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5 In the field of ink jet recording, when a
plurality of recording liquids (inks) were used for
recording, various cartridge systems,.that is: the
systems, in which an ink holding portion (ink
container) for holding the recording liquids to be

10 supplied to a recording means comprising a section for
generating the energy for forming droplets of the
recording liquid was rendered removably installable in
an ink jet recording apparatus, were mainly employed.

These systems have been employed as a system

15 effective to reduce the running cost of an ink jet
recording apparatus, in particular, the running cost
of such an ink jet recording apparatus that uses a
plurality of inks in order to record in color‘or in
the like mode.

20 As for the structure of the ink container in
the form of a cartridge, there is a structure
comprising a shell, and an internal pouch for
containing the ink. Normally, this pouch is made of
drawn film of resin material, and is laminated for

25 physical strength and ink resistance. This is because
drawn resin film displays directional properties in

terms of tensile strength, that is, it tears easily



recording apparatus, in particular, the running cost of such an ink
jet recording apparatus that uses a plurality of inks in order to
record in color or in the I'i ke node. 20 As for the structure
of the ink container in t he form of cartridge, there is a structure
conprising a shell, and an internal pouclfTor contai ni ng the ink.
Normal |y, this pouch is nade of drawn filmof resin material, and is

| am nated for 25 physical strength and ink resistance. This is because

drawn resin i iephae ¢ r£fé4fy)&ﬂ£ﬂn RIOREIHI S, idhd thedd¥dme Of tensile

strength, that Is, "It tears easi - 2-
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Wi th superior tensile strength nust
be laminated for omnidirectional strength.
This poﬁch is inserted into the cartridge
5 shell, and a 1id is welded or simply fitted to the
cartridge shell, when the cartridge is manufactured.
When the ink container described abdQe is
employed, the recording means, and the portion at
which the ink container is attached, are disposed at
10 different elevations, in order to generate "negative
pressure", which characterized the ink jet recording
technology. The negative pressure in this case is
used to prevent the ink from leaking out of the ink
ejecting portion such as a nozzle provided in the
15 recording means; it is a back pressure relative to the
direction of the ink flow toward the recording means.
Since this back pressure causes the pressure.at the
ejection orifice portion to be negative relative to
the atmospheric pressure, it is called "negative
20 pressure".
Presently, efforts are being made to provide
a means for generating this negative pressure without
relying on the elevation difference, so that the ink
jet recording apparatus size can be reduced. One such
25 means which has been employed is a structure, in which
a member composed of porous material or the like for

generating capillary force is placed in the ink



be | am nated for ommidirectional strength. Thi s pouch is
inserted into the cartridge 5 shell, and alid is welded or sinply fitted
to the cartridge shell, when the cartridge is manufactured.

When the ink container descrlbed above is enpl oyed, the recording
means, and the portion at whi ch the Tk container is attached, are

di sposed at 10 different elevations, in order to generate "negative
pressure”, which characterized the ink jet recording t echnol ogy. The

negative pres%&rﬁ:&ﬂ:éf" SarffSthd Sink is Uﬁ@f’afﬁ’ &rﬂeﬂhetgvfégg from | eaki ng

out of the ink e] ecting portion such as a nozzl € pr in the 15
recordi ng meangmidri s a back pressure relative to the direction of
the ink flow toward the recordi ng neans. Since this back pressure

causes the pressure at gdifever, wWhé&E!d@dh 04ipdESudonémnBart 9sbe negative
relative to the atnospheric pressure, it is called "negative 20

pressure". employed, tH¥ eightmyst Bd ordtantied btn nghevgerbaspr ovi de
a nmeans for generating this negative pressure w thout
5 material, seriously limiting the ink holding
efficiency per unit volume of the ink container.

Further, the pouch is formedlusing a-so—
called blow molding. Blow molding is used to produce
feed containers which requires the laminar structure

10 in which the layers are bonded to prevent separation.
In particular, when the pouch is formed using direct
blow molding, airtightness becomes mandatory at flash
portions.

When the aforementioned pouch is employed, it

15 1is rendered flexible so that it deform as the ink is
consumed, and is not provided with an air vent or the
like structure; therefore, the ink leakage due to-the
air vent or the like structure does not occur.
Further, the ink is directly contained in the pouch;

20 therefore, the ink holding efficiency per internal
volume is relatively high.

However, in order to give the pouch the
flexibility, the strength, and the capability to
prevent the ink from evaporating, the pouch must be

25 given the laminar sfructure, which complicates the

overall structure, and increases the number of

components. Therefore, the employment of the pouch



relying on the elevation difference, so that the ink jet recording

apparatus size can be reduced. One such 25 neans which has been enpl oyed
is a structure, in which a nmenber conposed of porous material or the
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cartridge.

The ink holding efficiency per unit of
internal volume tends to decline as the number of ink
holding portions is increased to hold a plurality of
inks of different colors. _

In addition, in order to accomplish the size
reduction of an ink jet recording apparatus, a
negative pressure generating means, which is a means
that characterizes the field of ink jet recording,
must be provided within the ink container. Therefore,
when the flexible pouch is employed, it is necessary
to provide the pouch with a spring or the like so that
the pouch is resiliently defqrmed.

Such a structural provision also increases
the component counts of the apparatus, as well as the
height of the apparatus, further contradictiné the
current trend, that is, the simplification of
manufacturing process, the apparatus size reduction,
and the increase in the number of ink holding

portions.

SUMMARY OF THE INVENTION

Accordingly, a primary object of the present
invention is to provide an ink container for holding a

plurality of inks of different colors, which has a

ned in the porous menber .

t he

ng i s used



10 in which the layers are bonded to prevent separation. In

particular, when the pouch is forned using direct bl ow nol di ng,
airtightness beconmes mandatory at fl ash portions. When
the aforementioned pouch is enployed, it_ 15 is rendered flexible so that
it deformas the ink is consumned, and is not provided with an air vent
or the | i ke structure; therefore, the ink | eakage due to the air
vent or the like structure does not occur. Further, the ink is

directly cont@gggd. LOEa PR # ?fflve?ﬁgﬁre QL8 nbPe1LRk gﬁédiﬁg ef ficiency

per internal une 'S However, in

order to givegble R%C&ﬁ@&nlnatefkﬁélaséft Vist Bapabiangeh, and the
capability to prevent the 1 nk fron1evaporat|ng, t he pouch nust be 25

gi ven the |aﬂgéﬁ@réiiﬂ§t&rgroﬁétcheﬁénpbfCﬁég&tihé pressave| akhdst ruct ure,
and increases the nunber conponents. Therefore, the enploynent of
the pouch allows the ink to be efficiently used for printing.

5 More specifically, the primary object of the
present invention is to provide an ink container
capable of preventing the ink held in.the poréus
material disposed therein from accidentally leaking in
various situations which occur while the ink container

10 is transported or in storage, for example, when the
ink container is dropped, is subjected to sudden
change in ambient temperature, or vibration, and also
capable of-allowing a proper amount of air to enter,
or exit form, the ink container, minimizing the amocunt

15 of ink evaporation, and preventing the inks of
different colors from mixing with each other, while
the ink cartridge is in use.

Thus the present invention proposes,.as means
for accomplishing the objects described above, an ink

20 container for holding ink, which comprises an inner
shell provided with a plurality of adjoining ink
holding spaces, and an outer shell covering the
external surface of said inner shell, wherein the
walls of said inner and outer shells are constituted

25 or virtually non-stretched resin materials.

Further, the present invention proposes a

structure for an ink container for holding ink, which



-4- also has a limt in terns of the ink hol ding efficiency per

unit of internal volune of the cartridge. The i nk
hol di ng efficiency per unit of 5 internal volunme tends to decline as the
nunber of ink hol di ng portions is L%greased to hold a plurality of

I nks of different colors. I'n addition, in order to acconplish
t he size reduction of an ink jet recording apparatus, a 10 negative
pressure generating neans, which is a neans that characterizes the
field of ink bem&sgagdbaginper gHal 108 rBveviededivnt Bl Bilhaiiipk, GFntainer.
Ther ef or e, en the flexible pouch'is enployed, it is neceSsary to

provi de the padgbining ankPholdial spackiske an@d Hhabutdy HR1A0UCH IS
resiliently deforned.
covering the external surface of said inner shell,
wherein the corners of said inner shell are set in the
5 corners of said outer shell in an orderly manner.
Further, the present invention proposes an
ink container for holding ink, which cbmpriseé an
inner shell provided with a plurality of adjoining ink
holding spaces, and an outer shell covering the
10 external surface of said inner shell, wherein inner
shell supporting members for regulating the
deformation of said inner shell are provided at a
plurality of locations on said outer shell.
In an ink container in accordance with any of
15 the above proposal, it is preferable that the walls
partitioning the plurality of adjoining ink holding
spaces of the inner shell are rendered thicker than
the other walls of the inner shell. .
Further, the present invention proposes an
20 1ink jet cartridge comprising: an ink container
comprising an inner shell provided with a plurality of
adjoining ink holding spaces, and an outer shell
covering the external surface of said inner shell,
wherein the corners of said inner shell are set in the
25 corners of said outer shell in an orderly manner; and

an ink jet head for ejecting ink, which is connected

to the ink supplying portion of said ink container, as



Such a structural provision also increases t he conponent counts of the

apparatus, as well as the hei ght of the apparatus, further
contradicting the current trend, that is, the sinplification of 20
manuf acturi ng process, the apparatus size reduction, and the increase
in the number of ink holding portions.” SUMVARY OF THE | NVENTI ON
25 Accordingly, a primary object of the present I nvention is
to provide an ink container for holding a plurality of inks of

different col gLy, g%l%g Ha% % recorngﬂ(ﬁﬁﬁgraﬁ?s in which such 3°

hi gh ink holding e Cl ency, §oed &5
contam nat e thar4$8lage 1 sCFeAdvarily mountable.

Further, the present invention proposes a

method for manufacturing an ink container which

5 comprises an inner shell provided with a plurality of
adjoining ink holding spaces, and an outer shell
covering the external surface of said-inner shell,
comprising: a step in which a die used for forming
said outer shell of an ink container, and resins for

10 said outer shell and said inner shell, respectively,
are prepared; a step in which a parison comprising a
resin cylinder for forming said outer shell, which is
smaller than said die, and a plurality of smaller
resin cylinders for forming said inner shell, which

15 are to be disposed within thg resin cylinder for said
outer shell, are formed; a step in which said parison
is held in said die, and air is blown into each of the
plurality of smaller resin cylinders for said.inner
shell in such a manner that the corners of said inner .

20 shell are set in the corners of said outer shell in an
orderly manner; and a step in which the walls of said
outer shell are separated from the walls of said inner
shell.

When the ink container, the ink jet

25 cartridge, or the method for manufacturing an ink

container, which were proposed above, are employed, a

plurality of inks having different colors can be held



generating a proper |evel of negative pressure, and allows the ink to

be efficiently used for printing. 5 More specifically, the
pri mary object of the present invention is to provide an ink container
capabl e of preventing the ink held in the porous mat eri al di sposed

therein fromaccidentally | eaking in
while the ink container 10 is transported or in storage, for exanple,
t he i nk container is dropped, is subjected to sudden
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negative pressure in each ink holding portions, and is
superior in ink utilization efficiency.

Further, the employment of the ink jét
cartridge proposed above means it possible to provide
an ink jet recording apparatus superior in ink holding
efficiency and ink utilization efficiency.

These and other objects, features and
advantages of the present invention will become more
apparent upon a consideration of the following
description of the prefer:ed embodiments of the
present invention taken in conjunction with the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic drawing of the ink
container in the first embodiment of the present
invention, (a) being a sectional view, and (b) being a
side view.

Figure 2 is a explanatory drawing depicting
an ink container manufacturing process, (a), (b) and
{c) sequentially illustrating various steps.

Figure 3 is a flow chart for manufacturing

the ink container described in the first embodiment of

hol di ng spaces, and an outer shell covering the



external surface of said inner shell, wherein the wal I's of said inner
and outer shells are constituted 25 or virtually non-stretched resin

mat eri al s. Further, the present invention proposes a
structure for an ink container for hoIdng i nk, which

- 6- conprises an inner shell provided with a plurality of

adj oi ni ng i nk hol di ng spaces, and an outer shell covering the external
surface of said inner shell, wherein the corners of said inner shel
are set in thepne prelen?’ In¥enidich outer shell in an orderly manner.
Further, the present invention proposes an i nk container for holding
ink, which conprises aFigure AN9's WYheia®iicdUaWiny &Pl wld s o
adj oi ning ink hol di ng spaces, and an outer shell “covering the

version of the ink container described in the first
embodiment of the present invention, (a) being a
5 sectional view, and (b).being a side view.

Figure 5 is a schematic drawing of another
modified version of the ink container aescribéd in the
first embodiment of the present invention, (a) being a
sectional view, and (b) being a side view.

10 Figure 6 is a schematic drawing of the ink
container in the second embodiment of the present
invention, (a) being a sectional vieﬁ, and (b) being a
side view. |

Figure 7 is a schematic drawing of an example

15 of an apparatus for manufacturing the ink container in
the second embodiment of the present invention.

Figure 8 is a flow chart for manufacturing
the ink container described in the second embédiment
of the present invention.

20 Figure 9 is a schematic drawing depicting
different ink container structures in the second
embodiment of the present invention.

Figure 10 is a schematic drawing of a
modified version of the ink container described in the

25 second embodiment of the present invention, (a) being

a sectional view, and (b) being a side view.

Figure 11 is a schematic perspective view (a)



10 external surface of said inner shell, wherein inner shel | supporting

menbers for regulating the deformation of said inner shell are provided
at a plurality of |ocations on said outer shell. In an

i nk container in accordance with any of ;15 the above proposal, it is
preferable that the walls partitioning the plurality of adjoining ink
hol di ng spaces of the inner shell are rendered thicker than t he
other walls of the inner shell. Further, the present invention
proposes an @€ anket8ratAgt hbddec6AABELEDNE: taNthekiaRNEahR8iner _
conprising an inner shell provided with a plurality of adj oi ning ink
hol di ng spacesn asdosdandéewighethe preseneringehiBeoaxt andal surface of
said inner shell, wherein the corners of said inner shell are set in
the 25 cornesshehaticdseocttons(ib)| depiabingdhowythenmecoprditdg headn i nk
jet head for ejecting ink, which is connected to the ink supplying

portion of said cekneohedi her thesink container.
5 Figure 12 is a schematic perspective view of
an ink jet recording apparatus installable into the
ink container in accordance with the piesent

invention.

