Description

FLEXI BLE CONTAI NER

Technical Field
[ 0001]

The present invention relates to a flexible
contai ner used to transport and store granules and the
like. In particular, it relates to a flexible container
that includes an inside bag that can be deaerated to
enabl e stable vertical stacking of two or three

cont ai ners.

Background Art
[ 0002]

These days, flexible containers are used to
transport and store several substances of any kind or
shape, such as liquid and granul es including resin
pel l ets, chem cal products, inorganic substances,
mnerals, grain and feed, in a wide variety of industries.
The fl exi ble container basically includes a cylindrical
body, a top surface and a bottom surface sewed to the
upper edge and the | ower edge of the body, respectively,
and a hanging belt attached to the body. The body has an
i nput part in a mddle region of the top surface and, as

required, a discharge part in a mddle region of the



bottom surface, and the input part and the discharge part
are capabl e of being seal ed.
[ 0003]

Depending on how it is used, the flexible container
is classified as a running contai ner supposed to be
repeatedly used for a long tine or a cloth container
supposed to be filled and used only once or supposed to
be used for one year. The running container includes
base fabric of a polyester-based fiber and | ayers of an
elastic material such as soft vinyl chloride, EVA
pol yur et hane, and rubber | am nated on both front and back
surfaces of the base fabric. The cloth container is
mainly formed fromcloth fabric of a polyol efin-based
resin fiber and may or may not include an inside bag
dependi ng on the substance with which the cloth container
is filled.

[ 0004]

For exanple, when the flexible container is filled
with granules, in particular if the flexible container is
a cloth container, the flexible container has a double
structure in which an external bag forned fromthe cloth
fabric accommopdates an inside bag formed fromone or nore
| ayers of plastic filmsuch as a polyolefin filmor a
gas-barrier material film in order to prevent spillage
of the granul es through the nesh or seans of the cloth

fabric or in order to prevent contami nation of the



content by foreign matter fromthe outside and contact of
the content with steam or gas.
[ 0005]

However, when the flexible container is filled with
granules, air is trapped with the granul es dependi ng on
the size, shape and the |like of the granules, and this
| eads to a reduced actual bulk density of the content in
the flexible container. In particular, imediately after
the filling, little load is applied from above on the
flexible container, so that the bulk density markedly
tends to be | ower than the designed bul k density. As
time goes after the filling, the height of the filling
gradual ly I owers. The height of the filling can | ower

even by a dozen or so centineters in several hours, and

the filling volune of the content can al so decrease
(problemin terns of filling efficiency). Wen the input
port of the inside bag is sealed after filling of the

flexible container, air remains trapped in the container.
I f such flexible containers are stacked in layers on top
of those laid flat, the flexible containers in the upper

| ayers are tilted and very unstable. As a result, the
flexible containers stacked in the upper |ayers cannot be
brought into intimte contact with adjacent ones. This
poses a problemthat the storage space is wasted or a
probl em of safety that there is a risk of falling of

flexi ble containers stacked in the upper layers and thus



the flexible containers have to be laid flat (problemin
terns of filling shape).
[ 0006]

To solve the probl ens descri bed above, a techni que
has been suggested as described in Patent Literature 1
The technique is to achieve deaeration by check val ves
provided for a plurality of through-holes fornmed in an
inside bag of a flexible container. However, this
t echni que has a problemthat since each through-hole is
provided with a check valve, ventilation through the
valve is significantly inhibited, and the nunber of
t hrough- hol es with check val ves that can be provided is

limted fromthe viewpoint of mechanical strength.

Citation List

Patent Literature

[ 0007]

Patent Literature 1

Japanese Patent Laid-Qpen No. 2001-199498

Summary of Invention
Techni cal Probl em
[ 0008]
In view of the circunstances descri bed above, an
obj ect of the present invention is to provide a stably
stackabl e fl exi bl e container that solves the problens in

terms of the filling efficiency and filling shape in



order to address the problens of safety and | oss of
storage space that arise due to a decrease in the anount
of the matter filling the flexible container or unstable

stacki ng of flexible containers.

