsition where

t he paper dust does not easily enter, so that the opgdH)SHEEPL

from being clogged by 15 paper dust or dust. t_ amﬁwﬁggggggﬁﬁd
positioning wherein the outside - opening end i s disposed berowttre

i nsi de openi ng end, or by the outside opening end is inclined

downwar dl y, and therefore, the paper dust and the dust do not 20
easily enter the fluid conmuni cati on path connecting t he inside
openi ng end and the outsigglypening end. By the qg@gision of the ink
trap portion, the |eakage -of the ink 'to the outsi can be suppressed,

and the trapped 9k is ef ve to wet the ai r'ant to
B
s
I01A
I01A. 2 | .103
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103 ’flf“ joIB

102 A
N 101B

102 -

104

(c) (d)

I0IB
104

I04A

This Sheet Has Been Replace

[T



25 prevent the evaporation of the inside ink. The description

wll be nmade as to the packagi ng ,Ltype of the ink cartridge described
above. - 33- Fi gure
19, (a) is a top plan view of an ink cartridge in a pacfages
sectional view taken along a line X-X line of (a), (c) d b?%lﬁi&ﬂmbgm
Vi ew taken along a line Y-Y |line of (a). 5 | In_1 he&EPLACED
Figures, designated by 101 is a main assenbly aof the ink cartridge;
102 is an ink supply port thereof; 108 i?Zari r vent; 104 is a
seal - nenber |0O9A. —~———
109 ST 104
109A | -
F2
(a) F1 | ”:T.‘_“‘"_>
D Y [ S e
/ﬁ-;; ——————— - 103
P \\ \- _____
\\\]l\ \\ ~ ‘\ ‘\1\'0'
N \l\ \. (N \\ LN
¢ b

101
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seafing the ink supply port 102 and air vent 103; and Jiﬂ?ﬁgécgwﬁggk§H§ET

f-or the entirety of the main assenbly 10 101. The inside of the main
-assenbly 101 contains the ink. In the case of this exanple, it
conprises a _negative pressure producing nenber accommobdati ng
portion for acconmodating a negative pressure pr odyiciHig SREEP Gl s THEEN
absorbing and retaining the ink 15 and a9t uid communicati oREpatRpt he ik
supply port 102 and the air vent 103, and an ink actommoUatrTTy

portion, for e -
pressure pr odum}ém WXWFWHO%FGQ%}E’%W und
each of the |nAE§EBAE¥_QELE_EQE_§EQQ§HB_ the air vent 103, a cylindrical

collar rib 102A and a _rectangu[ar collar rib 108A are formed. The ink
supply port 102 has sub3RahRkarpptaprezradncdudest an 4ok absorbing

material accommodating chamber for accommodating an

=y

ink absorbing material for retaining ink to be

5 supplied to a recordiﬁg head; an ink supply opening
conneétable with said recording head to supply the ink
to the recording head from said accommodating chamber;
an air vent portion for fluid communication between
said accommodating chamber with ambience; wherein said

10 air vent portion has an inside opening in fluid
communication with an inside of said accommodating
chamber, an outside opening open to the ambience, and
a fluid communication path in fluid communication ﬁith
said inside opening and outside opening; wherein said

15 outside opening takes, when said container is mounted
on an apparatus with which it is usable, a position

lower than that taken by said inside opening.
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the i nsi de peri

end

collar rib 102A, a sea
surface of the coll ar

pheral surface of the collar
t-han the dianmeter of the air vent 108.
102A is larger than

menber 4 is
rib 103A, a sea

rib 102A,

surf ae

- seporably stuck. aniREBLAGEMENT SHEET|

The former end surface i, s wider than the latter end

On the other hand, the seal &enger 104 is of

menber 4 is sepa ST uck.
> SW&E%AN 1997 ‘

25 WREP ACEMENOSHEET

The thickness of the collar rib
the thickness of the collar rib
- 34-

103A, and to t he
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REPLACEMENT SHEET

a barrier material having sufficient strength agai nst t ensi on or

I-i ke, and has sufficient flexibility. It may be of single |ayer .
structure or nmulti-layer 10 structure of plastic resin material film and
preferably exhibits good wel ding property relative to t he end surface
of the collar rib 102A 103A. By the -2-seal nenber 104, tf