10 DETAILED DESCRIPTION OF THE INVENTION
Hereinafter, the details of the embodiments
of the present invention will be described with
reference to the drawings. In the drawings, those
designated by the same symbols are to have the same
15 functiomns.
Embodiment 1
Figure 1 is a schematic drawing showing the
structure of the ink holding container in thié
embodiment, {a) being a sectional view and (b) being a
20 side view. The following descriptions of the ink
container will be given with reference to an ink
container comprising an outer shell and an inner shell
which are formed in a single process using blow
molding.
25 In Figure 1, a reference numeral 100
designates an ink container comprising an outer shell

101 and an inner shell 102. The outer and inner



-7- well as an ink jet recording apparatus in which such a

cartridge is renovably nountabl e. Further, the present

i nvention proposes a nmet hod for manufacturing an ink container which 5
conprises an inner shell provided with a Hlurallty of adj oi ning ink
hol di ng spaces, and an outer shell coverlng t he external surface of
said inner shell, conprising: a step in which a die used for formng
said outer shell of an ink container, and resins for 10 said outer shel

and said inneghahekl 1o&e§aact1b2%xe sepa?hB® 1@, CRRAeedin tHeeA dterMch a

parison conprising a resin cylinder for forn1ng said outer shell, which
is  snmallepgutriiaBesaifdtdieeshand aop! wagl bey ief coildcyy with Hef N
cylinders for formng said inner shell, which 15 are to be disposed within

the resin cyl ereriber ofaitle ink retaining inner shell 102, or a
microscopic gap may be provided between them. The
5 microscopic gap is filled with air. As for the
materials of the inner shell 102 and the outer shell
101, they have only to be formable resin matefials
which are not adhesive to each other.
The inner shell 102 is provided with
10 partition walls 109 for partitioning the internal
space into a plurality of ink holding portions. These
ink holding portions separated by the partition walls
109 are provided with an ink releasing port (ink
supply port) 103, constituting a junction through
15 which the ink is delivered to an unillustrated ink jet
head as the recording means.
A reference numeral 104 designates a portion
(pinch-off portion) to be welded to seal the internal
space of the inner shell 102. This pinch-off portion
20 is formed when the inner shell is engaged with the
outer shell as they are formed by blow molding, and
supports the inner shell 102, Referring to Figure
1(b), the fused portion 104 in this embodiment looks
linear, but the simple linear configuration is not
25 mandatory; the configuration of the fused portion is
optional as long as the ink container can be easily

extracted from the die. Further, its length does not



outer shell, are forned; a step in which said parison Is held in said

die, and air is blown into each of the plurality of smaller resin
cylinders for said inner shell in such a nmanner that the corners of
said inner 20 shell are set in the cornefs_of said outer shell in an
orderly manner; and a step in which the walls of said outer shell are
separated fromthe walls of said inner shel | . When t he
ink container, the ink jet 25 cartridge, or the nethod for manufacturing
an ink CEcdsEiri Widve\efe B OparEtedbey ethé@r PeRgth Oy £éen ain
plurality of inks having different colors can be held I n

substanti al | y tithiess esmibodimgraice D cigi apit hyndaheas nkong asothai fesed
therefore, ink holding efficiency is
portion does not extend beyond the lateral walls.
Referring to Figure l(a), which is a

5 schematic section of the ink container, the ink supply
ports are drawn as ink supply ports whose locations do
not correspond to the location of the fused pértion
104 across the internal space of the ink container.
However, when the ink supply ports are disposed at the

10 locations which correspond to the fused portion 104
across the internal space, the fused portions will
also be present on the supply ports.

The aforementioned partition wall 109 is also

welded to the structural walls of the ink holding

15 portions, and is rendered approximately two or more

| times thicker than the other structural walls during

the manufacturing process which will be described
later. This partition wall 109 is integral with the
fused portion 104. |

20 Therefore, as the ink contained in the inner
shell is consumed, and the internal volume of the
container decreases, the inner shell 102 is prevented
from collapsing, by the ink supply port 103 and the
pinch-off portion 104. The direction of the

25 deformation is further regulated by the partition wall
109 integral with the pinch-off portion 104, that is,

the fused portion.



I nproved, and in addition, it is possible to provide an ink contai ner
whi ch is capable of generating stable 5 negative pressure in each ink
hol di ng portions, and is superior in ink utilization efficiency.
Further, the enploynment of the ink jet cartridge proposed above neans
it possible to provide an ink jet rébd%dlng appar atus superior in ink
holding 10 efficiency and ink utilization efficiency. These
and ot her objects, features and advant ages of the present invention
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description of the prefe he 15 present invention taken
i n conjunctionyidh i1l 102009 NReYHEIL & a6 NEBat stabl&RégaBRER! PTI ON

OF THE DRAW NGS Figure 1 is a schematic drawing of the ink 20
contalner |r1p§ﬁé§gdgg 3 @b rgeriexdtddie present i nvention, (a) being
a sectional view, and (b) being a si de vi ew.

Incidentally, depending on the thickness of

5 +the inner shell, the fused portion 104 sometimes
become separated from the outer shell as the ink
container deforms. Even in such a sitﬁation,_the
direction of the deformation is regulated due to the
longitudinal component of the fused portion 104.

10 Therefore, even when the fused portion becomes
dislodged from the outer shell, the deformation does
not occur in an irregular manner, the deformation
occurs in an orderly manner, maintaining balance.

A reference numeral 105 designates an air

15 vent through which air is introduced between the inner
shell 102 and the outer shell 101 when the volume of
the inner shell 102 decreases in response to the
consumption of the ink contained therein. It'may be a
simple opening or may be constituted of an air flow

20 valve. In this embodiment, this air vent is a simple
opening (hole).

Instead of providing the air vent 105, the
gap formable between the pinch-off portion 104 and the
outer shell 101 may be used as the air vent 105. 1In

25 such a case, the inner shell 102 and the outer shell
101 are formed of materials which are low in

adhesiveness to each other, and an external force is



Figure 2 is a explanatory draw ng depicting an i nk contai ner

manuf acturing process, (a), (b) and 25 (c) sequentially illustrating

vari ous steps. Figure 3 is a flow chart for manufacturing
the ink container described in the first_fgpodinent of

- 9- t he present invention. Figure 4 is a schematic
drawi ng of a nodified version of the ink container described in the
first enbodi ment of the present invention, (a) being a 5 sectional
view, and (b) NG & i - : | | chgpatic
draw ng of anoétiﬁ&e%%_ & drr'gadél(flfiéﬁdpr\l/e?fsfl o%oﬁl?%eﬁl’ gié}g%g?g;éng?édescr%bed in
the firstsidOdi aBErsth £RE MLESLNEndIV ENELEStinG) ab§aPIwRich

sectional view, and (b) being a side view
is usable in place of the air vent 105.

A reference numeral 100 designates an ink

5 releasing member. It has a function to prevent ink

leakage; it is capable of preventing the ink from

leaking from the ink supply portion when the ink

container is subjected to slight wvibration or slight

external pressure. In this embodiment, it is composed

10 of unidirectionally arranged ink absorbent fibrous-

material, being provided with a force to maintain

meniscus. It virtually seals the ink holding portion,

and when the ink tapping member of the ink jet head is

inserted into the ink supply port, it enables the ink

15 within the ink holding portion to be fed out while

maintaining the airtight condition.

Depending on how the ink container 100 and

the ink jet.head are joined, the ink releasin§ member

106 as a member activable by contact pressure may be

20 replaced with a rubber plug, a porous material, a

valve, a filter, a resin piede, or the like. "

In this embodiment, negative pressure was

generated as the largest structural wall (which also

constitutes the structural wall of the inner shell) of

25 each ink holding portion deforms inward.

When this

deformation occurs, the edge areas and the partition

walls of the ink holding portions barely deform, and



10 Figure 6 is a schematic drawing of the ink container in

t he second enbodi nent of the present I nvention, (a) being a sectional
view, and (b) being a si de vi ew. Figure 7 is a schematic
drawi ng of an exanple 15 of an apparatus_for manufacturing the ink
container in the second embodi nent 6Pt he present invention.

Figure 8 is a flow chart for manufacturing the i nk container described
in the second enbodi nent of the present invention. 20 Fi gure
9 is a schemat] Wi eRl.GlL | LAl dhak Y3 structures
in the secondghgtgéﬁboggﬁgn?h§?E? e 5Peggkpﬁfﬁéén on. d'dr Fi gure

10 is a_schenpiingJEaUehBrhhrdon oMl Leutian L 1dle inHogkont ai ner

described in 1 25 second enbodi nent of the present invention, (a) being
a sectional ve@ye pBEtibhsb@IrBIiaitide1y 8W contact with thelWutell is a

schemati c perspective view (a)
shell 101, wherein the structural walls that mainly

5 deform are the larger lateral walls of the flat ink
container, which are parallel to the surface of Figure
L _ .

Hereinafter, a manufacturing method for the
ink container in this embodiment will be described.

10 The ink container proposed by the present
invention employs a double structure composed of
formable resin material. The outer shell is rendered
thicker for strength, whereas the inner shell is
rendered thinner for flexibility so that it can

15 accomquate the volumetric change of the ink held
therein. The material for the structural walls of the
inner shell is ink resistant, and the material for the
structural walls of the outer shell is preferfed to
have shock resistance or the like properties.

20 In this embodiment, a method using blow
molding is employed so that the structural walls of
the ink container can be formed without drawing the
resin materials. Therefore, the inner shell of the
ink container, which constitutes the ink holding

25 portion, is enabled to substantially omnidirectionally
withstand the load.

As a result, no matter which direction the



-10- of a recording head connectable to the ink container I n

accordance with the present invention, and schematic section (b)

depi cting how t he recordi ng head is connected to the ink container.

5 Figure 12 is a schematic perspective view of an ink jet
recordi ng apparatus installable into the I nk container in accordance
with the present I nventi on. 10 DETAI LED DESCRI PTI ON OF THE

I NVENTION Hereinafter, the details of the enbodi nents of
the present '%ﬁpy%%iﬂg deseriRgdr Vehd11 shifebenepee el Ak

drawi ngs. In the draw ngs,” those designated by the same synbols are to

have the sane cdptdiMédi PRSthe inner shell is consumed by a certain
amount, that is, even when the load is concentrated in
a particular direction, the inner shell is not

S damaged, and therefore, the inner shell can reliably

hold the ink, further improving the overall durability
of the ink container. As for the choice of biow
molding, injection blow molding, direct blow molding,
and the like are available.

10 Next, the ink container manufacturing process
based on each of the above methods will be described.

When the liquid container is manufactured
using the injection blow molding, the following two
steps are taken. First, the outer shell is prepared

15 using a preformed parison. Next, a plurality of
.parisons which will become the walls of the ink
holding portions, or a parison in which portions of
the internal surface is partially adhered to fhe
opposing portions of the internal surface, are pre-

20 heated and then inserted into the parison for the
outer shell, and is formed into the inner shell by
blow molding, being forced to come in contact with the
outer shell. As the same time liquid is sealed into
the inner shell, and the atmospheric air is allowed to

25 enter between the outer and inner shells, completing
the ink container.

The material for the outer shell and the



Enbodi ment 1 Figure 1 is a schematic draw ng show ng the

structure of the ink holding container in this enbodi nent, (a) being a
sectional view and (b) being a 20 side view The follow ng descriptions of
the ink container will be given with,seference to an ink

contai ner conprising an outer shell and an inner shell whi ch are
formed in a single process using bl ow nol ding. 25 In Figure
1, a reference nuneral 100 desi gnates an ink container conprising an
outer shell matddi@ndrad tHeeinséel shdPP- miiaebeuztaﬁhaﬂsnyner

shells 101 and 102 are separable, wherein the internal surface of the

shell 101 nmuy s#electednasiClongtBsttile materials are self fusible or
self adhesive. While blow molding, it is important to
properly control the parison temperature.

5 On fhe other hand, the direct blow molding
method comprises the following steps. First, the
inner shell resins are partially fused to forﬁ a
plurality of spaces, and then, the resin for the inner
shell and the resin for the outer shell are injected

10 into the die at the same time using multi-layer
injection nozzles. Thereafter, the liquid is injected
into the ink container and sealed therein.

While being injected, the inner shell resin
and the outer shell resin may be in contact with each

15 other, not necessarily entirely, or may be only
partially in contact with each other. 1In this case,
the resin materials for the inner and outer shell are
selected so that the mutually facing surfaces‘of the
respective shells do not adhere to each other.

20 When it is necessary to use materials
belonging to the same group for the sake of the liguid
contact related properties or the configuration of the
ink container, the inner shell wali and the outer
shell wall are given a laminar structure, wherein

25 various resin materials are injected so that different
materials are exposed on the mutually facing surfaces

of the respective shells.



exterior of the ink retaining inner shell 102, or a m croscopi ¢ gap may
be provided between them The 5 mcroscopic gap is filled with air. As for
t he materials of the inner shell 102 and the outer shell 101, they
have only to be formable resin materials 8- whi ch are not adhesive to each
ot her. The inner shell 1027iS provided with 10 partition
walls 109 for partitioning the internal space into a plurality of ink
hol di ng portions. These i nk hol ding portions separated by the partition

val |'s 109 are provxéeﬂswaaaﬁntbnhoial £Ra8 AEnBR" Eh(a'l'ik o thatPply port)
103, constituting a junction through 15 which the ink 1s ge livered to an

uni | | ustrat edthakwa®l thichfegdsabetbfiesceobdi B8r6Bghdut the shell, A

ref erence nuneral 104 designates a portion (p1 nch-of f portlon) to be
wel ded to seabuththénwalDathicknespamsyobet 16callg’ refacedl8d. thaits
pi nch-of f portion 20 is fornmed when the inner shell is engaged wth the

outer shell atheheglhreahoeasillpyabtommodatiengheactange isuppteiraalhe i nner
shell 102. Referring to Figure
5 pressure. The method for partially reducing the wall
thickness is optionally selected depending on the
infernal structure of the liquid container, aﬁd the
wall thickness is reduced in the direction parallel to
the direction in which the resins are injected into
10 the die.

The inner shell resin and the outer shell
resin are in contact with each other at both ends of
the shells, wherein the inner éhell is supported by
the outer shell, and the inner shell is given such a

15 structure that allows the inner shell to deform to
accommodate the internal pressure change of the ligquid
container.

The inner shell resin material and tﬁe outer
shell resin material are selected so that they are not.

20 adhesive to each other; therefore, the container with
the double wall structure, the outer and the inner
walls of which are not adhering to each other, can be
easily formed, being different from the conventional
container formed using blow molding. The inner shell

25 and the outer shell which are stuck together due to
the blow molding pressure are separated by reducing

the internal pressure of the inner shell, or applying



1(b), the fused portion 104 in this enbodi nent | ooks | i near, but the
sinple linear configuration is not 25 mandatory; the configuration of the

fused portion is optional as long as the ink container can be easily
extracted fromthe die. Further, its |engyh_does not
-12- necessarily have to be limted to the length given in this

enbodi nent ;

beyond the lateral walls.

It

Is optional as long as the fused portion does not extend
Referring to Figure 1(a), which is a

5 schemati c seghi@pt@fndherdpéecontai ner, the ink supply ports are
drawn as ink supply ports whose | ocations do not correspond to the
| ocation of the fused pPutther, inlOddacrbsesseparateethel iapeceshklithe i nk

cont ai ner.

10

15

20

25

However, when the ink supply ports are disposed at the
and the outer shell, materials which are different in

coefficient of thermal expansion (or thermal
contraction) may be employed so that they become
automatically separated from each other after their
formation. This method can reduce thé numbef-of
manufacturing steps.

Further, the inner shell and the outer shell
may be separated after the ink container formation, by
applying an external force to the fused inner shell
portion formed as the end portion of the inner shell
parison and the end portion of the outer shell parison
are caused to make contact with each other in the die
while the ink container is formed by blow molding, and
the thus formed gap between the fused inner shell
portion and the outer shell portion from which the
fused inner shell portion has been separated hay be
used as the air vent.

The ink is preferred to be injected into the
internal space of the inner shell of the ink container
manufactured using one of the above described methods,
by an amount equivalent to approximately 90 % of the
inner shell volume, after the internal space is
vacuumed. This is for dealing with the changes which
occur to the environment in which the ink container is

placed; this is helpful to prevent the ink from



10 | ocati ons which correspond to the fused portion 104

across the

I nternal space, the fused portions wl| al so be present on the supply

ports.

wel ded to the structural walls of the inKﬁgolding 15 portions, and is
rendered approxi mtely two or nore t

The aforenentioned partition wall 109 is al so

-

s t hicker than the ot her

structural walls during t he manufacturing process which wll be

descri bed
portion 104.

|l ater. This partition wall 109 is integral with the

1ddking due fg“ﬂ¥¥g¥#%lfﬁh§§¥%éi”%6¥&5?“fEHbéfh{&féi”ner

fused

shell is consuned, and the internal vodlune of the cont al ner decreases,
the inner sheldhaly?, and eteispheric [P EBHtd afifdrige. by the ink supply
port 103 and the pi nch-of f portion 104. The direction of the 25

deformation is further ragtext ebwdditunpaid itheonin®dinal sgde idt egr al
with the pinch-off portion 104, that is, the fused portion.