Sol ution to Problem
[ 0009]

To achi eve the object described above, the present
i nvention provides a flexible container conprising an
i nside bag that is made of at |east one |ayer of plastic
filmand has a deaerati on nechanism and an air perneable
external bag that includes a body, a top surface and a
bottom surface and accommobdates the inside bag.

[0010]

The deaeration nmechanismis not particularly limted
as long as it may be of any type having a nechani sm or
structure capabl e of deaerating the air remaining in the
i nside bag without omi ssion of matter for filling or
contanmination with foreign matter fromthe outside
t hrough the inside bag after the flexible container
according to the present invention is filled with the
matter for filling. The deaeration nechanismis
preferably a group of a plurality of deaeration holes
penetrating the inside bag fromthe inner side to the
outer side, for exanple. The holes can be sinply forned

in the plastic filmof the inside bag on the production



line at | ow cost since assenbly of any other conponents
i s not needed.
[ 0011]

When a plurality of deaeration holes is used as the
deaerati on nmechani sm the holes can be forned in at | east
a region of the inside bag. The expression "at |east a
regi on" does not nmean only a partial region of the inside
bag but includes the neaning of the entire region of the
i nside bag. Wien the plurality of deaeration holes is
formed in the region, the holes can be forned and
arranged in a certain continuous or intermttent regular
pattern in the circunferential direction of the inside
bag or in the direction perpendicular to the
circunferential direction. The pattern can be arranged
in an upper edge region of the body of the external bag
or in an outer peripheral region of the top surface in

the circunferential direction.

Advant ageous Effects of Invention
[ 0012]

Since the flexible container according to the
present invention has a double structure that includes an
i nside bag provided with a deaeration mechani sm and an
ai r-perneabl e external bag, the air remaining in the
i nside bag can be effectively deaerated while the
rigidity required for hanging or transportation of the

matter for filling is secured.



Brief Description of Draw ngs

[0013]
[ Figure

1] Figure 1 is a perspective view show ng an

outer shape of a flexible container according to an

enbodi nent of the present invention.
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2A] Figure 2A is a schematic diagram showi ng an

of a pattern of a plurality of deaeration hol es.

2B] Figure 2B is an enlarged view of the part
in Figure 2A

3A] Figure 3A is a schematic di agram show ng
exanple of the pattern of a plurality of

on hol es.

3B] Figure 3B is a schematic di agram show ng
exanpl e of the pattern of a plurality of

on hol es.

3C] Figure 3Cis a schematic diagram show ng
exanpl e of the pattern of a plurality of

on hol es.

4A] Figure 4A is a schematic diagram show ng
exanple of the pattern of a plurality of

on hol es;

4B] Figure 4B is a schematic di agram show ng
exanple of the pattern of a plurality of

on hol es.



[Figure 4C] Figure 4C is a schematic di agram show ng
anot her exanple of the pattern of a plurality of

deaer ati on hol es.

[Figure 5] Figure 5 is a perspective view show ng an
outer shape of a flexible container according to anot her

enbodi nent of the present invention.

Descri ption of Enbodi nents
[ 0014]

Next, an enbodi ment of the present invention will be
described in detail with reference to the acconpanyi ng
drawings. Figure 1 is a perspective view of an exanpl e
of a flexible container according to an enbodi ment of the
present invention. Figure 2(a) is a schematic diagram
showi ng an arrangenent of deaeration holes in an inside
bag of the flexible container shown in Figure 1, and
Figure 2(B) is an enlarged view of the part in the box in
Figure 2(a). In Figures 2, the inside bag fol ded al ong
the direction perpendicular to the circunferenti al
direction thereof (the direction corresponds to the
direction froman input part to a discharge part and
typically agrees with the up-and-down direction of the
flexible container) is schematically shown as a rectangle.
[ 0015]