port 102 and air vent 108 are seal ed. The portion of tﬁ&P&AEEW@gﬁEéHEET
101 15 for sealing the ink supply port 102 is called "firgt "seal'ihg
portion", and the portion theregf for sealing the air VE”t%50§ANSBB7
call ed "second seal ing portion".— The sealin ortions }of

menber 104 will - sufflce | f |?\h@n seal the Fjk supply |port—t02-and--att.
20 vent 103 in al-wi.thstang 6 ejpansion of the
air or ink in the —oang o onar evaporation of the
ink is prevented. CLet 6b
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REPLACEMENT SHEET

nay‘be wel ded, crinped or bonded on the collar rib 102A 103A, and
another nethod is usable. In order to 25 assure the high reliability, it
is preferable that use is made with a welding layer of the simlar
mat eri al as the main assenbly 101 since then the weldability is
- 35- | nproved. The upper part 41DA of the seal nenber 104 Ls J
wel ded on the inside surface of the package 105, as wi Il bREPR '
hereinafter. In the seal nenber 104, the hatched portion {ng %@gﬂgEggeSHEE1
upper part 4A 5 in Figure 19, is called "operating portion".
15 JAN 1997
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. HEPLADEMENT shckd
The package 105 is in the formof a bag enclosing the entirety of the

mai n assenbly 101, and in this exanple, the outer periphery is wel ded,

by which the bag formis constituted, and the operating 10 portion c

of the seal nenber 104 is welded with this portion 106. The package

105 w Il suffice if it is connectaple with the operating portion c_of

t he seal menber 104 by crinping, bonding welding or the Ij J
may be of the material simlar to the that of the 15 sealrnaREPL GEMENT SHEET
e d

or.it may be a material generally - used in the packaging f uch

paper. In this exanple, the welding | ayers of the seal neph r1ﬁSJAN
and the package 105 are wel ded by heat and are made I nt eg

The description will be nade as to nounting of the seal mber 104.
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REPLACEMENT SHEET

Figure 20, (a) - (d) shows process step of wel ding the seal nenber 104

to the ink.supply port 102 and the air vent 103 of the main assenbly
101. 25 First, a flat seal nenber 104 as shown in gy =5 B0 11 - e
20, (a) is prepared. It is welded on the collar rib 103A o RIE Q@E'ﬁENT SHE
vent 103 at the bottom portion of -5-

- 36- the main assenbly 101 to seal the air vent 103 (Figyre {5 JA¥.1997
(b)). Then, as shown in Figure 20, (c), the seal : menber 10 s bent,

and is welded on the collar rib '102A of the ink supply por 02
Thereafter, the [
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REPLACEWENT SHEET

5 seal nmenber 104 is folded along a |ine 104B as shown in Figure 20,
(c), and along lines 101A and 101B at the outside of the main assenbl y
101 (Figure 20, (d)). After the main assenbly 101 and t he seal nenber
104 in this stage is packaged in a package 105, so that jhe. 10 state

of Figure 19 is established. -6- In such an ink carkRE

I nk supply port 102 and the air vent 103 are on differen REF EM -It—kg;eH—-E-ET
mai n assenbly 101. Therefore, when the force is applied jn ti‘?’n
direction arrow F1 in Figure 20, (d), 15 the second seal ing poyt jMHSQ? _
the air vent portion 103 is easily peeled off, but the fjrkt_sealing
portion for the ink supply pgrt 102 receives the force In the shearing
separation force and therefore is not easily peel ed IQ)ff 20
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(c) are

i
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MENT SHEET

unséaling of the ink cartridge. Figure 21, (a)
Il lustrations of the unseal i ng process for the ink cartridge of the
present i nvention. 25 Prior to the peeling of the sea
menber 104, t he package 105 is broken along the chain |i .y
the Figure 19, (a) fromthe cutting away- portion 108 mMENT SHEET-
-37- to renove the right side portion of the package 1p5}in t he
same Figure 19, (a). Figure 21, (a) shows this state. The|l 4fg jﬁﬂQﬁﬂ
portion of the package 105 in
a b’
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: REPLACEME
Figure 21, (a) is a ink scattering prevention portion 5 for preventihgTiﬁgEET
scattering of the ink, and the grip end 109 has a stepped portion 109A
and 109B by cutting to facilitate user's handling. Wen the user

appl i es the separation force in the direction arrow F1 b (

grip portion 109B in the formof a projgction to take 10 the RJIEAQ I SHEET
101 out of the package 105, the wor ki ng point of the sepqration forc
is closer to the air vent 108 than the ink supply port 102, 'I‘lhir.b&l«lr‘gg7
t he di stance distance the working point P and the second js¢al i ng
portion b, is shorter than the distance 15 between the wording pornt P and
the first sealing portion a. When the user |grips the —
package 105 and the mai n assenbly 101, and applies the separation

force in the directions arrow F1 an@ F2, the first sealing
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20 portion is not easily peeled since it is renpte from

point P, and the separation force is in
Figure 21, (a) nanmely in a
direction from - t he col |l ar

|—

ACE Y]