10

15

20

25

the inner shell before injecting the ink, the external
surface of the inner shell is separated from the
internal surface of the outer shell so that the inner
shell is not prevented from deforming as the ink
therein is consumed. In other words, the deformation
is regulated, dominantly by the aforementioned support
portion.

In this embodiment, either of the
aforementioned blow molding methods is acceptable.
This time, however, processing based on the direct
blow molding method will be described in detail with
refe;ence to Figures 2 and 3.

Figures 2(a) - 2(e) depict various
manufacturing steps for the ink container in this
embodiment, and Figure 3 is a flow chart depiéting the
ink container manufacturing sequence.

In Figure 2, a reference numeral 201
designates a main accumulator for supplying the resin
material for the inner shell; 202, a main extruder for
extruding the inner shell resin; 203, an auxiliary
accumulator for supplying the resin material for the
outer shell; and 204 designates an auxiliary extruder
for extruding the outer shell resin.

Referring to Figure 2{a), thé inner shell



- 13- As a result, the irregular deformation of the I nner

shell 102 is controlled so that stable negative pressure can be

gener at ed. I nci dentally, depending on the thickness of 5 the
i nner shell, the fused portion 104 sonetijygs becone separated fromthe
outer shell as the ink contai ner deforns. Even in such a situation, the
direction of the deformation is regulated due to the | ongi t udi nal

conponent of the fused portion 104. 10 Therefore, even when the fused
portion becomresin ahid |tigehitfd0BHdld Gdsim el [sudgiei slefioy e on does

not occur in an irregular manner, the deformation occurs in an orderly
manner, mnai nt despegrtisteamsemumulators to a Aief2ienstepseS301 14
designates an air 15 vent through which air is introduced between the
i nner S302) through a ring 206, forming a substantially
cylindrical parison 207 integrally comprising the
5§ inner shell resin portion and the outer shell resin
portion (step S303). In this case, the inner shell
resin and the outer shell resin may bé in confact with
each other while being supplied, not necessarily
entirely in contact with each other, or may be only
i0 partially in contact with each other. When allowing
the resins to be in contact with each other, the shell
materials must be properly selected so that the inner
shell resin and the outer shell resin are prevented
from fusing to each other at their interface, or a
15 chgmical compound must be added to one of the
materials when the material is supplied to the die, so
that the inner and the outer shell can be separated
after molding. When it is necessary to use méterials
belonging to the same group for the sake of the liquid
20 contact related properties or the configuration of the
ink container, the inner shell wall and the outer
shell may be given a laminar structure, wherein
various resin materials are supplied in such a manner
that different materials are exposed on the mutually
25 facing surfaces of the respective shells.

Next, referring to Figure 2(b), the parison

207 is temporarily held between the die 210 for



shell 102 and the outer shell 101 when the vol une of the i nner shel

102 decreases in response to the consunption of the ink contained
therein. It may be a si npl e opening or may be constituted of an air
flow 20 valve. In this enbodinent, this;gir vent is a sinple openi ng
(hol e). Instead of providing the air vent 105, the gap
formabl e between the pinch-off portion 104 and the outer shell 101 may

be used as the air vent 105. In 25 such a case, the i nner shel! 102 and
the outer shetérming 4Ré fniteiNaledontigaretiohs WAbeBbg' €hbOW in

adhesi veness to each other, and an external force is
- 14- appbretons ofiethenthnetfshelli parisonepasarfaskietbnner shel
102 fromthe outer shell, creating a gap which
create a fused portion 211 which will become the
partition walls (step S304). Since the inner shell
5 resin and the outer shell resin are not adhesive to
each other, they do not adhere to each other even when
the inner shell parison is pinched by fhe intérnal
configuration molding die 210, with the outer shell
parison being between the inner shell parison and the
10 internal configuration molding die 210.

A die (metallic die) 208 for forming the
external structure of the ink container is placed so
as to be prepared for enclosing the parison 207, as
shown in Figure 2{(c), and then is moved to enclose the

15 parison 207 as shown in Figure 2(d) (step S305).
During this step, the end portion of the inner shell
parison is fused, and this fused portion constitutes
the pinch-off portion 104 which will be in coﬁnection
to the aforementioned partition walls after the

20 completion of the container. Referring to Figures
2(b) and 2(c), when the external configuration of the
ink container is formed using a two piece die, it is
preferable that the direction in which each piece of
the two-piece diemold is moved to enclose the inner

25 shell pariscn is rendered the same as the direction in

which the end portion of the inner shell parison is

pinched for fusion as shown in Figure 2(c).



I's usable in place of the air vent 105. A reference nuneral
100 designates an ink 5 releasing nenber. It has a function to prevent ink

| eakage; it is capable of preventing the ink from | eaki ng fromthe ink
supply portion when the ink containgjzis subjected to slight vibration
or slight external pressure. In this enbodinent, it is conposed 10 of
unidirectionally arranged ink absorbent fibrous mat eri al, being

provided with a force to maintain meni scus. It virtually seals the ink
hol di ng porti on, anghe\hEere tier | Fdenianpitige nexbernal the ink jet head is

inserted into the ink supply port, it enables the ink 15 within the ink
hol di ng porti atordfiderdteibmwf Whe eink comtaimeni may t bemprise ght condi ti on.
Dependi ng on how the ink contai ner 100 and the ink jet head are

joi ned, the i nemcstatsis mjereidoerforming Othenpinchedportionsbfeomy cont act
pressure may be 20 replaced with a rubber plug, a porous material, a

val ve, a filtevhich rithe rpatickionwakks |ikegrown. In this
enbodi ment, negative pressure was . . .
5 Next, referring to Figure 2(d), an air nozzle

209 is inserted into each space separated by the
partition wall forming fused portion 211, and-air is
blown into the space to form the ink container into
the configuration shown in Figure 2(e). During this

10 step, each space separated by the fused portions is
expanded into the ink holding portions, and the inner
shell and the outer shell remain stuck together
without a gap between them. As the space is expanded,
the stretched wall of the inner shell parison begins

15 to fuse with the stretched walls of-fhe adjacent in
holdiné portions, growing as the partition wall,
starting from the adjacencies of the fused portion
211, forming a structural wall thicker than the other
structural walls. At the final stage of flowing, the

20 parison is blown into the configuration given by the
die 208 as shown in Figure 2(e) (step S306).

The blow molding conditions such as air
pressure or duration are adjusted to predetermined
conditions as that the volumes of the ink holding

25 portions are equalized as shown in Figure 1. The
blowing conditions may be varied, but in order to

accomplish uniformity in the thickness of the



generated as the largest structural wall (which also constitutes the
structural wall of the inner shell) of 25 each ink holding portion deforns
i nward. Wen this deformati on occurs, the edge areas and the partition
wal I s of the ink holding portions barely deform and

i nstead, they function to regulate the el &tic or pl astic deformation
of the structural walls. These edge portions are initially in contact
with the outer shell 101, wherein the structural walls that mainly 5

deformare 1Npalrdid9on 3112 eiftly Y JrddrAla 11 be rdRiUAld e Whi ch

are parall el e surface of Figure Herei nafter,

52231; :’agte grl Ng JiRich ¥brf ¥11t e chanblereont Aiels id1ddligrefbabreninat || be
the space between the outer shell parison and the die
is vacuumed to cause the parison to conform to the

5 die.

Further, when the die temperature is kept
within a range of +30 Oc from a referehce teméerature
while molding, difference in the wall thickness among
the ink containers can be reduced during the

10 manufacturing; therefore, such a temperature control
is preferable.

Thereafter, the ink container is separated
from the external configuration forming die 203 (step
S307). Then, after the external surface of the inner

15 shell is separated from the internal surface of the
outer shell (step S308), ink is injected (step S309).
Next, the ink releasing member is attached (step
S310). As for the method for separating the 6utward
facing surface of the inner shell and the inward

20 facing surface of the outer shell, there are a method
in which the formable resin materials for the inner
shell and the outer shell are differentiated in
coefficient of thermal expansion (thermal
contraction), a method which employs vacuuming, and

25 the like. Referring to Figure 1(a), when the air
inlet opening is to be located at a location other

than the pinch-off portion, the air inlet opening can



10 The ink container proposed by the present I nventi on enpl oys

a doubl e structure conposed of formable resin material. The outer shel
i s rendered t hi cker for strength, whereas the inner shell is

rendered thinner for flexibility so that jd can 15 acconmmbdate the

vol unmetric change of the ink held therein. The material for the
structural walls of the i nner shell is ink resistant, and the materi al
for the structural walls of the outer shell is preferred to have

shock resi SFaBEGeQ"sitlgvedlriilig_eHr WMl The ifher shell id Bdgiratypodi nent,
a nmet hod usi ng bl ow nol ding 1's enployed so that the structural walls of

the ink contaifpem ¢he BRtee EBA1Y HiOWachaing WiRreforesidudmierial s.

Therefore, the inner shell of the i nk contai ner, which constitutes the
i nk holding 2bcatibnal, arratgehend tic pueFieanriblal.l y Thaniidik aciional |y
wi t hstand t he | oad. As a result, no matter which direction the

injected after the step for separating the outward

5 facing surface of the inner shell from the inward
facing surface of the outer shell, so that as
described above, the outward facing surface of the
inner shell and the inward facing outer shell, which
are stuck together, can be satisfactorily separated,

10 and therefore, the deformation can be reliably
controlled due to the presence of the fused portion,
and the partition walls partitioning the ink holding
portions, and also due to the elastic deformation, the
plastic deformation, and the like, of the resin

15 materials.

When the parison 207 is processed using the
blow molding method described above, the parison 207
is kept in a viscous state; therefore, both the inner
shell resin and the outer shell resin do not develop

20 directional properties.

The ink container is molded so that the
thicknesses.t and T of the inner shell resin and the
outer shell resin, respectively, before the blow
molding, become smaller than the thicknesses tl1 and T1

25 of the inner shell resin and the outer shell resin,
respectively, after the blow molding; according to an

aspect of the present invention, the ink container is



-16- ink remaining in the inner shell shifts after the ink

contained in the inner shell is consunmed by a certain anount, that is,
even when the load is concentrated in a particular direction, the inner
shell is not 5 damaged, and therefore, 2?6 i nner shell can reliably
hol d the ink, further inproving the over durability of the ink
container. As for the choice of blow nmol di ng, injection blow nol ding,
direct bl ow nol ding, and the like are available. 10 Next, the
i nk cont ai ner nARALEASLYEhAE Eh@ceaiauongﬁ&@d 18N t93ehnakst Betaaaye et hods
wi |l be descri bed. the liquid container is manufactured
using the injegkl %talrowwaldtaemt Bﬁdf eheOwnher! Whell rele@ps are taken.
First, the outer shell is prepared 15 using a preforned parison. Next, a
plurallty of satisfies the following formula:
T >t
5 Tl > t1

The employment of blow molding can reduce the
number of manufacturing steps and the'number éf the
components, which in turn can improve yield, and also
allows the inner shell 102 to be formed in such a

10 manner that the edges and corners of the inner shell
102 are set in those of the outer shell 101 in an
orderly manner.

In other words, when the ink container is in
the initial state, that is, the state immediately

15 after the ink is injected in the ink container, the
outer shell 102 and the inner shell 102 are similar in
external configuration; therefore, the inner shell 102
snugly fits within the outer shell, holding a.
predetermined gap between them. As a result, a large

20 dead space found in the conventional ink container
comprising an outer shell and an ink containing pouch
enclosed therein can be eliminated, increasing the
amount of the ink holdable per unit volume of the
outer shell (ink holding efficiency can be improved).

25 As described before, the locations of the
partition walls (space partitioning walls) 109 are

controlled dominantly by the configuration of the



pari sons which will become the walls of the ink hol di ng portions, or a

parison in which portions of the internal surface is partially adhered
to the opposi ng portions of the internal surface, are pre- 20 heated
and then inserted into the parison for the,_ outer shell, and is forned
into the inner shell by bl ow nol di ng, being forced to cone in contact
with the outer shell. As the sane tine liquid is sealed into t he
i nner shell, and the atnospheric air is allowed to 25 enter between the

outer and i nnefidde! pSrtfoHi®| &f i ¥ partiffoh WalPNESrAthg die 210;
The material for the outer shell and the

-17- nmetstefor®) the comeigehetiomvyf behepinoneldiyng porsebact ed as
long as the materials are self fusible or
can be optionally selected so that all the ink holding
portions may be rendered the same, similar to each

5 other, or not similar to each other, simply by making
the ridge portions straight as described in this
embodiment, or curved. Also, the volﬁmetric }atio
among the ink holding portions can easily set by the
same method.

10 In other words, the configuration of the ink
holding portion is optional; therefore, the location
of the port through which the ink is delivered to the
recording means becomes optional. As a result, the
ink drawing portion of the ink jet head can be

15 optionally located, affording more latitude in the ink
jet head design.

Figure 4 depicts an example of the ink
container in which the volumetric ratio of eaéh ink
holding portion is differentiated from those of the

20 others.

In Figure 4, the partition walls are so
arranged that the ink holding portions become
different in internal volume. This is accomplished
during the step illustrated in Figure 2(b), mainly by

25 forming the fused portion 211 so as to extend at
different angles relative to the direction in which

the parison is extruded, instead of forming the fused



self adhesive. Wiile blow nolding, it is inportant to properly control
t he ‘pari son tenperature. 5 On the other hand, the direct blow
nol di ng nmet hod conprises the follow ng steps. First, the i nner
shell resins are partially fused to formg, plurality of spaces, and
then, the resin for the inner shel | “and the resin for the outer shel
are injected 10 into the die at the sanme tinme using nmulti-I|ayer

i njection nozzles. Thereafter, the liquid is injected into the ink

cont ai ner and pegaliegthd MANCIR parallel to eadiidthdiel Nid HdiCidithes e i nner
shell resin and the outer shell resin may be in contact wth each 15

other, not negrINdd ¥odifFerendiatihd e dhk holdigid ipddt4driks cont act
with each other. In this case, the resin materials for the i nner and

outer shell an@& interswllesicdtmeq Waatyiie the wddi Hfiamsgrigd afteiclof t he
respective shells do not adhere to each other. 20 When it is
necessary to the metredisalbdown inisl eaghgnk hdisligwgnwaoptuion faan the sake of
the liquid contact related properties or the configuration of the

5 1listed.

With the above described arrangement, the
volumetric ratio among the ink holding'portioﬁs can be
matched to the usage ratio among a plurality of
commonly used inks. As a result, a structure capable

10 of improving the efficiency with which the plurality
of inks held in the ink container are utilized can be
easily realized.

Figure 5 is a schematic drawing depicting a
modified version of the ink container in the first

15 embodiment of the present invention, depicting a
different ink container structure, (a) being a
sectional view and (b) being a side view.

In case of this modified version, the air
venting mechanism is different from those depicted in

20 Figures 1 and 4.

Also in this case, in order to prevent ink
evaporation, to equalize the internal pressure of the
ink container, and to prevent ink leakage, the ink
container is given the double-wall structure, as shown

25 1in Figures 1 and 4, comprising two walls which are

different in thickness, so that the inner shell easily

accommodates the change in the internal pressure.



I nk container, the inner shell wall and the outer ~ shell wall are given
a lamnar structure, wherein 25 wvarious resin materials are injected so

that different materials are exposed on the nutually facing surfaces
of the respective shells. 29— It is ideal to nold the
I nner shell so that the wal | thicknéss becones even throughout the
shel I, but the wall thickness may be locally reduced so that t he
wal | can easily accommobdate the change in internal 5 pressure. The net hod
for partially reduci ngrutenedl,! the Jutieknass i Sloaptalxﬁi“aéﬂé' Salérted
dependi ng on the I nternal structure of the liquid container, and the

wal | thi cknesshedlr ddicartd Fdhedlicfoditenaititaletals, dde didection in
which the resins are injected into

difference in thermal contraction between the two

materials, and the residual stress resulting from the

5 difference, and the like, are utilized to form a gap

107, that is, to separate the fused portion 104 of the

inner shell 102 from the joint at whiéh the iﬁner

shell 102 and the outer shell are in contact.