As shown in Figure 1, the flexible container 1
according to this enbodi nent includes an inside bag 20

that is formed froma |ayer of plastic filmand is



provided with a deaeration nechani smand an external bag
10 that accommodates the inside bag 20.
[0016]

(1) Inside bag 20

The inside bag 20 is formed from at | east one |ayer
of plastic film Specifically, the plastic filmmy be
made of a polyolefin resin, an ethylene vinyl acetate
copol yner, nylon, polyvinyl alcohol or polystyrene, for
exanple. These materials can be appropriately used al one
or in conbination. The present invention is not limted
to these materials, as far as the deaeration mechani sm
can be provided within the range of the thickness of the
plastic filmdescribed |ater.

[0017]

Speci fic exanples of the polyolefin resin include
pol yet hyl ene and pol ypropyl ene, for exanple. Wen the
pol yet hyl ene is used, |ow density pol yethyl ene (LDPE)

i near | ow density pol yethyl ene (LLDPE), high density
pol yet hyl ene (HDPE) or netal |l ocene pol yet hyl ene, which
have a density of 0.900 to 0.960, for exanple. These
pol yol efin resins can be used al one or in conbination as
a raw material .

[0018]

The raw material of the plastic filmmay further
contain another resin (nodifier) such as thernopl astic
olefin elastonmer (TPO . TPO contains pol ypropyl ene as a

hard segnent and at | east one of sone kinds of elastoner
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(rubber) such as el astoner containing pol yethyl ene,

el astonmer contai ning ethylene and a small anount of diene,
et hyl ene- propyl ene-di en rubber (EPDM, ethylene-propylene
rubber (EPR) or styrene-based el astonmer as a soft segnent
and is made by, for exanple, sinply nmechanically m xing
and blending the materials. The soft segment may be
partially cross-linked by addition of an organic peroxide,
or graft-nodified wth an unsaturated hydroxy nononmer or
an unsaturated carboxylic acid derivative. These various
ki nds of thernoplastic elastoner can be used al one, or

two or nore of these various kinds of thernoplastic

el astoner can be used in conbination.

[ 0019]

The content of TPO is preferably 0 to 40% by wei ght,
provided that the content of the whole of the inside bag
20 is 100% by weight. This is because the physical
strength of the inside bag 20 is poor if the content of
TPO i s higher than 40% by wei ght.

[ 0020]

In addition to the resins descri bed above, the raw
material of the plastic filmmy contain other resins or
additives as required. For example, in order to nodify
the film an additive such as a weathering agent, an
antistatic agent or an antioxidant can be added as far as
the own properties of the plastic filmare not affected
by the additive as required.

[ 0021]
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The raw material prepared as descri bed above is put
into a heated cylinder froma hopper of an inflation
nol di ng machine. The raw nmaterial is then conpletely
nolten and fed by a screw while being m xed and passes
t hrough an annular die. Air is then blown into the raw
material, and the raw material is extruded froma lip
part of the die so as to be a cylindrical shape. The
resulting product is then cooled in an air ring, lifted
by pinch rolls and shaped into continuous pol yet hyl ene
raw fabric in the shape of a collapsed cylinder (a
cylindrical film. The blowratio of the air blowing is
an inportant factor that determ nes the bal ance of
orientation of the film and is preferably set at 1.0 to
3.0.