ACEMENT SHEET

he morklng

the leftward directlon I n
direction perpendicular to the peeling
rib 102A (upward in Figure 21,

a)). On 25

the other hand, as to the second sealing portion b, it I 9 J
wor ki ng point P, and the separation force is codlrectionﬂﬂgﬁggﬁgwﬁiﬂigﬂEET
separating direction - 38- .
fromthe collar rib 103A (leftward direction in Figure 21, (4} p, JANI997
therefore, it is imediately peel ed.
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Thefefore, the second sealing portion b is separated ear|f%$P%¢Q§M§NE;SHEET

first sealing portion. 5 After the second sealing portion b is
peel ed, the main assenbly 101 is noved away formthe package 105
while rotating in the direction of arrow e about S point in the

nei ghbor hood of the first sealing portijgn a, as shown in Figure 21,

(b). Thus, the main 10 assenbly 101 rotates in the dire _
as shown in Figure 21, (c) so that the separating RESLAGEMENT SHEET
=

the first sealing portions fromthe collar rib 102A

direction F1 becone the same, that is, so as to facilii gat e5t.|rl]éN 1997
separating 15 of the first sealing portion. Wth the rotatijon, ~t

first sealing portion is separated. As a regul

sealing portion b is separated off the collar rib 103A before the

first
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seafing portion is separated off the collar rib 102A. 20 Thu§3E@Hﬁ§ﬁM§NT SHEET

vent 103 is unsealed prior to the unseal ing of the ink supply port
102. The rel ation bet ween the order of the unsealing and the
scattering of the ink. When the seal nmenber 104 is

separated, the 25 main assenbly 101 regates, ~as shown in Figure 21

rather than |inear notion, and therefore, the problem gue~te—the
inertia force of the ink per se, that is, REPLACEMENT SHEET
- 39- the ink | eaks at the ink supply port 102 or thg |[TkKe
135 JAN 1997
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oot AENT SHEE!

as aresult of the ink being unable to follow the qui ck Itnear
novenment of the main assenbly 101 of the contai ner, can be avoi ded.
If this problem occurs, 5 the users hands may be cont ap-rat-ed—w-t—the
| eaked i nk. The description applies BEPILA@EMEINT SHEET
cont ai ner shown in Figure 2. -12- Wi | e F T nventTomgs
been described with 10 reference to the structures di S"| osg TD@EP% It
S not confined to the details set forth and this I nis
i ntended to cover such nodifications or changes as jml Ri-hin it he
pur poses of the | nprovenents or the scope of the fo]low ng clains. 5
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20 25 _ - 40- VWHAT IS CLAI MED | S: EP.LACE&".ENTAﬁHEET
I-nk cont ai ner conpri sing:
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an ink absorbing material accomodating chanber for accogﬁgﬁ } MSNgnSHEET
I-nk absorbing materi al 5 for retaining ink to be supplied to a recording
head; an ink supply opening connectable with said

recordlng head to supply the ink to the recording head fro

accommodat i ng chanber; anialr vent portion for flu HEPLACEMENT SHEE
comuni cation 10 betmeen sai d accommodati ng chanber w th anbi enhc

wherein said air vent portion has an inside opening in fluld

comuni cation with an inside of said accommodat i ng chanber}, an‘| gutJAiNdEW
openi ng open to the anbi ence, and a fluid comunication pdth-n_f|uid

15 conmuni cation with sai d ihsi de openi ng and out si de dperji ng;

wherei n said outside opening takes, when said cont ai ner i sTot-ed—on

an apparatus with which it isI o

//JOO
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2. A container according to Caim1, wherein

said air vent portion is

di sposed on a side of said cont ai ner which has said ink supply
opening. 25 3. A container according to Claim1, wherein
tion is

ferent froma

said inside opening of said air vent p
di sposed on a side of said container di

-41-
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si de havi ng said ink supply opening, said outside opening is di sposed

on a side of said container different froma side having said ink
supply openi ng 5 and different froma side having said inside