Further, the outer shell is provided with a

10 valve 108 which opens outward to assist in maintaining
pressure balance for the inner shell.

When the ink is normally supplied, the
pressure is satisfactorily adjusted as air enters, or
exits from, the space between the outer shell and the

15 1inner shell through the gap 107. However, a sudden
pressure change, which occurs when the ink container
is dropped, or in the like situations, must be quickly
dealt with; theréfore, the valve 108 is provided.

With the provision of the valve 108, an

20 accidental pressure increase can be easily dealt with;
therefore, the reliability of the ink container is
further improved.

Embodiment 2

Figure 6 is a schematic drawing depicting the

25 structure of an ink container manufactured using a
method different from the method used in the first

embodiment, (a) being a sectional view and (b) being a



10 the die. The inner shell resin and the outer shel

resin are in contact wth each other at both ends of t he shells,
wherein the inner shell is supported by the outer shell, and the inner
shell is given such a 15 structure that | ows the inner shell to deform
to accommodat e the internal pressurechange of the |iquid

cont ai ner. The inner shell resin material and the outer

shell resin material are selected so that they are not 20 adhesive to each
ot her; theref Qge tHawcontainer with the double wall structure, the
outer and the inner wal I s of which are not adhering to each other, can
be easily formed, baige i¢i Al RIndddIREME, AUy Stinéahell &Nt ai ner
formed using bl ow nolding. The inner shell 25 and the outer shell which
are stuck togaheeoutes ishell dfhahy awnkohitadnere sy o amed eiarttied by
reduci ng the internal pressure of the inner shell, or applying

same time in a single step using the blow molding

5 method.

In the ink container 100 illustrated in
Figure 6, a reference numeral 101 designates %he outer
shell of the ink container, and a reference numeral
102 designates the inner shell of the ink container.

10 The ink container 101 is structured so that the outer
shell 101 and the inner shell 102 are separated by a
space which contains air.

In this embodiment, the plurality of ink
holding spaces are not created by partitioning the

15 internal space of the inner shell 102. Instead, they .
are created by disposing a plurality of ink holding
chambers independently formed of resin material, in
parallel and in contact with the adjacent oneé, and
then fusing the interfaces between the adjacent ones.

20 This means that the structure in which the inner shell
comprises a plurality of the ink holding portions like
the structure described in the first embodiment can be
created by blow molding the plurality of mutually
adhesive ink holding portiomns.

25 In this case, the wall portion (partition
wall) between the adjacent two ink holding portions is

formed as the result of the fusion between the



-19- an external force. Further, in order to separate
t he inner shell and the outer shell, materials which are different in
coefficient of thermal expansion (or thermal 5 contraction) may be

enpl oyed so that they becone aut omatjscal |y separated from each other
after their formation. This nethod can reduce the nunber of
manuf act uri ng steps. Further, the inner shell and the outer
shell 10 may be separated after the ink container formation, by

appl yi ng an exighdhrall RIS Fe thes adjiateeit i) lindeperdddrit Gmi or ned as
the end portion of the inner shell pari son and the end portion of the

outer shell padlddhg portilchsGautirtdfdorkamiantpmait Ml berfsiest her in the
die 15 while the ink container is forned by bl ow nol ding, and

thicker than the other structural walls of the ink

holding portions. 1In other words, also in this

5 embodiment, the partitioning wall, which is parallel

to the thickness direction of the flat configuration,

and partitions the ink holding space of the iﬁner

shell, is thicker than the other structural walls.

The material for the plurality of the ink

10 holding chambers which constitute the inner shell, and
the material for the outer shell, are optionally
selected in any combination as long as the following
conditions are satisfied; they are not adhesive to
each other, and the material for the plurality of the

15, ink holding chambers must be such that the
independently formed ink holding portions become
adhesive to each other.

Each ink holding portion is provided-with an
ink releasing port (ink supply port) 103 as in the

20 first embodiment.

Also, each ink holding portion is provided
with a supporting portion 104, that is, the fused
portion, created by fusing the end portion of each ink
holding portion in such a manner that the internal

25 spaces of the inner shell 102 become sealed. The
supporting portion is disposed on the opposite side

from the ink releasing port 103 across the internal



the thus formed gap between the fused inner shel

outer shell
separated may be used as the air vent. 20 The ink is

preferred to be injected into the iJgkrnal space of the inner shel

t he ink contai ner manuf act ured usi ng one of the above descri bed

met hods,

i nner shell

i nk cont ai ner

-20-
change,

by an anount equivalent to approxinmately 90 % of the

vol une, after the internal space is 25 vacuuned. This is for
dealing with igpacehanges which occur to the environment in which the
S pl aced; this is helpful to prevent the ink from

| eaki ng du@hereddre,ndtihepldesfioralatfiomc e f tEhpeinit el ding

and at nospheric pressure change.

10

15

20

25

portion, which occurs as the ink is consumed, is
controlled by this supporting portion 104, the ink
supply port 103, and the aforementioned thick
partition wall 111 resulting from the fusion of two
ink holding portion walls.

The negative pressure in this embodiment is
generated as the wider structural walls (which also
constitute the structural walls of the inner shell) of
each ink holding portion 110 deform inward, which is
the same as the first embodiment. The edge portion
and the partition wall 111 of the ink holding portion
barely deforms, and instead, functions to regulate the
elastic or plastic deformation of the structural wall.
The edge portion of the inner shell 102 is initially
in contact with the outer shell 101. The structural
wall which mainly deforms is the wall which is
parallel to the surface of Figure 6, that is, the
lateral wall of the flat container.

A reference numeral 105 designates an air
vent through which air is introduced between the inner
shell 102 and outer shell 101 when the volume of the
inner shell 102 decreases due to ink consumption, and
a reference numeral 106 designates an ink releasing
member which constitutes the joint between the ink

container and an ink jet head.

portion and the
portion fromwhich the fused inner shell portion has been

of



Further, by vacuum ng the internal space of the inner shell before

injecting the ink, the external 5 surface of the inner shell is separated
fromthe internal surface of the outer shell so that the inner

shell is not prevented from deform ng as_gRe ink therein is consuned.
In other words, the deformation I's regul ated, dom nantly by the

af orenenti oned support 10 portion. In this enbodi nent,

ei ther of the af orenenti oned bl ow nol di ng net hods i s acceptabl e.

This tine, however, proNesstjng maneflacbutbrgdinetnbd for bhewinrl di ng et hod
will be described in detail with 15 reference to Figures 2 and 3.

Figures 2(a) -c@itainepi of thisoesbodimemhuwatiubendestepbelior the ink
container in this enbodi ment, and Figure 3 is a flow chart depicting

t he i nk cont ai ner nEhofeet Uringaseghematic downing of thenilkgure 2, a
reference nuneral 201 designates a main accunul ator for supplying the
resin nat EPRERINGF ﬂﬂ@ufﬂﬁgﬁr§h9I@PP292Fu§ Aéi fhégt epbedinent,

5 and Figure 8 is a flow chart showing the manufacturing
sequence for the ink container.

In Figure 7, a reference numeral 201
designates a main accumulator for supplying the resin
material for the inner shell; 202, a main extruder for

10 extruding the inner shell resin; 203, an auxiliary
accumulator for supplying the resin material for the
cuter shell; and 204 designates an auxiliary extruder
for extruding the outer shell resin.

Referring to Figure 7, the number of main

18 accumulator 201 is matched with the number of ink
holding portions necessary in the ink container. A
plurality of inner parisons 207a for forming the ink
holding portion are formed by these main accuhulators
201, within the outer parison 207b for forming the

20 outer shell, which is formed by the material supplied
from the auxiliary accumulator 203. 1In this
embodiment, three inner parisons 207a are prepared for
vellow, magenta, and cyan inks for color recording.
They are disposed in parallel in the outer parison

25 207b.

The ink container is manufactured by this

manufacturing apparatus in the following steps.



extruding the inner shell resin; 203, an auxiliary accunul ator for

supplying the resin material for the 25 outer shell; and 204 desi gnates an
auxi liary extruder for extruding the outer shell resin

Referring to Figure 2(a), the inner shell,,_

-21- resin and the outer shell resi'n are supplied by the

respective accunul ators to a die 206 (steps S301 and S302) through a
ring 206, formng a substantially cylindrical parison 207 integrally
conprising the 5 inner;siael | thasinnRer tr‘e%'lna%ﬁixdt %eOl&uecrezsfi@éuf esin
portion (step S303). In this case, the inner resin and the outer
shel | resin marebeupplded qettepist 5321 an@amztzt)hehn\dﬂléx&rlﬂﬂe'w syUppl i ed,

not necessarily entirely in contact wwth each other, or nmay be only

that the plurality of the parisons 207a are formed
within the parison 207b (step S323).

5 Next, the parison 207a and 207b are
sandwiched by a two-piece die arranged so as to
sandwich the end portions of the parisons (stép S324),
whereby the end portions of the inner parisons are
fused, creating portions which will become separate

10 fused portions 104 belonging to the ink holding
portions, one for one, after the completion of the ink
container.

Then, air is injected into each inner parison
from the air nozzles provided one for one, whereby the

15 sealed spaces resulting from the fusion of the end
portion of the inner parison, which is to become the
ink holding chamber, is expanded. As a result,
adjacent inner parisons come in contact with éach
other, gradually fusing at the interface. Then, more

20 air is blown into the parisons to cause the parisons
to conform to the die, forming an ink container in the
final configuration (step S325).

Thereafter, the ink container is separated
from the die (step S326), and the inner shell is

25 separated from the outer shell (step S$327). Then, ink
is injected (step S328), and is sealed after the ink

releasing member is attached (step S329).



10 partially in contact with each other. Wen allow ng the resins to be

in contact wwth each other, the shell mat eri al s nmust be properly
sel ected so that the inner shell resin and the outer shell resin are
prevent ed fromfusing to each other af. their interface, or a 15
chem cal conmpound nust be added to one of "t he materi al s when the
material is supplied to the die, so that the inner and the outer shel
can be separated after nmolding. When it is necessary to use materials

bel onging to the sanme gnQaUPiH0knike ofBba itlent)C whHdlHithe #AG¥IAGEs M €l at ed
the

properties or the configuration o _ I nk container, the inner shel
wal | and the gubekssed ushalg they blowImeldihd HMEBHHYA YddeliHey Wherein

various resin materials are supplied in such a manner that different
mat eri al s ar eabypesecthenphite somt dal kept23nf acvigcodd aatedf the respective
shel | s. Next, referring to Figure 2(b), the parison 207

I s tenporaril gheeedolret, weetht thediian2i0 shell resin and the outer
5 shell resin do not develop directional properties.

The ink container is molded so that the
thicknesses t and T of the inner shell resin énd the
outer shell resin, respectively, before the blow
molding, become smaller than the thicknesses t2 and T2

10 of the inner shell resin and the outer shell resin,
respectively, after the blow molding; according to an
aspect of the present invention, the ink container is
molded so that the relationship in thickness between
the outer shell resin and the inner shell resin

15 satisfies the fpollowing formula, as in the first
embodiment:

T > ¢t
T2 > t2

In the case of the manufacturing method of

20 this embodiment, when the same material is used for
all ink holding chambers, all ink holding chambers are
preferred to be substantially the same in
configuration. However, when the volumetric ratios of
the ink holding chambers are preferred to be

25 different, it is necessary to select a different
material for each ink holding chamber, and further, to

adjust the air blowing conditions such as pressure,



-22- formng the internal configuration, whereby the portions
of the inner shell parison are fused to create a fused portion 211
which will becone the partition walls (step S304). Since the inner

shel | 5 resin and the outer shell resinare not adhesive to each

ot her, they do not adhere to each other éven when the i nner shel
parison is pinched by the internal configuration nolding die 210, with
t he outer shell pari son bei ng between the inner shell parison and the

10 internal cagirhgybali anamhdi A9xdi.e 210. A die (netallic
die) 208 for formng the external structure of the ink container is

pl aced so as to bany epployment FCHOR ) dwhaqlAimp2thisas
shown in Figure 2(c), and then is noved to enclose the 15 parison 207 as
shown in Fi gueabdddjnentt eanS@duce the number of manufacturing
steps and the number of the components, which in turn
5 can improve yield, and also allows the inner shell 102
to be formed in such a manner that the edges and
corners of the inner shell 102 are set in those of the
outer shell 101 in an orderly manner.
In other words, when the ink container is in
10 the initial state, that is, the state immediately
after the ink is injected in the ink container, the
outer shell 101 and the inner shell 102 become similar
in external configuration; therefore, the inner shell
102 snugly fits within the outer shell, holding a
15 predetermined gap between them. As a result, a large
dead space found in the conventional ink container
comprising an outer shell and an ink containing pouch
enclosed therein can be eliminated, increasiné the
amount of the ink holdable per unit volume of the
20 outer shell (ink holding efficiency can be improved}.
Further, the ink holding chambers may be
arranged in a manner other than in parallel, that is,
a manner different from the first embodiment. Figures
9(a) and 9(b) are schematic sections depicting such an
25 arrangement.
Figure 9(a) depicts an arrangement for

holding four different inks, wherein the amount of



During this step, the end portion of the inner shell parison is fused,
and this fused portion constitutes the pinch-off portion 104 which w |
be in connection to the aforenentioned partition walls after the 20
conpl etion of the container. Referring tqg,Fi gures , Wwhen
the external configuration of the i nR ‘Cont ai netH!S SSHEET AS BEEMG a t wo
piece die, it is preferable that the directidn in RBPKAGEBach pilece of
the two-piece dienold is noved to enclose the inner = 25 Snert—part™son is

rendered the ﬁilaekainkhﬁh%he%' aas'tnfrequ%ttqls} Leeae Py t he
I nner shell parison is pi nched for fusion as shown in Figure Z2(c).

- 23- may be IRerda8eliobyl eduddngheneXaabtdlts of &bl icgamgti on of
the ink container may conprise a

magenta, and yellow inks used for color recording to

one third the amount of black ink. Figure 9(b)

5 depicts an arrangement in which the partition walls
form substantially a Y configuration so that the ink
releasing ports can be disposed at equal disténces.

In Figure 9, which is a schematic drawing,
the adjoining walls of adjacent ink holding portions
10 are give a linear configuration, but it is not
necessary for them to be linear as long as the ink
holding chamber wall which deforms first as ink is
released is constituted of the ink holding chamber
wall facing the internal surface of the outer shell.

15 In the case of the structure illustrated in
Figure 9, all partition walls between the adjacent two
ink holding chambers 110 are not parallel to the
thickness direction of the flat configuration} which
is different from the preceding embodiment. In other

20 words, in this embodiment, even the wider wall may
contact the wall of the adjacent ink holding chamber.
Therefore, in order to generate stable negative
pressure, it is preferable that the adjoining walls of
adjacent ink holding chambers are not fused. This can

25 be accomplished by selecting the resin materials for
the ink holding chambers so that a material selected

for one ink holding chamber is not adhesive to the

heet Has Been Replaced

TN




renmovabl e die for form ng the pinched portions from

whi ch the partition

walls is grown. 5 Next, referring to Figure 2(d), an air nozzle
209 is inserted into each space separated by the partition wall form ng
fused portion 211, and air is bl own into the spage.io-ferarthe ink
container into the configuration sho#f~in |gm5esmm§)HA&ﬁ¢=&~ this 10
step, each space separated by the fused portion i nto the

i nk hol ding portions, and the inner shel |l a remai n

k h .Wth , h ke ded,
e Lo e e A RR o BPLRE! SRR R Ak EnaBEE 18 BEganIed,
‘Jixéhgéi\we'fé‘dtﬂ&eﬂ%tégi?%s sgfgetaa. POLL EABSotHbRV AR s t he

, St ar |ng rom e a j e

stretched wal
partition wal

acenci es of the fus

portion

211, formng t | thic t t hgpat o a
éﬁ??%% gsggggbo f|o§?n§§£?h§ag30 gﬁeiggﬁei§°ﬁfgaﬁgiﬁﬁg t he

confi gurati onggQé VesrR¥rs N6f one $hR REBaafigshRumber BboHbe Beepmest ep

walls. At th

S306) .
5

10

15

20

25

The bl ow nol ding conditions such as air
dislodged from those of the adjacent ink holding

chamber, remaining in contact with each other, even
while ink is released; therefore, even after éhe ink
is substantially consumed, the deformation of each ink
holding chamber Ean be controlled. As a result, the
negative pressure can be stabilized.