[ 0022]

As an alternative to the nmethod of shaping the film
into a cylinder, a filmmy be forned in advance in the
wel | - known T-di e nol di ng nmet hod, cal ender nol di ng net hod
or draw ng nethod, for exanple, and the filmmay then be
shaped into a cylinder by heat-sealing both the
| ongi tudinal or lateral edges of the filmto each other.
[ 0023]

The thickness of the resulting |ayer of plastic film
can be set within a range from30 to 200 um preferably

from30 to 170 um or nore preferably from 30 to 150 pm

As described later, when MP holes are adopted as a

plurality of deaeration holes, if the thickness is
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greater than the range descri bed above, a m cro-
perforation apparatus can hardly cut perforations, and if
the thickness is snaller than the range, a crease or
fracture can occur in the plastic film
[ 0024]

(Deaer ati on Mechani sm

A group of a plurality of deaeration holes 29,
29, ... that penetrate the inside bag 20 fromthe inner
side to the outer side to serve as a deaeration nechani sm
is formed in the cylindrical plastic filmformng the
i nside bag 20. Such a group of deaeration holes is
provi ded because they can be sinply forned in the plastic
filmof the inside bag on the production line at |ow cost
since assenbly of any other conponents is not needed.
The group of a plurality of deaeration groups 29, 29,
is arranged in a band-like array 25 that has a
predeterm ned wi dth and extends in the direction
perpendi cul ar to the circunferential direction of the
plastic film(the direction typically agrees with the up-
and-down direction of the flexible container 1 according
to the present invention). Each deaeration hole 29 is
adapted to all ow spontaneous deaeration of the air
remai ning in the inside bag 20 or deaeration of the air
under pressure as the internal pressure of the inside bag
20 rises after the flexible container 1 according to the
present invention is filled with matter for filling (not

shown), and to prevent om ssion of the matter for filling
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fromthe inside bag 20 or contam nation by foreign matter
from the outside.
[ 0025]

An average hol e di aneter of the deaeration holes 29
can be set at 0.1 mmor greater. Although the maxi num
val ue of the hole dianeter of the deaeration hole 29
depends on the kind of the matter for filling of the
flexible container 1 according to the present invention,
if the matter for filling is lunps, the maxi mum val ue of
t he average hol e dianmeter can be set at 10 mm
[ 0026]

General |l y speaki ng, when the flexible container 1
according to the present inventionis filled with
granules, a plurality of fine holes (referred to sinply
as MP holes, hereinafter) is preferably forned in the
plastic filmof the inside bag 20 by a perforation
techni que using a mcro-perforation apparatus or a |aser
apparatus and used as deaeration holes. The mcro-
perforation apparatus is an apparatus that can formfine
holes in a plastic filmby passing the plastic film
bet ween a rubber roll and a needle roll with many fine
needl es enbedded in the outer circunference thereof while
pressing the needle roll against the rubber roll under a
predeterm ned pressure. |In this case, although the
requi red average hol e dianeter of the MP hol es 29 depends
on the kind or grain size of the granules for filling,

t he average hol e dianeter can be typically set within a
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range fromO0.01 to 0.5 nm preferably a range fromO0. 01
to 0.3 mm or nore preferably a range from0.01 to 0.2 mm
[ 0027]

When the group of deaeration holes is a group of M
hol es, the air perneability of the group of MP holes 29,
29, ... in the array 25 according to the Gurley nethod
can be set to be equal to or |ower than 300 seconds, or
preferably to fall within a range from 30 to 300 seconds.
In order that the air perneability of the group of M
holes 29, 29, ... falls within the range descri bed above,
t he average hol e dianeter of the MP hol es can be
increased with the nunber of MP holes per unit area kept
fixed, or the nunmber of MP holes can be increased with
the average hol e dianeter of the MP hol es kept fixed.

[ 0028]

When the group of deaeration holes is a group of M
hol es, anot her index concerning deaeration, the air
pernmeability rate, can also be used. In this case, the
air perneability rate (ventilation rate) for 20 holes in
any successive sub-regions in the region of the inside
bag 20 can be set to be equal to or higher than 0.33 m/s,
or preferably to fall within a range fromO0.33 to 2 m/s.
To adjust the air perneability rate of the group of MP
holes 29, 29, ... to fall within the range, the average
hol e di aneter of the MP holes 29 can be changed.