4. A container according to Cdaim1, wherein sai d out si

said air vent portion takes, whenjgai d contai ner i s nount THe™
apparatus, a 10 position |lower than that of electrical contac OrtﬁoﬂAN 1897
for electric connection with said recordi ng head. 5.

contai ner according to Claim1l, wherein sai d outsi de openiin
air vent portion opens 15 downwardly. 6. A containgr according
to Caim1l, wherein
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said fluid comuni cation path has a cross-sectional area which
gradual ly increases toward said outside 20 opening adjacent to said

out si de openi ng. 7. A container according to Claim1, wherein
said air vent path has a region where the flow path resi st ance changes—————
25 8. A container according tg70 aim 1, wherein s4IREPYACEMENT SHEE

opening is provided by a recess extending

15 JAN 1997

FIG. 20



in awdth direction of said ink container, and said port' ' —
tluia communi cation with the recess. 9. A containeBE QEME%H-SHEET

to aim1, wherein 5 said outside opening takes a position fbpve a bottom
surface of said ink container. 10. A contai ner accpr |ﬁg8tl€EB 1997
Caim1l, further conprising an ink accomodating portionff
acconmmodating ink, which is in fluid conmd@i—cation wth :ald |nK

absorbing material acconmodating portion - through a commukication port.
11. A contai NeINKCCONTAINER AND MANUFACFURINGSMETHOD! FOR THE SANME, Of

said air vent

recordi ng
5
L
10
15
\‘/
20
25

£5§$ﬁ88T 8PehSE DISCLOSUR%OSItlon faced to a part of of sai d.

-

An ink container includes an ink absorbing
material accommodating chamber for accommodating an
ink absorbing material for retaining ink to be
supplied to a recording head; an ink supply opening
connectable with said recording head to supply the ink
to the recofding head from said accommodating chamber;
an air vent portion for fluid coﬁmunication befween

said accommodating chamber with ambience; wherein said

air vent portion has an inside opening in fluid

communication with an inside of said accommodating
chamber, an outside opening open to the ambience, and
a fluid communication path in fluid communication with
said inside opening and oufside opening; wherein Said-

outside opening takes, when said container is mounted

on an apparatus with which it is usable, a position

lower than that taken by said inside opening.

~

FIG. 2 : N
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a

13.

f

head. 12. A container according to Claim1, wherein 20 said
ou!t)?éa opening of said air vent portion opens at a-position facing to
I

ai ner according to daim1l, wherein 25 said ink container is
il h i nk. 14. An ijnk container for containing ink to be

Ma car 'SEARCHIRBPORT SaipplicatiuntNai 9649389-3punt ed.
t

TEXT OF THE ABSTRACT

THIS SHEET HAS BEEN
REPLACED

INK CONTAINER AND MANUFACTURING METHOD FOR THE SAME

An ink container (1) includes an ink absorbing material accommodating chamber (3) for
accommodating an ink absorbing material (7) for retaining ink to be supplied to a recording
head; an ink supply opening (5) connectable with said recording head (11) to supply the ink to
the recording head from said accommodating chamber; an air vent portion (6) for fluid
communication between said accommodating chamber with ambience; wherein sdid air vent
portion (6) has an inside opening (6a) in fluid communication with an inside of said
accommodating chamber, an outside opening open (6b) to the ambience, and a fluid
communication path (6¢) in fluid communication with said inside opening and outside opening;

Q wherein said outside opening (6b) takes, when said container is mounted on an apparatus with
which it is usable, a position lower than that taken by said inside opening (6a).