This embodiment may be applied to the ink
container illustrated in Figure 6 in which all
adjoining porfions between adjacent ink holding
chambers are parallel to the thickness direction of
the flat configuration. In other words, the resin
material for the ink holding chambers may be so
selected that a material selected for one ink holding
chamber is inadhesive to the materials for thé other
ink holding chambers, rendering the ink holding
chambers inadhesive to each other. Also in this case,
the edge portions and the corners of the ink holding
chamber are barely displaced even while ink is
released; therefore, the deformation of the ink
holding chamber éan be regulated.

Figure 10 is a schematic drawing depicting a
modified version of the ink container described in the

second embodiment of the present invention, depicting

TTsﬂwaPhsBﬁm

il

3



pressure or

the volunes of the ink holding 25 portions are equalized as shown in
Figure 1. The bl owi ng conditions may be varied, but in order to
acconplish uniformty in the thickness oé t he

partition wall, they are pref ?

- 24-

duration are adjusted to predeterm ned conditions as that

red to be rendered the

sane

for all the chanbers. It is also preferable that t he space between the
parison and the die i s vacuunmed to cause the parison to

outer shell

conformto thg 3psfifent jnk containeFuktPaEtuyBen hhepdifigt gmperature is
kept W thin a range o% 30 f

err[Cfroma reference tenpérature

whi | e

nol di ng, diffgeepsenhd ¥NewV'ah (B)Ckaesg anBide vieWle TRAKkcagataigners can
be reduced during the

10

15

20

25

this modified version, the air wventing meqhanism is
different from those depicted in Figure 6.

The outer shell 101 and the inner shell 102
are formed of different materials, and the difference
in thermal contraction between the two materiéls, and
the residual stress resulting from the difference, and
the like, are utilized to create a gap 107, that is,
to separate the fused portion 104 of the inner shell
102 from the joint at which the inner shell 102 and
the outer shell are in contact. Further, the outer
shell 101 is provided with a valve 108 which opens
outward to assist in maintaining pressure balance for
the inner shell.

Other Embodiments

In the preceding embodiments, structures

comprising a plurality of ink holding chamberé were

described. However, the ink combination for color

recording is not limited to the combination of yellow, .

magenta, and cyan inks; the structure may comprise
four or more ink holding chambers for holding black
ink or other specific color inks in addition to the
above three color inks (Figure 11). Further, the
structure may be such that inks with the same color
but with different density may be individually held in

their own ink holding chambers.



10 manufacturing; therefore, such a tenperature control I's preferable.
Thereafter, the ink container is separated fromthe external
configuration formng die 203 (step S307). Then, after the external

surface of the inner 15 shell is separated fromthe internal surface of
t he outer shell (step S308), ink isnjected (step S309). Next ,

the ink rel easing nmenber is attached (step S310). As for the nethod
for separating the outward facing surface of the inner shell and the

inward 20 facing surfagge;@f af I; ekl e in
g 3¢e i@ al_%l Bukeibikelde seteh® @g@qﬁ%

which the formable resin naterla S for_the i nner ( e outer
shel | are difber aat iaketol@ing chaadel andnta fadteelifld MBS on (t her nal

contraction), a method which enploys vacuuning, and 25 the like. Referring
to Figure 1(arhambemr.t hHowetrer, ini Bueh apeaiseg ithel Gdimt PuattEdmt a
| ocation ot her than the pinch-off portion, the air inlet opening can
(formed like an ink supply port of the ink holding
5 chamber) of the waste ink holding chamber, at which
external access is permitted, must be provided with a
structure through'which liquid can be introduéed into
the waste ink holding chamber from outside.

As for resin materials for the inner shell in

10 each of the preceding embodiments, polypropylene resin
or polyethylene resin is preferable. As for resin
materials for the outer shell, HIPS (high impact
polystyrene) resin or Noryl (available from GE) resin
is preferable. HIPS resin is noncrystalline,

15 comprising, few crystalline structures. Polypropylene
resin or polyethylene resin are crystalline.

Generally, noncrystalline resin has a smaller
coefficient of thermal contraction, and crystélline
resin has a larger coefficient of thermal contraction.

20 Plastic material such as polystyrene,
polycarbonate, polyvinyl chloride, and the like, may
be listed as noncrystalline materials other than those
listed above. Polyacetal, polyamide, and the like,
may be listed as crystalline material since each of

25 them forms crystalline structure by a certain ratio

when placed in a specific environment.

The crystalline plastic has a glass



- 25- be easily drilled while the inner shell is separated from
the outer shell by vacuum ng; therefore, such a | ocati onal arrangenent
is preferable. The ink is injected after the step for separating the
outward 5 facing surface of the inner shell fromthe inward faci ng
surface of the outer shell, so that as ~4l-described above, the outward
facing surface of the I nner shell and the inward facing outer shell,
whi ch are stuck together, can be satisfactorily separated, 10 and

therefore, the,_def oy rat | be rel jabl trolled due to th
presence of t HE- FRREH PO FPBRSTSturs o LB} nkepReFRERSR A% FEL6R: i ti oni ng

ek hehor Mpheg180hbpRES pRUMRTpACaUEL? A ELaRLLE AT BEgR! on. e
glassy state to rubbery state occurs), and a
relatively distinct melting temperature. On the other

5 hand, noncrystalline plastic has a glass transition
temperature, but no distinct melting point.

The mechanical strength, specific voiume,
specific heat, coefficient of expansion, or the 1like,
of plastic material suddenly changes at the glass

10 transition point or the melding point. This property
of plastic material can be utilized to create such
material combinations that improve the separability of
the inner shell resin from the outer shell resin. For
example, when Noryl resin, which is noncrystalline, is

15 used for the outer shell, and polypropylene resin,
which is crystalline, is used for the inner shell, the
outer shell will be provided with mechanical strength,
and the inner shell will be provided with fleiibility
and a larger coefficient of thermal contraction.

20 A polymer whose molecular structure comprises
only C-C bonds and C-H bonds is called a nonpolar
polymer, whereas a polymer whose molecular structure
comprises a large amount of polar atoms such as O, S,
N or halogen is called polar polymer. Polar polymer

25 displays larger intermolecular cohesive force;
therefore, polar polymer resin displays stronger

bonding force.



When the parison 207 is processed using the bl ow nol di ng met hod

descri bed above, the parison 207 Is kept in a viscous state; therefore,
both the inner shell resin and the outer shell resin do not develop 20
di rectional properties. Th ALnk container is nolded so that

t he thi cknesses t and T of the inner“shell resin and the out er
shell resin, respectively, before the bl ow nol di ng, becone snall er
than the thicknesses t1 and T1 25 of the inner shell resin and the outer

shel | resin, reSpQﬁEbVﬁkMpei‘%gebft ESI%@Y’_ FBkdhNGan?6e0hdeld tho an
aspect of the present invention e ink container is

- 26- noligpdose that sbbarkBliatiicgnslii peksint hiatkreag ;bat ween the
outer shell resin and the inner shell resin
combination of two nonpolar resins, or a combination
of a nonpolar resin and a polar resin, can be used to
5 improve the separability of one resin material from
the other resin material.

In the preceding embodiments, the ouier shell
and the inner shell were described as a shell with
single layer walls. However, these walls may be given

10 a laminar strﬁcture comprising multiple layers of
different materials in order to improve shock
resistance. 1In particular, damage which occurs when
an ink container is transported or installed, or in
the like situations, can be prevented by giving the

15 outer shell the multi-layer wall structure.

As for the material for the inner shell of
the ink container in accordance with the present
invention, polyethylene resin, polypropylene iesin,
and the like, are usable as described above, and their

20 tensile elastic modulus are preferred to be within a
range of 150 - 3000 kgf/cm>.

Next, how to connect the ink container
described in each of the preceding embodiments to an
ink jet recording apparatus will be described. Figure

25 1ll(a) is a schematic perspective view of a recording
head, that is, a recording means, connectable to the

ink container in accordance with the present



satisfies the follow ng formul a: T>t b5 T1 > tl

The enpl oynent of bl ow nol ding can reduce the nunber of manufacturing
steps and the nunber of the conponents, which in turn can inprove
yield, and al so allows the inner shell, 102 to be formed in such a 10
manner that the edges and corners of the% nner shel | 102 are set in
those of the outer shell 101 in an orderly manner. I n
ot her words, when the ink container is in the initial state, that is,

{he state aganelly 1°rikie MRy e Hhgald hddiadk onta ner

102 are 5|n1lar In external

configurati OndeFE%ﬁﬁ‘h@r %het e dtener Tatideckddn betstled] tHd ts within the
outer shell ding a predet erm ned gap between them As a result, a

large 20 deagegbaagnigotiedd Andhenheodivknidomtainek contai ner
conprising an outer shell and an ink containing pouch encl osed therein
can be elimnated, incremafFigurendl(a), a reference numeral 401
5 designates a recording head unit as the recording
means, which integrally comprises the recording heads
for printing black, yellow, cyan, and magenta-colors,
being capable of printing in full color. A reference
numeral 402 designates an ink supply tube through
i0 which ink is introduced into each recording head. One
end of the ink supply tube 402 is provided with a
filter 403 for trapping a bubble or dirt.
Referring to Figure 4(b), the aforementioned
ink container 100 is attached to the recording head
15 unit 401 so that the ink supply tube 402 for each ink
is connected to the correspondent ink releasing
compressible member 106 to enable the ink to be
released. .
After the ink container is attached, the ink
20 within the ink container is introduced into the
recording head side by a recovery means or the like
provided in the unillustrated recording apparatus,
whereby an ink flow path filled with the ink is
established. Thereafter, the ink held in the inner
25 shell of the ink container can be ejected, that is,
consumed, from an ink ejecting portion 404 provided in

the recording head, while the recording head is in



amount of the ink hol dable per unit volunme of the outer shell (ink

hol ding efficiency can be inproved). 25 As descri bed before, the
| ocations of the partition walls (space partitioning walls) 109 are
controlled dom nantly by the configurati of the

-27- ri dge portions of the partifirdn wall forming die 210;
therefore, the configuration of the in holding portion can be
optionally selected so that all the ink holding portions nay be
rendered the gapgponSimlar to each 5 other, or not simlar to each other,
si nply by maki ng the ridge portions straight as described in this

enbodi nent, or curved. L4809y, t AR YAkUYBEN kecb?lifg appa¥RRdst B i nk hol ding

portions can easily set by t he same net hod.
which the ink container in accordance with the present
invention is mounted for recording will be described.

5 Figure 12 is a schematic view of an ink jet recording
apparatus which is compatible with the ink containers
described in the embodiments of the present iﬁvention.

In Figure 12, the head unit 401 and the ink
container 100 are rigidly but removably mounted on the

10 carriage provided on the main assembly side of the ink
jet recording apparatus, with the use of an
unillustrated positioning means.

The forward and backward rotation of an
driving motor 513 is transmitted to a lead screw 504

15 through driving force transmission gears 511 and 509,
rotating the lead screw 504. The lead screw 504 is
provided with a helical groove which engages with an
unillustrated pin provided on the carriage. ﬁith this
arrangement, the carriage is reciprocally moved in the

20 longitudinal direction of the apparatus.

A reference numeral 502 designates a cap for
capping the front surface of each recording head
within the recording head unit. Also, it is used for
restoring the recording head performance, the ink is

25 sucked through the opening of the cap by an
unillustrated sucking means. The cap 502 is moved by

the driving force transmitted through a gear 508 and



10 I n other words, the configuration of the ink hol di ng
portion is optional; therefore, the | ocation of the port through which
the ink is delivered to the recordi ng means becones optional. As a
result, the i nk drawi ng portion of the ink jet head can be 15
optionally | ocated, affording nore latitude in the ink j et head

desi gn. Figure 4 depicts an exanple of the ink cont ai ner
in which the volunetric ratio of each ink hol di ng portion is

di fferenti at ednlel AiKe)OR i%lg EMAb1%A Y ¥over the ejection 'dudifpd e 4, the
partition walls are so arranged that the ink holding portions becone

different in
illustrated

as to extend
the parison i

10

15

20

25

ioft @ath redor@ingl head.s AGAHNtSRRA the caPirggy tdie step

n Figure 2(b), mainly by 25 formng the fused portion 211 so

anillustiatedr elieanigigedlndeatiisvdilspdded dg e ity &l Whi ch

s extruded, instead of form ng the fused
movable in the vertical direction of this drawing.

The configuration of the blade is not limited to the
form depicted in the drawing, and needless to say, any
known cleaning blade is compatible wifh the p;esent
invention.

The apparatus is structured so that an
appropriate opefation among the capping, cleaning, and
performance recovery sucking operations is performed
at a pertinent position by the function of the lead
screw 505 whgn the carriage is at its home position,
it is also needless to say that any structure is
compatible with the present invention as long as the
structure can enable a proper operation to be
performed with known timing.

When the recording head unit is mounfed on
the carriage, the connection pad 452 of the recording
head unit is connected to the connection pad 531 of a
connection plate 530 provided on the carriage, whereby
electrical connection is established. This connection
occurs as the connection pad 530 is rotated about its
axis. Since this electrical connection is established
without using a connector, the recording head is not
subjected to unnecessary force.

As described above, according to the present



- 28- portions 211 in parallel to each other. As for other met hods

for differentiating the ink holding portions in internal vol une,
varying the conditions under which the air is blown into each ink
hol di ng portion can be 5 |isted. —46- Wth the above descri bed
arrangenent, the volumetric ratio anong the ink holding portions can be
mat ched to the usage ratio anong a plurality of comonl y used inks. As

a result, a structure capable 10 of inproving the efficiency with which
the pluralityinvengfion)kanhdngt iconthenerk isopravidedand ti id iderghiean be

easily realized. Figure 5 is a schematic draw ng depicting a
nodi fi ed ver sisémrugftuttee comprising aar outerhahkillst anth aredimdirnent of the
present invention, depicting a
shell containing a plurality of ink holding portions,
wherein the walls of the inner shell in which ink is
5 held are substantially in contact with the outer
shell; therefore, ink holding efficiency relative to
the space occupied by the outer shell.is subsiantially
100 %. Further, the number of ink container
components is reduced; therefore, it is possible to
10 reduce the number of quality control provisions, to
simplify the ink container manufacturing process, and
to easily.meet a practical level of accuracy required
with manufacturing the ink container. As a result, it
is possible to provide an inexpensive ink container
15 manufacturable with a preferable yield.

Since a regulating portion for regulating the
irregular deformation of the inner shell, the negative
pressure for supplying a plurality of differeht inks
is stabilized, and the inner shell delicately deforms

20 to counter the external mechanical force, temperature
fluctuation, and pressure fluctuation; therefore, ink
is smoothly supplied to an ink jet head. In addition,
this pressure is generated without the need for
placing an ink absorbent member capable of generating

25 capillary force or the like, in the ink container;

therefore, the number of inks holdable in the ink

container can be increased.



different ink container

structure, (a) being a sectional view and (b)

being a side view In case of this nodified version, the air

venting nechanismis different fromthose depicted in

20 Figures 1 and 4.

Also in this case, in order to prevent injg_ evaporation, to equalize the

I nternal pressure of the ink container, and to prevent ink |eakage,
I nk container is given the double-wall structure, as showmn 25 in

t he

Figures 1 and 4, conprising two walls which are different in thickness,
so that the inner shel Furadielry the dedovndaierer e duig@dntd heidmt er nal

pressure.