[ 0029]



- 15 -

The array 25 of the MP holes 29, 29, ... shown in
Figures 1, 2A and 2B is obtained in the manufacturing
process by successively formng the holes in the
direction of flow of the plastic filmformng the inside
bag 20 (the direction agrees with the direction
perpendi cul ar to the circunferential direction of the
plastic film by the mcro-perforation apparatus. In
this case, since the plastic filmis folded at the center
t hereof when it flows in the manufacturing process, the
m cro-perforation apparatus forns the holes in both the
upper and | ower | ayers of the plastic film at
correspondi ng positions (see Fig. 1).

[ 0030]

The width of the array 25 depends on the w dth of
the fine needl es enbedded in the needle roll of the
m cro-perforation apparatus (not shown). The w dth of
t he enbedded needles is typically set within a range from
20 to 150 nm preferably a range from50 to 150 mm or
nore preferably a range from80 to 100 nm However, the
present invention is not limted to these ranges. Wen a
target value of the anmount ventilated (ventilation rate)
of the MP holes 29, 29, ... in the array 25 is prescribed,
the amount ventilated (ventilation rate) can be brought
closer to the target value by changing the width of the
array 25 with the hole dianeter of or intervals between
the group of MP holes 29, 29, ... kept fixed, or changing

the hol e dianeter of or intervals between the group of MP
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holes 29, 29, ... with the width of the array 25 kept
fixed.
[ 0031]

The interval between adjacent MP holes in the array
25 can be set within a range from5 nmto 15 mm for
exanpl e, taking into consideration the tradeoff between
the strength of the inside bag 10 and the air
pernmeabi ity and the target anmobunt ventil at ed.

[ 0032]

Whet her the plastic fil mpassing through the mcro-
perforation apparatus is folded at the center thereof or
is not folded, the MP holes in the array 25 preferably
have as uniform a shape as possible, in order to
accurately grasp the average hol e di aneter descri bed
above or inprove the precision of prediction of the
target values of the air perneability and the air
pernmeability rate. This also holds true when the
flexible container provided with the inside bag with the
array 25 is practically used. In order to inprove the
shape of the MP hol es, depending on the material or
t hi ckness of the plastic film the pressure with which
the needle roll is pressed can be adjusted, or the
surface hardness of the roll (receiving roll) against
whi ch the needle roll is pressed can be changed by
changi ng the surface nmaterial. For exanple, when the
i nside bag is made of polyethylene and has a thickness of

0.07 pm if the receiving roll is made of urethane and
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has a surface hardness of 70, the pressure with which the
needle roll is pressed is typically set at 3 kgf. Wen
the inside bag is nade of polyethylene and has a

t hi ckness of 0.05 mm the pressure with which the needle
roll is pressed is typically set at 2 kgf. As an
alternative nethod of inproving the shape of the MP hol es,
the surface material of the receiving roll may not be
changed, but a cloth sheet of polyolefin such as

pol yet hyl ene or pol ypropyl ene may be wound around the
receiving roll to reduce the apparent surface hardness.
The adjustnment of the pressure and the change of the
surface material or the wi nding of the cloth sheet around
the receiving roll can be conbi ned as appropri ate.

[ 0033]

When the array 25 of MP holes is provided in a
region of the inside bag 20, the array 25 is not limted
to the inplementation shown in Figures 1, 2A and 2B, but
the MP holes can be continuously or intermttently
arranged in a regular pattern in the circunferenti al
direction of the inside bag 20 or the direction
per pendi cul ar thereto. Figures 3A to 3C and Figures 4A
to 4C show ot her inplenentations of the array 25 of M
hol es.