Fig. 2.
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suppLied.fo an ink jet head exchangeably.nmounted to an I nk jet

appar at us, conpri sing: a body for containing the ink;
a partiti.on wall for dividing an inside of 5 said ink container into
first and second chanbers; wherein said first chanber has an
I nk supplying portion and an air vexg portion and contains an ink
absorbing materi al ; wherel n said second chanber contains the
ink; 10 a communi cating portion, formed between said
partition wall and a bottom surface of sai Tenéatg, for fluid
conmuni cati on between said flrst secon anbers;
wherein said air vent portlo S NE |dedﬂrnnng whi ch opens
to an inside of said ink : [
F2
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coﬁ}alner an outsi de opening mhich'opens t o anmbi ence, a_fluid

.c®muni cati on—path-for flui.d _comunication bet ween sai d ﬁﬂﬂ@ﬁ
and sai d outside oDenln and a cover for constituting|s REBLAHE SHEET

communi cati on n said outside opening takes,
container is numl mul’um lmpar at us, —40posi tion | owr th1a3 UBJt?ﬁﬁﬂ

* *

sai d inside openlng 15. A container according tdg aim 14,
wherein 25 said air vent portion is disposed on a S|de of gaid

contai ner which has said_ink supply opening.
WHAT IS CLAIMED IS:

1. An ink container comprising:
an ink absorbing material accommodating
chamber for accommodating an ink absorbing material
5 for retaining ink to be supplied to a recording head:;
an ink supply opening connectable with said
recording head to supply the ink to the recording head
from said accommodating chamber;
an air vent portion for fluid communication
10 between said accommodating chamber with ambience;
wherein said air vent portion has an inside
opening in fluid communication with an inside of said
accommodating chamber, an outside opening open to the
ambience, and a fluid communication path in fluid
15 communication with said inside opening and outside
opening;
wherein said outside opening takeé, when said
container is mounted on an apparatus with which it is
usable, a position lower than that taken by said

20 inside opening.

2. A container according to Claim 1, wherein
said air vent portion is disposed on a side of said
container which has said ink supply opening.

25
3. A container according to Claim 1, wherein

said inside opening of said air vent portion is

T4 e /60




16. . A cont ai ner accordlng to Caim14, wherein sai d
said air vent portion—is — di sposed on a side of said co

different fr ving said ink supply opening,
openi ng |s *ﬂ“ﬂﬂuﬂllu H |||21 of said container differ

e

havi ng and ¥ferent froma sifelhaving said
|nSIde openlng 17 A contai ner according to Calm 14, wherein
10 said outside opening of said air vent portion takes, L.when -sai-d

container is nmpunted to the ap S,.a Ition | ower than that of

el ectrical coftiRROSRA 19 P Slé) %ﬂ%&t??%tégm%%c@+ﬁﬁeﬁﬁ¥ﬁ £3P8 fecor di ng
head. 15 side 8!ia\rlngC Osnél n1enrk ascxﬁ% y éﬁ)n%' sauli1 0%518
opening is disposed on a side of said container

different from a side having said ink supply opening

5 and different from a side having said inside opening.

4, A container according to Claim 1, wherein
said outside opening of said air vent portion takes,
when said container is mounted to the apparatus, a

10 position lower than that of electrical contact portion

for electric connection with said recording head.

5. A container according to Claim 1, wherein
said outside opening of said air vent portion opens

15 downwardly.

6. A container according to Claim 1, wherein
said fluid communication path has a cross-sectional
area which gradually increases toward said outside

20 opening adjacent to said outside opening.

7. A container according to Claim 1, wherein
said air vent path has a region where the flow path
resistance changes.

25
8. A container according to Claim 1, wherein

said outside opening is provided by a recess extending '



sai d -out si de opening of said air vent portion opens dquaowar dl .y
19. A container according to Claim14, wherein 20 said flUJiRERADEMENTSHEET
d .

1.5t m

path has a cross-séctional area which gradually incred

out-si de o] | ' 0 sai d outside opening.
cont ai ner accoﬂmwm |I , wherei m4225 said air vent
region where t s =+ resistance changes.

in a width direction of said ink container, and said

portion is in fluid communication with the recess.

9. A container according to Claim 1, wherein
5 said outside opening takes a position above a bottom

surface of said ink container.

10. A container according to Claim 1, further
comprising an ink accommodating portion for
10 accommodating ink, which is in fluid communication
with said ink absorbing material accommodating portion

through a communication port.

11. A container according to Claim 1, wherein
15 said outside opening of said air vent portion, opens
at a position faced to a part of of said recording

head.

12. A container according to Claim 1, wherein
20 said outside opening of said air vent portion opens at
a position facing to a part of a carriage to which

said container is mounted.

13. A container according to Claim 1, wherein

25 said ink container is filled with ink.