Further, the decpreisent ifieatdonhds maufacturdiedsikip myleow or ned of

-20-

different materials, and the

10

15

20

25

molding; therefore, it is better sealed, and also is
more preferably in terms of the prevention of ink
evaporation and the deterioration of ink which occurs
when stored for a long time, then a conventional ink
container manufactured by fusing or giuing a blurality
of components. Further, there are less manufacturing
restrictions regarding the formation of the plurality
of ink holding portions; therefore, more latitude is
afforded in designing.

While the invention has bgen described with
reference to the structures disclosed herein, it is
not confined to the details set forth and this
application is intended to cover such modifications or
changes as may come within the purposes of the

improvements or the scope of the following claims:



ence in contraction between the two materials, and the
’l’u JJII !I ﬂll Iﬂ' Itlng fromthe 5 difference, and the like, are
ut| 107, that is, to separate the fused portion 104

I nner sheII 102 from the jOIq% at which the jnner shel
102 and the outer shell are in contact. THiS SHEETURASIBEENtihe out er
shell is provided with a 10 valve 108 which op ghto agsist in
mai nt ai ni ng pressure bal ance for the inne thl_. When

the ink is nownglrl Yyssgpahived. 1khe pressure is satisfactorily adjusted

as air enters, or exits from the space between the outer shell and

the 15 inner shelll thnﬂughkthengaﬁnhQ7fouow@wmalﬁif?J pressure
opped or

change, which occurs when the ink container in the like
si tuations, nuemplbésdugekly dealt with; therefore, the valve 108 is
provi ded. Wth the provision of the valve 108, an 20
accidental pressure ineneéseecaQODéaéaetl%adéabtawmﬂmxalitythﬂiefore, t he
rellablllt of .the ink container is further inproved.

adjacent accommodating chambers for accommodating the
ink;

an outer casing for enclosing an outér side
of said inner container;

wherein said inner container and outer casing

10 are of resin materials which are substantially non-

stretched.

2. A container according to Claim 1, wherein
said adjacent accommodating chambers are partitioned
15 by a partition wall which has a thickness larger than

a thickness of non-partition wall.

3. A container according to Claim 1, wherein a
space is provided between said inner container and
20 outer casing, and is in fluid communication with

ambience.

4. A container according to Claim 1 or 2,
wherein the resin material of said inner container and
25 the resin material of said outer casing have different

thermal contraction rates.

heet Has Been Replaced
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E[ﬂr)mllwm'")mﬂiwl iHI!Jcont ai Eia?u:minﬁf i’iit 3r Zghﬁgﬁ]igcadr e ggt ﬂggi glt :‘ P&é;fﬂ__j5
meL he e sUSe (a) b

fro in the first enbodi ment , THS ¢l ANREEN
view and (b) being a _ . _49- _ - SQent ACED Sld?
Vi ew. Al'so in this enbodlnen?, the inner shell.a b the
outer shell of the ink container are fornmed at the sane time in a
single step using the blow nolding 5 nethod. In the ink
contai ner 100 illsstrasegdohPainer FA8E6RdPngatbeECHERNCE BYnBral 101

desi gnates the outer shell of the ink container, and a reference

nuner al 19Retesh gthécBesln haberiabebk shiBhenhak e6Ataingk: is

crystalline resin material, and the resin material of

said outer casing is non-crystalline.

5
6. A container according to Claim 1 or 2,
wherein at least one of the resin materials of the
walls is non-polar.

10 7. An ink container for containing ink,

comprising:
an inner container having a plurality of
adjacent accommodating chambers for accommodating the
ink;

15 an outer casing for enclosing an outer side
of said inner container;

wherein said inner container has corners
correspopding to corners of said outer casing:

20 8. A container according to Claim 7, wherein
said adjacent accommodating chambers are partitioned
by a partition wall which has a thickness larger than
a thickness of non-partition wall.

25 ' 9. A container according to Claim 7, wherein a

space is provided between said inner container and

outer casing, and is in fluid communication with

This Sheet Has Been Replaced
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101 s structured so that the outer shell 101 and
the Lﬁ IM HWZI re separated by a space which contains air.
In t he plurality of ink hol di ng spaces are not
created by partltlonlng the 15 internal _ggace of the inner shell 102.
| nst ead, they " are created by disposing a plurality of ink holding
chanbers I ndependently fornmed of resin material, in parallel and in
contact with the adjacent ones, and t hen fusing the interfaces between
t he adj acent oafiBiend8.This neans that the structure in which the inner
shel | conprises a plurality of the ink holding portions |ike t he
structure described in the first enbodi nent can be created by bl ow
nol ding the plurality of nutually adhesi ve ink holding portions. 25
In this case, the ®all pocontaifparactooding towalbhimb@t veen,t he adj acent
two i nk holding portions is formed as the result of the fusion between
t he wherein configurations of outside of said inner

5 container and inside of said outer casing are

substantially similar to each other.

11. An ink container for containing ink,
comprising:

10 an inner container having a plurality of
adjacent accommodating chambers for accommodating the
ink;

an outer casing for enclosing an outer side
of said inner container;

15 wherein said outer casing has inner cqntainer
supporting portions for limiting deformation of said

inner container.

12, A container according to Claim 11, wherein a
20 space is provided between said inner container and

outer casing, and is in fluid communication with

ambience.
THIS SHEET HAS BEEN

REPLACED

13. A container according to Claim 11, wherein

25 each of said accommodating chambers has a maximum area

side free of said inner container supporting portion.

eet Has Been R laced
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malls of the adjacent two in holding
port ummllailﬁmﬂ mt hi s port I on becones t hi C%ﬁp% 4?,'1;@
structura hol di ng porti ons. Iso in

this 5 enbodi ment, the partltioning waII,1 whi ch |s o the

t hi ckness direction of the flat confi gurati on, and partltrons t he ink
hol di ng space of the inner shell, is thicker than the other structural
wal | s. The material for the plurality of the ink 10 hol ding

chanmbers which copgtit gt eohtzslhageacatﬁhtngart@ ClailD@ 1NBk@¥eir@id or the
outer shell, are optionally selected in any conbi nati on as | ong as the

fol I ow ng sﬁ%d&hha&s cohtalakirsEupdoritheyy Portighsadiesilvedted  each
other, and the material for the plurality of the 15. ink hol ding chanbers

nust be such pppbsklieto each other.

5 15. A container according to Claim 11, 12, 13 or
14, wherein one of said inner container supporting'

portions functions as ink supplying portion.

16. A container according to Claim 15, wherein
10 the ink supply portion is provided with an ink supply

permitting member for preventing ink leakage.

17. A container according to Claim 16, wherein
said ink supply permitting member includes a rubber
15 ﬁlug, a fibrous material, a porous material, a valve

or a filter.

18. A container according to Claim 11, 12, 13 or
14, wherein one of said inner container supporting
"20 portions is a pinch-off portion where a part of said

inner container is nipped by said outer casing.
19. A container according to Claim 18, wherein
said pinch-off portion has a length shorter than a

25 length of a side having the pinch-off portion.

20. A container according to Claim 14, 15 or 18,

THIS SHEET HAS BEEN
REPLACED
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'o[‘ﬁmﬂmmlﬂ II||||{|1| T Eacn Tnic hot fing portion s pros Sﬁ‘*ﬁiﬁi}m@ﬁ‘ﬂ;&““ ! nk
| .
ortion

rel edsi ig port (5 nk supply port) 103 as in the 20 f

Al 'so, each ink holding portion is providgg_ mﬁth

104, that is, the fused portion, created by fusing the end portion of
each ink hol ding portion in such a manner that the internal 25 spaces
of the inner shell 102 becone seal ed. The supporting portion is

di sposed on tae@BRASishedS pdach-of £l poitiba u@kpwv&a@dngtpqr siB@3 across
t he internal 32- space.

Therefore, thepgesedmtbi gaidf inke suppliobdirtdon.

21. A container according to Claims 11, 12, 13
5 and 14, wherein one of said inner container supporting
portions is a partition wall between the adjacent

accommodating chambers.

22. A container according to Claim 21, wherein

10 the partition wall has a thickness larger than a

thickness of non~partition wall.

23. An ink jet cartridge, comprising:
an ink container including an inner container
15 having a plurality of adjacent accommodating chambers
for accommodating the ink;
an outer casing for enclosing an outer side
of said inner container, wherein said inner container
has corners corresponding to corners of said outer
20 casing; and
an ink jet head, connectable with an ink
supply portion of said ink container, for ejecting the

ink.

25 24. A cartridge according to Claim 23, wherein
said ink jet head and ink container are detachably

mountable relative to each other.

IS SHEET HAS BEEN
REPLACED
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portM“l“MJw lﬂg:ﬂm as the ink is consuned, is controlled by this

sup 4, the ink 5 supply port 103, and the aforenentioned
partition wall 111 resulting fromthe fusion of two i nk
holdlng portion walls. The ative pressure in this

enbodi nent is generated as the wi der Structural walls (which also 10
constitute the structural walls of the inner shell) of each ink hol di ng
portion 110 deforminward, which is the sane as the first enbodi nent.

The edge portion 25, amd hg Bkl irblce?a¥dld abbhrdftdded n@gﬂé&gﬁpg portion

barely deforns, and instead, functions to regulate the Ic or
plastic def or mati on of abhankt Hest Gadtridde, whichediit@dayd.ion of the

i nner shell 102 is initially in contact with the outer shell 101. The
structural wal | whiaahifki eoptdeherTinicI udiaghalnl iWierh dontaindiar al | el
to the surface of Figure 6, that is, the 20 lateral wall of the flat

cont ai ner . having a plAredfi¢éyeonde adjacealt heTohemidatdnes chamddrs vent

t hrough which air is introduced between the inner
‘'or accommodating the ink:

an outer casing for enclosing an outer side
of said inner container, wherein said inner cbntainer
has corners corresponding to corners of said outer
casing; and

10 an ink jet head, connectable with an ink

supply portion of said ink container, for ejecting the
ink,

said apparatus further comprises;

a scanningly movable carriage to which said

15 ink jet cartridge is detachably mountable.

26. A manufacturing method for an ink container
including an inner container having a pluralify of
adjacent accommodating chambers for accommodating the

20 ink, and an outer casing for enclosing an outer side
of said inner container, comprising the steps of:
providing a mold for forming the outer
casing, resin material for the outer casing and resin
material for the inner container;
25 forming a parison including a plurality of
cylinders of the resin material for the inner

container in a cylinder of the resin material for the

his Sheet Has Been Replaced ' THIS SHEET HAS BEEN
i




she“ mm Em shell 101 when the vol une of the i nner shell 102
dec IH ll "HHIWHH consunption, and 25 a reference nunmeral 106
desi gnat es- art' i Bk rel easi ng menber which constitutes the joint between
the ink container and an ink jet head.

- 33- Next, a manufacturiTfnethod for the ink

container of this enbodinent w Il be described. Figure 7 is a
schemati ¢ dawni ng of the ink cont ai ner manuf acturing apparatus of this

equence 1 or (L EICAAAG MRS ”s"x“%ec"sar-‘atlf?"%%a e RE9 2 er ence
nureral 200 e USRS A GEHIA 0 eARTagHEP! dhga the resim
injecting air into the plurality of cylinders of the
resin material for the inner container, by which
5 corner portions of the inner container and those of
the outer casing correspond to each other,
separating the outer casing and inner

container from each other.

i0 27. A method according to Claim 26, wherein a
thickness of an adjacent portion of said inner
container forming said spaces is larger than a

thickness of another portion.

15 28. A method according to Claim 26, wherein in
said air injection step, the at least inner container

is expanded substantially without stretching.

29. A method according to Claim 26, wherein the
20 resin material for the inner container and the resin
material for the outer casing have different thermal

contraction rates.

30. A method according to Claim 26, further
25 comprising an ink injection step for injecting ink

after said separating step.

THIS SHEET HAS BEEN
S REPLACED
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ol IR o 7o 767" The™™ “6uter’ shéll ana 564 desi gnates.

an auxi®l i &ry"extr uder for extruding the outer shell resin.

Referring to Figure 7, the nunber of nal 15 accunul ator 201 is matched
wi th the nunber of ink hol di ng portléhs necessary in the ink
container. A plurality of inner parisons 207a for form ng the ink
hol di ng portion are formed by these main accumul ators 201, within the
outer parison 207Bf or af Gaiipd e 1ng0 mithda Fo! lan WHICkdrit digjded by the
mat eri al supplied fromthe auxiliary accumul ator 203. In this

enbodi ment, tEb%@rh%&%b Rie SHeps2@ka are prepared for yeIIomL

magent a, and cyan inks for color recording. They are disposed in
parallel in the outer paepa@ing?an’?QAk container includitig rdn cigitent ner. is
manuf actured by this manuf acturi ng apparatus in the foll ow ng steps.

container having a plurality of adjacent accommodating
5 éhambers for accommodating the ink, and an outer
casing for enclosing an outer side of said inner
container, wherein the inner container has c&iners
corresponding to corners of the outer casing:
reducing a pressure in the spaces, to
10 separate the inner container and the outer casing from
each other; and

supplving the ink into said spaces.

15
20
THIS SHEET HAS BEEN
REPLACED
25

unuiﬁiiitfﬁﬁ‘ i



- 34- First, the inner resin and the outer resin are
supplied (steps S321 and S322), and extruded so that the plurality of
~the parisons 207a are forned wi thin the parison 207b (step S323). 5
Next, the parison 207a and 207b are sandwi ched by a two-piece die
arranged so as to sandwi ch the end ptttions of the parisons (step
S324), wher eby the end portions of the inner parisons are fused,
creating portions which will becone separate 10 fused portions 104

bel ongi ng to KReTRACTOFIPRE pIsdAYdygEns. one for one, after the
|

conpl eti on of e . Then, air is injected
into each inner pariSORjn 'nka@ﬂé%l & "£J10 ] ' f one,
whereby the 15 sealed spg{ces resu "tilng fro%qrﬁzdﬁl{s}?%ﬁﬁgf Oltr}ﬁcehgénecf

an inner container having a plurality of adjacent

accommodating chambers for accommodating the ink; an
5 outer casing for enclosing an outer side of the inner

container; wherein the inner container and outer

casing are of resin materials which afe substéntially

non-stretched.

10
THIS SHEET HAS BEEN
15 REPLACED
20
25
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portion of the inner parison, which is to becone the I nk hol di ng
‘chanber, is expanded. As a result, ° adj acent inner parisons cone in
contact with each other, gradually fusing at the interface. Then, nore
20 air is blown into the parisons to '%%Fe t he parisons to conformto
the die, forming an ink container int final configuration (step

S325) . ) wthe ink container is separated ~ fromthe
die (step S326), Eﬂ&%ﬂﬂiﬁﬁ&l ' Eﬁgﬂﬂﬁﬁe out er shel

(step S327). Then, in E. FH ! 5 seal ed after the
I nk rel easi ng nenber is attached (step S329).
- 35- Al'so in this enbodi nent, when the parison is

processed usi pgstrRack! oy #BEJpRgcIBERRE descri bed

An ink container for containing ink includes
an inner container having a plurality of adjacent
accommodating chambers for accommodating the ink; an

5 outer casing for enclosing an outer side of the inner
container; wherein the inner container and outer
casing are of resin materials which are substantially

non-stretched.