[ 0034]

Figure 3A shows an array 25 having a predeterm ned

wi dth arranged in the direction perpendicular to the

direction of flow of the plastic film Figure 3B shows an
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array 25 having a predetermined width arranged in a
zigzag pattern in the direction perpendicular to the
direction of flow of the plastic film and Figure 3C
shows an array 25 having a predeterm ned wi dth arranged
in a dashed-line pattern in the direction perpendicul ar
to the direction of flow of the plastic film O these
arrays 25, the array 25 of the arrangenent pattern shown
in Figure 3A or 3Cis preferably provided in an upper
edge region of the body of the external bag 10 or
circunferentially provided in an outer peripheral region
of the top surface. Figure 5 shows a flexible container
that is basically the sane as that according to the
enbodi nent shown in Figure 1 except that the array 25 is
formed as shown in Figure 3.

[ 0035]

Figure 4A shows a continuous array 25 whose w dth
continuously increases or decreases in the direction of
flow of the plastic film and Figure 4B shows a
continuous array 25 having a predetern ned w dth arranged
in a zigzag pattern in the direction of flow of the
plastic film Wen the array 25 of the pattern shown in
Figure 4A is provided on the inside bag 20, the air
pernmeability (air perneability rate) per unit tinme and
per unit area can be higher in a top surface 12 of the
external bag 10 or regions closer to the top surface 12
than in regions closer to a bottomsurface 16. Figure 4C

shows an intermttent array 25 having a predeterni ned
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wi dth arranged in the direction of flow of the plastic
film
[ 0036]

According to the present invention, a wide variety
of regular patterns other than those illustrated in
Figures 3Ato 3C and 4A to 4C can be formed by , for
exanpl e, nodifying the width of the needle roll or the
arrangenent of the needles enbedded in the needle roll or
nodi fying the mcro-perforation apparatus so as to
intermttently hold and perforate the plastic film and
then passing the plastic filmthrough the mcro-
perforation apparatus in the orientation perpendicular to
the direction of flow of the plastic film Furthernore,
a plurality of patterns of MP holes can be repeatedly
fornmed at different circunferential positions at regul ar
i nterval s by displacing the mcro-perforation apparatus
or |laser apparatus in the direction perpendicular to the
direction of flow of the plastic filmin the
manuf act uri ng process and passing the plastic film
t hrough the apparatus again. Simlarly, when
perforations are cut in the plastic filmin the
circunferential direction by the mcro-perforation
apparatus and the like, a plurality of patterns of M
hol es can be repeatedly fornmed at regular intervals in
the direction perpendicular to the circunferenti al
direction of the plastic filmby, for exanple, displacing

t he appar at us.



[ 0037]

The inpl enentation of the plurality of MP holes
(deaeration holes) 29, 29, ... is not limted to the
i mpl enentati ons shown in Figures 1 to 4C in which the
hol es are provided in a region of the inside bag 10, but
the plurality of MP holes can be provided over the entire
surface of the inside bag 10. The air perneability of
the pattern of the MP holes per unit tinme and per unit
area can be higher in the top surface 12 of the external
bag 10 or regions closer to the top surface 12 than in
regions closer to the bottom surface 16.

[ 0038]

According to the present invention, the MP holes
(deaeration holes) 29, 29, ... can be used in conbination
with other through-holes that are provi ded separately
fromthe MP holes fromthe inner side to the outer side
of the inside bag 20 and provided with a valve (which may
be a check val ve).

[ 0039]

(2) External bag 10

The external bag 10 includes a rectangul ar-
cylindrical body 11, hanging belts 30, 30, 30, 30 for
hangi ng the flexible container 1 according to the present
i nvention, which are attached to the body 11 at four
upper corners thereof via sewing parts 31, 31, 31, 31,
the top surface 12 that cl oses the opening at the top of

the body 11, and the bottom surface 16 that closes the
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opening at the bottom of the body 11 (in this
specification, the direction in which each hangi ng belt
30 extends fromthe body 11 is referred to as "upward
direction", and the opposite direction in the open-

t hrough direction of the body 11 is referred to as a
"downward direction"). Wth the external bag 10
according to this enbodi nent, the rectangul ar-cylindrical
body 11, the top surface 12 and the bottom surface 16
have an air perneability. There is an opening in a