14. An ink container for containing ink to be



21. A container according to Claim 14, wherein sai d outﬂE@ﬁA@EWﬁMﬂbSHEET

provi ded by a recess extending — in a wdth direction of [sare—TK

cont ai ner, aﬁﬂ”éald portion.is in fluid conmnication Wi tih LEeUQSCﬂma.
safd tSi de

gpe'nl ng takes |Mﬁmm“ﬁmmﬂf;dhggt E)(r)rfdﬁl msaff a\é\ge{)fel gal. d ilnk contaipes—

A €ord aitne® aécofding to Claim 14, further ' conpr|5|ng an

—

|nk acconnodatlng portlon for acconmodat i ng i nk, mhich s—Hr—f-+ourd
oo o gL oo e o0 Be R R B e CRa 1o o o
G aiml4, whefgyNjet apparatus, comprising:
a body for containing the ink:;
a partition wall for dividing an inside of
5 said ink container into first and second chambers:
wherein said first chamber has an ink
supplying portion and an air vent portion and contains
an ink absorbing material;
wherein said second chamber contains the ink;
10 a communicating portion, formed between said
partition wall and a bottom surface of said container,
for fluid communication befween said first and second
chambers;
wherein said air vent portion comprises an
15 inside opening which opens to an inside of said ink
container, an outside opening which opens to ambience,
a fluid communication path for fluid communication
between said inside opening and said outside opening,
and a cover for constitutihg said fluid communication
20 path, wherein said outside opening takes, when said
container is mounted to said apparatus, a position

lower than that of said inside opening.

15. A container according to Claim 14, wherein
25 said air vent portion is disposed on a side of said

container which has said ink supply opening.



sai d..out si de opening of said air vent portion

: : . , , , prue T T T
, opens at| @ - GLIEET
fraced to a part—eof of said recording head. 20 EEFEEDHWENT SHEET

cont ai ner acc ding to Caim 14, wherein sai d outsi de ope |ng of sih&b
ai rr vent port ﬂ ]"”iﬂ’”“"’ma position facing to a part o

whi ch unted. 28~ 26. A conta ner

accordi ng to Caim I4, "whkrein said ink container is filled wth Ink.

10

15

20

25

16. A container according to Claim 14, wherein
said inside opening of said air vent portion is
disposed on a side of said container different from a
side having said ink supply opening, said outside
opening is disposed on a side of said‘container
different from a side having said ink supply opening

and different from a side having said inside opening.

17. A container according to Claim 14, wherein
said outside opening of said air vent portion takes,
when said container is mounted to the apparatus, a
position lower than that of electrical contact portion

for electric connection with said recording head.

18. A container according to Claim 14, wherein
said outside opening of said air vent portion opens

downwardly.

19. A container according to Claim 14, wherein
said fluid communication path has a cross-sectional
area which gradually increases toward said outside

opening adjacent to said outside opening.

20. A container according to Claim 14, wherein
said air vent path has a region where the flow path

resistance changes.
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21. A container according to Claim 14, wherein
said outside opening is provided by a recess extending
in a width direction of said ink container, and said

portion is in fluid communication with the recess.

22. A container according to Claim 14, wherein
said outside opening takes a position above a bottom

surface of said ink container.

23. A container according to Claim 14, further
comprising an ink accommodating portion for
accommodating ink, which is in fluid communication
with said ink absorbing material accommodating portion

through a communication port.

24. A container according to Claim 14, wherein
said outside opening of said air vent portion, opens
at a position faced to a part of of said recording

head.

25. A container according to Claim 14, wherein
said outside opening of said air vent portion opens at
a position facing to a part of a carriage to which

said container is  mounted.

26. A container according to Claim 14, wherein

said ink container is filled with ink.
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INK CONTAINER AND MANUFACTURING METHOD FOR THE SAME

ABSTRACT OF THE DISCLOSURE

An ink container (1) includes an ink absorbing material accommodating chamber (3) for
accommodating an ink absorbing material (7) for retaining ink to be supplied to a recording
head; an ink supply opening (S) connectable with said recording head (11) to supply the ink to
the recording head from said accommodating chamber; an air vent portion (6) for fluid
communication between said accommodating chamber with ambience; wherein said air vent
portion (6) has an inside opening (6a) in fluid communication with an inside of said
accommodating chamber, an outside opening open (6b) to the ambience, and a fluid
communication path (6¢) in fluid communication with said inside opening and outside opening;
wherein said outside opening (6b) takes, when said container is mounted on an apparatus with
which it is usable, a position lower than that taken by said inside opening (6a).

Fig. 2.