Figure 1

10 )
%
Tooe.
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T
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above, the parison is kept in a viscous state; therefore, both the
‘inner shell resin and the outer 5 $hell resin do not devel op directional
properti es. The ink container is nolded so that the
thicknesses t and T of the inner shell_ryesin and the outer shell resin,
respectively, before the bl ow nol di4g, becone smaller than the

t hi cknesses t2 and T2 10 of the inner shell resin and the outer shel
resin, respectively, after the blow nolding; according to an aspect
of the present invention, the ink container is nol ded so that the
relationship in thickness between ( @He outer shell resin and the inner
shell. resin 15 satisfies the following fornula, as in the first

enbodi ment : T>1t103 106712 OB2106 103 0B the case of the
manuf acturing nethod of 2@d th¥s enbodj nmest, when{the/sane material is used

for all ink hol di , 2k ers
preferred to be subst aRf : % N\ 5 f6®
. ’LL ' X
‘\ 1N ' ¢ "\
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configuration. However, when the volunetric ratios of t he i nk hol di ng
chanmbers are preferred to be 25 different, it is necessary to select a

di fferent material for each ink holding chanber, and further, to

adjust the air blow ng conditions such_as pressure,

- 36- duration, and the I|ike. = The enpl oynent of the bl ow
nol ding of this enbodi nent can reduce the nunber of manufacturing
steps and the nunber of the conponents, which in turn 5 can inprove yield,
and also allows the inner shell 102 to be formed in such a manner that
t he edges and corners of {t@e) i nner shell 102 are set in those of the
outer shell 101 in an ordgr y manner. I n other words, when

the ink container is in

REPLACEMENT SHEET
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10 the initial state, that is, the state imediately after the ink is

injected in the ink container, the  outer shell 101 and the inner shel
102 becone sinlar in external configuration; therefore, the inner

shel | 102 snugly fits within the outer shell, holding a 15
predeterm ned gap between them As a resint, a | ar ge dead space found
I n the conventional ink container conprising an outer shell and an ink
cont ai ni ng pouch encl osed therein can be elimnated, increasing the
amount of the ink hol dable per unit volunme of the 20 outer shell (ink
hol di ng efficiency can be inproved). Further, the ink holding
chanbers may be arranged in a manner other than in parallel, that is,
a manner different fromthp i ETIPOTTTTE ilgg@l 9(a) and 9(b)

@5' .

are schematic sections dep
gl di ng four different inks,

Figure 9(a) depicts an arrh
wherein the anount of

SUPPLY | ~S302
OUTSIDE RESIN
1
EXTRUDE S303
PARISON ol
BOND | -S304

SEPARATION WALL

SANDWICHING }V S305

!

BLOW MOLD | —S306

i

SEPARATION | —S307

PEELING _—S308
l REPLACEMENT SHEET
INK INJECTION  }—S30° 30 MAR 1999

INK EXTRUCT
& MEMBER _—S310
MOUNTING
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- 37- bl ack ink which is nost frequently used for recording nay be
increased by reducing the anmounts of the cyan, magenta, and yell ow i nks
used for color recording to one third the amount of black ink. Figure 9(b)
depicts an arrangenment in which the partition walls formsubstantially a Y
configuration so that the ink releasiﬁéfports can be di sposed at equal

di st ances. In Figure 9, which is a schematic drawi ng, the
adjoining wal |l s of adjacent ink holding portions are give a linear
configuration, but it is not necessary for themto be linear as |ong as
the ink holding chanber wall which defqrns first as ink is released is
constituted of the ink holding chanbdrd lal| facing the internal surface of

t he outer shell
103 106 103 106 103 106
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In the case of the structure illustrated in
‘bet ween the adj acent two
t hi ckness direction of the flat configuration,
I n ot her

precedi ng enbodi nent .

I n order to generate stable negative
adj oining wal I s of
be acconplished by selecting the resin materials for

adj acent

chanbers so that a materi al

adhesive to the

108

—

"

W ..

Figure 9, al

whi ch

words, in this enbodi nent,
wall may contact the wall of the adjdé%ht I nk hol di ng chanber. Therefore,

sel ect ed( &?r
103 106

- 38-
103 106 103 106
1 Y s |

h . ——
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X
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partition walls

I nk hol di ng chanbers 110 are not parallel to the

is different fromthe
even the w der

Is preferable that the
i nk hol di ng chanbers are not fused. This can
t he i nk hol di ng

one ink hol ding chanber is not

100




materials selected for the other ink holding chanbers. In this case, the
-edge portions and the corners of one ink holding chanber do not becone

di sl odged fromthose of the adjacent ink holding chanber, remaining in
contact with each other, even while ink is released; therefore, even after
the ink is substantially consuned, t ielb.tlef or mati on of each ink hol di ng
chanber can be controlled. As a result, the negative pressure can be
stabilized. Thi s enbodi ment may be applied to the ink container
illustrated in Figure 6 in which all adjoining portions between adjacent

i nk hol ding chanbers are parall el tg tBe t hi ckness direction of the flat
configuration. In other words, the rasd material for the ink holding
chanbers may be so selected that a nmaterial selected for one ink holding
chanber is inadhesive to OB mMOB i allOIolO0O6he 01O 1Q@K hol di ng chanbers,
rendering the ink hol dj {

' H 100
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chanbers i nadhesive to each other. Also in this case, the edge portions
and the corners of the ink holding chanber are barely displaced even while
ink is released; therefore, the deformation of the ink holding chanber
can be regul at ed. Figure 10 is a schematic draw ng depicting a
modi fi ed version of the ink container ddscribed in the second enbodi ment
of the present invention, depicting

- 39- a different ink container structure, (a) being a sect i onal
view and (b) being a side view In case of this nodified version, the
air venting nechanismis different fromthose depicted in Figure 6. 5
The outer shell 101 and the inner shell 102 are formed of different
materials, and the difference

<
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N
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in thermal contraction between the two materials, and t he residual
stress resulting fromthe difference, and the like, are utilized to
create a gap 107, that is, 10 to separate the fused portion 104 of the

i nner shel | 102 fromthe joint at which the inner shell 102 and t he
outer shell are in contact. Further, th&-outer shell 101 is provided
with a val ve 108 whi ch opens outward to assist in maintaining pressure
bal ance for 15 the inner shell. O her Enbodi ment s In the
precedi ng enbodi nents, structures conprising a plurality of ink holding
chanmbers were descri bed. However, the ink conbination for color 20
recording is not limted to the conbination of yell ow, magent a, and
cyan inks; the structure nay conprise four or nore ink hol ding chanbers
for hol ding bl ack ink or other specific color inks in addition to the

above three color inks (Fi , —qhe ﬁé structure may be such
: : lg”"sEUFELY' e —yhe 532
that inks with the same c loriNSlDE RESIN L~

i
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but with different density may be individually held in their own ink
hol di ng chanbers. - 40-

It is also possible to set up a conbi nation of an ink hol di ng chanber
and a waste ink hol ding chanber . wever, in such a case, the joint
portion (fornmed like an ink suppl y=jort of the ink holding 5
chanber) of the waste ink holding chanber, at which external access is
permtted, must be provided with a structure through which liquid can
be introduced into the waste ink hol ding chanber from outsi de.

As for resin materials for the inner shell in 10 each of the preceding
enbodi nents, pol ypropyl ene resin or polyethylene resin is preferable.
As for resin materials for the Pefyr shell, H PS (high inpact

1o 110 o)

N (
-

\ E 1O
‘ 110
770
{b)
110 110
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pol ystyrene) resin or Noryl (available fromGE) resin I's preferable.
‘HPS resin is noncrystalline, 15 conprising few crystalline structures.
Pol ypr opyl ene resin or polyethylene resin are crystalline.

Generally, noncrystalline resin has a i 'l er coefficient of therma
contraction, and crystalline resi n=has a larger coefficient of thernmal
contraction. 20 Plastic material such as pol ystyrene,

pol ycar bonat e, polyvinyl chloride, and the |ike, may be listed as
noncrystalline materials other than those | i sted above. Pol yacetal,
pol yam de, and the I|ike, may be |listed as crystalline material since
each of 25 themforns crystalline stgueture by a certain ratio when
pl aced in a specific environnent. The crystalline plastic has

a gl ass I03 106 103 106 -403 106
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transition tenperature (Tg: tenperature at which

nmol ecul e begi ns

Browni sh notion, and transition from gl assy state to rubbery state
occurs), and a relatively distinct nelting tenperature. On the other 5
hand, noncrystalline plastic has a glass transition tenmperature, but no
di stinct nmelting point. ThiL.nechani cal strength, specific

vol une, specific heat, coefficient of expansion, or the liKke, of

pl astic material suddenly changes at the glass 10 transition point or the
mel di ng point. This property of plastic material can be utilized to
create such materi al conbi nations that inprove the separability of

the inner shell resin fromthe outer he}l resin. For exanpl e, when
Noryl resin, which is noncrystalline, \f@/ 15 used for the outer shell, and
pol ypr opyl ene resin, MEDR _is crystalline, is used for the inner shell,
t he out er | Lded with nmechani cal strength, and the

i nner shell wll

{(b)
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and a | arger coefficient of thermal contraction. 20 A pol yner

whose nol ecul ar structure conprises only G- C bonds and C-H bonds is
cal l ed a nonpol ar pol ymer, whereas a pol yner whose nol ecul ar structure
conprises a | arge anount of polar atonms such as 0, S, N or hal ogen is
call ed polar polyner. Polar polyner 25%isplays |arger internolecular
cohesi ve force; therefore, polar polynmer resin displays stronger
bondi ng force. -42-

This property of polynmer resin can be used to i nprove the separability
of resin material; a conbi nati on of two nonpolar resins, or a

conbi nati on of a nonpolar resin and a polar resin, can be used to 5

i nprove the separability of one resin material from

REPLACEMENT SHEET |




the other resin naterial. In the precedi ng enbodi nents, the
outer shel | and the inner shell were described as a Ll with

SI these walls may be given 10 |aphR&iiefNo.
MI Si ng t| ple layers of di fferent mateyd géspokdlo Or der

t() TMPTOvVE SToTK resrstance. 1N pdllICUf al, T]amage WHi T occurs Wien

an Bog I ¢ o ntTRXTOF THEABSTRAGT (Eentigpation of item Tof thedfrst;sheet) the |ike

s i ru at OKhSmk W (1@6)9{*6? Q&ﬂ?m@’mﬂ n\é!uﬁ& ah’?x‘ﬁler 62)'51{&% R}'h?ddjicé}% er

ﬁﬁe ('I@i) fi 015&% fr sﬁ@gf stler

th §
polec Ca’ﬂe%gg%deppo ypr en\gﬁt%gcsalgn (15 %%wfmu*%e éa{r}%c}llfs“gg?%mggal_ly

descrl above and their 20 tensile elastic modul us are preferred to be
W t hin a range of 150 - 3000 kgf/cnierr]. Next, how to
cannect the ink container described in each of the preceding

enbodi ments to an Ink jet recording apparatus will be descri bed.
Figure 25 11(a) is a schenmatic perspective view of a recording

st
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head, that is, a recordi ng neans, connectable to the

&

i nk container in

*accordance mnth the present - 43-
invention. Figure 11(b) is a schematic sectiof RfPLkﬁEMEﬁﬂ'lSi&Eﬁ'he state of
connecti on between the recordi ng head and |t fg—Tmk—Tomntatn

In Figure 11(a), a reference nuneral 401 5 d65|gr@3efpf@2mo d ng head
unit as the recording means, which integrallfy conprises thejrecording
heads for printing black, yellow cyah,” and tregent-a—col-ors, bei ng
capable of printing in full color. A reference nuner al 402 jesi ghat es
an ink supply tube through 10 which ink is inmtTodocedTto—each recordi ng

head. One

403 for trapping a b

Qﬂ:lpf Lll'{)l{;%lﬂl% }Lé??rl&/sé ‘Pﬁeq@&éfy Rfé)é/é dfcgjr V‘é‘é@ozading filter

e or
may be increased by reducing the amounts of the cvan,

magenta, and yellow inks used for color recording to
one third the amount of black ink. Figure 9(b)
depicts an arrangement in which the partition walls
form substantially a Y configuration so that the ink
releasing ports can be disposed at egual disténces.

In Figure 9, which is a schematic drawing,
the adjoining walls of adjacent ink holding portions
are give a linear configuration, but it is not
necessary for them to be linear as long as the ink
holding chamber wall which deforms first as ink is
released is constituted of the ink holding chamber
wall facing the internal surface of the outer shell.

In the case of the structure illustrated in
Figure 9, all partition walls between the adjacent two
ink holding chambers 110 are not parallel to the.
thickness direction of the flat configuration, which
is different from the preceding embodiment. In other
words, in this embodiment, even the wider wall may
contact the wall of the adjacent ink holding chamber.
Therefore, in order to generate stable negative
pressure, it is preferable that the adjoining walls of
adjacent ink holding chambers are not fused. This can

be accomplished by selecting the resin materials for

" the ink holding chambers so that a material selected

for one ink holding chamber is not adhesive to the

C‘G\o'aﬁ\-o ~
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Referring to Figure 4(b), the aforenentioned i nk container 100 is
attached to the recording head 15 unit 401 so that the ink supply tube 402
for each ink is connected to the correspondent ink rel easing
conpressi bl e nenber 106 to enable the ink to be sed.

After the ink container is attached, the ink 20 wtRERACRGES i ner
IS introduced into the recordi ng head_side byqa EAT h r the
i ke provided in the unillustrated-recording agggxéﬁ er eby
an ink flow path filled with the ink is est alyl ijshed’ 2088 ter|, the
ink held in the inner 25 shell of the ink contaiferkcan _be ejectg¢dj that
IS, consuned, froman ink ejecting portion 494 provided In t he
recordi ng head, while the recording head is in

- 44- materials selected for the other ink

-holding chambers. In this case, the edge portions and

the corners of one ink holding chamber do not become
dislodged from those of the adjacent ink holding
chamber, remaining in contact with each other, even
while ink is released; therefore, even after %he ink
is substantially consumed, the deformation of each ink
holding chamber éan be controlled. As a result, the
negative pressure can be stabilized.

This embodiment may be applied to the ink
container illustrated in Figure 6 in which all-
adjoining portions between adjacent ink holding
chambers are parallel to the thickness direction of
the flat configuration. In other woxrds, the resin
material for the ink holding chambers may be so
selected that a material selected for one ink helding
chamber.is inadhesive to the materials for thé other
ink holding chambers, rendering the ink holding
chambers inadhesive to each other. Also in this case,
the edge portions and the corners of the ink holding
chamber are barely displaced even while ink is
released; therefore, the deformation of the ink
holding chamber can be regulated.

Figure 10 is a schematic drawing depicting a
modified version of the ink container described in the

second embodiment of'the present invention, depicting



actlon Lastly, an ink jet recording apparatus in whi ch
ﬁlmm(uﬂﬂ' "m lﬂ[; .accordance with the present i nvention is nounted
e described. 5 Figure 12 is a schematic view of an ink
in

Jet *reorl apparatus which is conpatible wt | Ea et s
described in the enbodi nents of the present inventi nh?ﬂ.AC%lEﬁ? §ffé n
Figure 12, the head unit 401 and the ink contai pef 100 are rigigdly but
renovably nounted on the 10 carriage pr'S@Tded on t hej nlidh ARRSZOODI yi s de of
t he ink jet recording apparatus, with the use of gn uni | | ugt rjat ed
posi tioni ng neans. The forward and backward Totatrtomaf jan
driving notor tted to a | ead screw 5 15 _through dri\ing
force transmwgﬂ;% ké ELAT 188 509, rotating the | ead screw 504. The

lead screw 504 isi_ aprouikdednWitihed Rk E@!lth{x'Qﬂ'Yée Mfid ch engages with an
uni |l lustrated [pl n—provi ded on the carriage. Wth this
mprising:
an inner container having a plurality of
adjacent accommodating chambers for accommodating the
ink;
an outer casing for enclosing an outer side
of said inner container;

wherein said inner container and outer casing

are made of resin materials which are substantially
non-stretched.

2. + A container according to Claim 1, wherein
said adjacent accommodating chambers are partitioned
by a partition wall which has a thlckness larger than

a thickness of non-partition wall.

3. A container according to Claim 1, wherein a

space is provided between said inner container and

ocuter casing, and is capable of being in fluid

communication with ambience.

4. A container according to Claim 1 or 2,
wherein the resin material of said inner container and
the resin material of said outer casing have different

thermal contraction rates.



G'

arrangenen
~di rection

a cap for

t he recordi
head perfo
an uni
force tran
- 45_

each recor
cleaning b
di rection

limted to

mlmﬂ mhh"f ls reci procal | yArr?\é;agrLE the 20 'O”Sizt

front surface of each re OMPE@EW SH:

ing head unit. Also, it is used for eg =

udi nal
desi gnat es

rmance, the ink is 25 sucked through th ' hef cap by

| l ustrated sucking neans. The cap 502 is
smtted through a gear 508 al
the |li ke, being enabled to cover the

di ng head. Adjacent to the cap 502, an

| ade 53 di $pQ3eda5ReAS R it he verti cal
of this draw ng. 5 The conffburatlon é? the blade is not
WhRrein the resin mater1a1 of said inner container is

crystalline resin material, and the resin material of

said outer casing is non-crystalline.

6. A container according to Claim 1 or 2,
wherein at least one of the resin materials of the

walls is non-polar.

7. An ink container for containing ink,

comprising:

an inner container having a plurality of
adjacent accommodating chambers for accommodating the
ink:

‘an- outer casing for enclosing an outer side
of said inner container:;

wherein said inner container has corners

corresponding to corners of said outer casing.

8. A container according to Claim 7, wherein
said adjacent accommodating chambers are partitioned
by a partition wall which has a thickness larger than

a thickness of non-partition wall.

9. A container according to Claim 7, wherein a
space is provided between said inner container and

outer casing, and is in fluid communication with



forn1de i ng, and needl ess to say, any known cl eani ng
bl ade i g“ HHII]“[ mll (!ﬂ t he present I nventi on. The
S

apparat us* I’ s stiruetuse o that an 10 appropriate operation anong the

cappi ng, cleaning, and performance recovery sucking operations is
per f or med at a pertinent position by the fu he | ead
screw 505 when the carriage is at its hopr posiyi RERACEMENT ISHEET 8] SO

ent

on to be
unit is
ng 20

needl ess to say that any structure is I5“Conpa
i nvention as long as the . structure can enab
performed with known tim ng. When
mounted on  ahbRgnearriage, the connection pad

head unit is connected to the connection pad 53 on plate
530 provided on the carriage, whereby el ect ¥
est abl i shed. Thi s connection occurs as the connection pad 530 is

rotated about itsl0. axientlinee tkcsrdiagttocalladanrmeetd on i s established
25 wi thout using a connector, the recording head is not

wherein configurations of outside of said inner

container and inside of said outer casing are

substantially similar to each other.

11. An ink container for containing ink,
comprising:
| an inner container having a plurality of
adjacent accommodating chambers for accommodating the
ink;
an outer casing for enclosing an outer side
of said inner container;
wherein said outer casing has inner container
supporting portions for limiting deformation of said

inner container.

12. A container according to Claim 11, wherein a
space is provided between said inner container and
outer casing, and is in fluid communication with

ambience.

13. A container according to Claim 11, wherein
each of said accommodating chambers has a maximum area

side free of said inner container supporting portion.



ST et L

an ink comtainet i 8 ptovided with a double St § g an
outer shell, and an inner shel |l containing a r hol di ng
portions, wherein the walls of the inner shelll 5 held
are substantially in contact with the ou ir sheljl ;

hol di ng efficiency relative to t he 55 ce occupi shell is
substantial ly 100 % Further, the nunber of i

components is reduced; therefore, it is possible | unber

of quality controk4proyi 86A88inbE accofbiRbl Hb E1S S SR 1

@i l 7
manuf act uri ng process, and y neet a practlcal of accuracy
required said inner contalner supporting portions are located

opposed to each other.

15. A container according to Claim 11, 12, 13 or
14, wherein one of said inner container supporting'

portions functions as ink supplying portion.

16. A container according to Claim 15, wherein
the ink supply portion is provided with an ink supply

rermitting member for preventing ink leakage.

17. - A container according to Claim 16, wherein
said ink supply permitting member includes a rubber
plug, a fibrous material, a porous material, a valve

or a filtef.

18. A container according to Claim 11, 12, 13 or
14, wherein one of said inner container supporting
portions is a pinch-off portion where a part of said

inner container is nipped by said outer casing.

19. A container according to Claim 18} wherein
said pinch-off portion has a length shorter than a

length of a side having the pinch-off portion.



mnth nanufabthrln the ink container. As a result, it I's possible to

e PN 2,5 5 e Sl
i rregul ar déf of nelti on Of the inner shell, the neuaBﬂﬂéCEMENbdﬁ&ﬁu:k for

supplying a plurality of different inks s sfabi ; e i nner
shell delicately defornms 20 to counter t@ﬁ extefn Igny?rﬁp I ﬂorce

t enperature fluctuation, and pressuréefl"uct uatjon ere oreh i nk

is smoothly supplied to an ink jet head. In addifi t.his.4dr essure is
generated wi thout the need for pl acing an in absorbent nenber capabl e
of generating 252@ap| bl abytbonee 8ecbbEihi kEo ¢£‘a HEL g Iyerer )
ng:g;gég, th% £ plncgfofgkporggggblg ﬁgbéiggdrgt4§ sfég“égﬁgigdpan ©

ta said ink supply portion.

21. A container according to Claims 11, 12, 13
and 14, wherein one of said inner container supporting
portions is a partition wall between the adjacent

accommodating chambers.

22. A container according to Claim 21, wherein
the partition wall has é thickness larger than a

thickness of non-partition wall.

23. - An ink jet cartridge, comprising:

an ink container including an inner container
having a piurality of adjacent accommodating chambers
for accommodating the ink:

an outer casing for enclosing an outer side
of said inner container, wherein said inner céntainer
has corners corresponding to corners of said outer
casing; and

an ink jet head, connectable with an ink

supply portion of said ink container, for ejecting the

ink.

24. A cartridge according to Claim 23, wherein
said ink jet head and ink container are detachably

mountable relative to each other.



Further I n accordance with the present invention is
;-manufa ml ﬁ”‘yj |i gm nol di ng; therefore, it is better sealed, and

also is» any in ternms of the prevention of ink 5
evapor ati on and the deterioration of ink whic couULs when stored for
a long time, then a conventional ink cong aﬂmacmmqf gggp]f ed by f usi ng
or gluing a plurality of conponents. Furfh

manuf act uri ng restrictions regardiﬁa3rhe forﬁgt P@ the pIurallty
10 of ink holding portions; therefore, nore |ft A aﬁforded in

desi gni ng. VWil e the invention h been _described with
reference to the structures disclosed hereinjit is not cqgnfined to
the details set forth and this 15 appllcatld Gt over such

modi fications or 25- ®habgfesiel FRSOXGIRT \AnoHLe e qomppdséngof t he
i nprovenents or the scgpeifk j&e 04 O, Ghai ¥ .comprises:

an ink container including an inner container

having a plurality of adjacent accommodating chambers
for accommodating the ink:

an outer casing for enclosing an outer side
of said inner container, wherein said inner contaiger
has cormers corresponding to corners of said outer
casing; and

. an ink jet head, connectable with an ink

supply portion of said ink container, for ejecting the
ink, . .

said apparatuns further comprises;

a scanningly movable carriage to which said -
ink jet cartridge is detachably mountable.

26. A manufacturing method for an ink container
including an inner container having a plurali%y of
adjacent accommodating chambers for accommodating the
ink, and an outer casing for enclosing an outer side
of said inner container, comprising the steps of:

providing a mold for forming the outer
casing, resin material for the outer casing and resin
material for the inner container;

forming a parison including a plurality of
cylinders of the resin material for the inner

container in a cylinder of the resin material for the



- 48- VWHAT | S CLAI MED
12(% “l "Imml“heﬂlm |“{t ai ner for containing ink, coipri si ng; l an
in con at ner visng+=a plurality of adjacent B L @EﬁE@EEﬂﬂgﬁféf L?&e

accommdatl ng the ink; an outer casingjf
03 APR 2000

-y

of said inner container;

-54-

outer casing having a size smaller than.the mold;
nipping the parison by the mold, and
injecting air into the plurality of cylinders of the
resin material for the inner container, by which
corner portions of the inner container and those of
the outer casing correspond to each other:;
separating the outer casing And inner

container from each other.

27. A method according to Claim 26, wherein a
thickness of an adjacent portion of said inner
container'forming said spaces is larger than a

thickness of another portion.

28. A method actording to Claim 26, wherein in
said air injection step, the at least inner container

is expanded substantially without stretching.

29. A method according to Claim 26, wherein the
resin material for the inner container and the resin
material for the outer casing have different thermal

contraction rates.

30. A method according to Claim 26, further
comprising an ink injection step for injecting ink

after said separating step.



mhérein said inner container and outer casing are nmade of resin materials
swhi ch ar on- stret ched. 2. A container according
to d ai rrﬁm“ﬁmlilmll“mmmm adj acent acconmodati ng chanbers are partitioned
by a partftion 'wal"l ®hith has a thickness larger than a thickness of

non-partition wall. "~ 3. A container according to Caiml. wherein a
space is provided between said inner container and outer casing, and is
capabl e of being in fluid communicati om3th anbi ence. 4. A
contai ner according to Caim1l or 2, wherein the resin material of said

i nner contai ner and the resin material of said outer casing have
different therqﬁL qugﬁﬁﬁifégkgf¥éﬁtmethod for an ink container,

comprising the steps of:

preparing an ink container including an inner
container having a plurality of adjacent accommodating
chambers for accommodating the ink, and an outer
casing for enclosing an outer side of said inner
container, wherein the inner containef has c§¥ners
corresponding to corners of the onter casing;

reducing a pressure in the spaces, to
separate the inner container and the outer casing from
each othér; and

éupplying the ink into said spaces.

REPLACEMENT SHEET
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-49- 5. A container according to Caim1l or 2, wherein the resin
material of said inner container is crystalline resin material, and the

resin material of said outer casing is non-crystalline. 6. A
container according to Claiml or 2, wherein at |east one of the resin
materials of the walls is non-polar. 56 7. An ink container for
containing ink, conprising: an i nner container having a

plurality of adjacent accommopdati ng cAbstibsets f or accommodating the ink;

An ink container (100) for containing ink inchudes an inner container (102) having
a plurality of adjacent accothodating chambers for accommodating the ink; an outer
casing (101) for enclosing an outer side of the inner container; wherein the inner container
(102) and outer casing (101) are made of resin materials which are substantially non
stretched.

Figure 1

REPLACEMENT SHEET

03 APR 2000




an outer casing for enclosing an outer side of said inner container;
wherein said inner contai ner has corners corresponding to corners of said

out er casi ng. 8. A container according to Claim?7, wherein said
adj acent accommodati ng chanbers are partitioned by a partition wall which
has a thickness larger than a thickness of non-partition wall. 9.

A contai ner according to Caim?7, wherein a space is provided between said
i nner contai ner and outer-casing, and is in fluid communication with
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anbi ence. 10. A container according to Caim7 or 9, wherein
configurations of outside of said inner container and inside of said outer
casing are substantially simlar to each other. 11. An ink
contai ner for containing ink, conprising: an inner container
having a plurality of adj acte@tgaccommdati ng chanmbers for acconmodati ng
the ink; an outer' €asing for enclosing an outer side of said
i nner cont ai ner; wherein said outer casing has inner container
supporting portions for H[jn tapg d2 rmati on of said inner container.
12. A container accordingfto |[arm I1, wherein a space is provided between
sai d i nner container and 202
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outer casing, and is in fluid conmunication wth anbience.
each of said acconmmopdati ng

side free of said inner container supporting
14. A contai ner
sai d inner container supporting portions
15. A container according to
14, wherein one of said inner container supporting

contai ner according to Claim1ll, wherein
chanbers has a maxi mum ar ea
portion. -51-
according to Claim11l, wherein
are | ocated opposed to each other.
Claima11l, 12, 13 or
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portions functions as ink supplying portion. 16. A contai ner
according to Claim 15, wherein the ink supply portion is provided with an
ink supply permtting menber for preventing ink | eakage. 17. A
contai ner according to Claim16, wherein said ink supply permtting nenber
I ncludes a rubber plug, a fibrous material, a porous material, a valve or
a filter. 18. A container according to daim1l1l, 12, 13 or 14,
wherein one of said inner container supporting portions is a pinch-off

portion where a part of said inner Cﬁﬁt iner is nipped by said outer
casi ng. 19. A container accord gFto Claim 18, wherein said

pi nch-of f portion has a | q@gh Rj'erterlotj'nalbé I q%hlag_a si de having the

pi nch-of f portion.
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-52- - 20. A container according to Claim18, wherein said pinch-off
portion is provided at a side opposed to said ink supply portion. 21.
A contai ner according to Clainms 11, 12, 13 and 14, wherein one of said

i nner contai ner supporting portions is a partition wall between the

adj acent accommodat i ng chanbers. 22. A container according to
Claim 21, wherein the partition wall has a thickness |arger than a

t hi ckness of non-partition wall. 23. An ink jet cartridge,
conpri si ng: an ink contmruw(chluding an inner container
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having a plurality of adjacent accomnmodati ng chanbers for accommodati ng

t he i nk; an outer casing for enclosing an outer side of said
i nner container, wherein said inner container has corners correspondi ng
to corners of said outer casi ng; and an ink jet head,
connectable with an ink supply portion of said ink container, for
ejecting the I nk. 24. A cartridge according to Caim 23, wherein
said ink jet head and i nk contai ner are detachably nount able relative to
each ot her. - 53-
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25. An ink jet recording apparatus conprising: an ink jet

cartridge, which conprises; an i nk container including an inner
container having a plurality of adjacent accommodati ng chanbers for
accommodati ng t he ink; an outer casing for enclosing an outer side
of said inner container, wherein said inner container has corners
corresponding to corners of said outer casing; and an ink jet
head, connectable with an ink supply portion of said ink container, for

ej ecting the ink, sai d apparatus further conprises; a
scanni ngly anabIe carriage to which said ink jet cartridge is detachably
nount abl e. 26. A manufact met hod for an ink container

i ncludi ng an i nner container havi ngya
chanbers for accommodating the i nlN\g
outer side of said inner container, d
providing a nold for formng the outer

lity of adjacent acconmodati ng
outer casing for enclosing an
sing the steps of:
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casing, resin material for the outer casing and resin material for the
formng a parison including a plurality of

i nner

cont ai ner;

cylinders of the resin material for the inner

the resin materi al

for the

container in a cylinder of

outer casing having a size smaller than the nold;
parison by the nold, and
resin material for the inner container, by which

t he

the i nner contai ner and those of

ot her; separating the outer casing and inner

ot her.
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27. A nethod according to Caim26, wherein a thickness of an adjacent
portion of said inner container formng said spaces is larger than a

t hi ckness of anot her portion. 28. A method according to C ai m 26,
wherein in said air injection step, the at |east inner container is
expanded substantially w thout stretching. 29. A nethod according to

Claim 26, wherein the resin material for the inner container and the resin
material for the outer casing have different thermal contraction rates.

30. A nethod according to Caim26, further conprising an ink injection
step for injecting ink after said separating step.
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- 55- 31. A manufacturing nethod for an ink container, conprising the
steps of: preparing an ink container including an inner container
having a plurality of adjacent acconmpdati ng chanbers for accommobdati ng
the ink, and an outer casing for enclosing an outer side of said inner
contai ner, wherein the inner container has corners corresponding to
corners of the outer casing; reduci ng a pressure in the spaces,
to separate the inner container and the outer casing from each other; and
supplying the ink into said spaces.
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