m ddl e region of the top surface 11. One open end of the
cylindrical input part 13 is fixed in the opening, and
top lids 14, 14, ... in a radially-cut structure are
attached to the edge of the opening at their respective
base ends. Simlarly, there is an opening in a mddle
region of the bottom surface 16, one open end of the
cylindrical discharge part 17 is fixed in the opening,
and bottomlids 18, 18, ... in a radially-cut structure
are attached to the edge of the opening at their
respective base ends. The top lids 14, 14, ... and the
bottomlids 18, 18, ... are provided with fastening tapes
15 and 19 at the tip ends thereof, respectively. The top
lids 13 are configured to close the opening in the top
surface 12 with the input part 13 trapped therein when
the tape 15 is tightened, and the bottomlids 18 are
configured to close the opening in the bottom surface 16
with the discharge part 17 trapped therein when the tape

19 is tightened. The outer shape of the external bag 10
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is not limted to that according to this enbodi nent, and
t he di scharge part 17 in the mddle region of the bottom
surface 16 bel ow the rectangul ar-cylindrical body 11 may
be om tted.
[ 0040]

The material of the external bag 10 is not
particularly limted, and various materials used for
wel | - known cloth containers and the |ike can be used.
For exanple, yarn fabric produced by a | oom weavi ng warp
and weft of flat yarn nade of a polyolefin resin such as

pol yet hyl ene or pol ypropyl ene i s suitable.

Exanpl e
[ 0041]

Next, the present invention will be described in
nore detail with regard to a preferred exanple of the
flexi bl e container according to the present invention.

[ Fabrication of Inside bag]

A continuous band of MP holes having a width of 100
mm was forned in the inside bag made of pol yet hyl ene and
having a thickness of 0.070 mmin the direction of flow
of the inside bag by the micro-perforation apparatus as
shown in Figures 1, 2A and 2B. The inside bag was
manuf actured in a cylindrical shape by the inflation film
nol di ng apparatus. The cylindrical filmwas passed
t hrough the mcro-perforation apparatus in the state

where the filmwas folded at the center thereof, thereby
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form ng a band-1ike array of MP holes having a w dth of
100 mmin each of the upper and | ower layers of the film
that is, at circunferentially opposite positions in the
inside bag. Wth this arrangenent, the dianmeter of each
MP hole was 0.100 mm and the intervals between adjacent
MP hol es were 6 mm

[ 0042]

[ Fabrication of External bag]

Flat yarn of pol ypropyl ene was fabricated, and yarn
fabric was produced by a | oom weaving warp and weft of
the flat yarn. The cylindrical body and the top input
part were fabricated fromthe yarn fabric and sewed
toget her by a sewi ng machine to produce the cylindrical
external bag. The external bag corresponds to the common
cloth container. The inside bag was acconmodated in the
external bag thus fabricated, thereby fabricating the
fl exi bl e container having an inner/outer double structure.
[ 0043]

The resulting flexible container was filled with
granules. Until the flexible container was filled
hal fway, the granul es sank under their own wei ght and
therefore the trapped air was spontaneously di scharged
through the filling port and the MP holes. As the
flexible container was further filled, the conpression
effect of the weight of the granul es decreased, and air
remai ned trapped with the granules for filling. The

i nput port of the top surface was closed with the top
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lids to prevent contanmination by foreign matter, and then,
final deaeration of the entire flexible container was
perfornmed by applying a pressure from above to the
flexi bl e container, such as stacking another flexible
container on the flexible container. In this way, the
top surface of the flexible container was able to be
flattened. Stable vertical stacking was able to be
achieved in 2 to 3 mnutes, or 5 mnutes at nost.
[ 0044]

As descri bed above, the flexible container according
to the present invention has a double structure that
i ncludes an inside bag that is formed fromat |east one
| ayer of plastic filmand has a deaeration hole as a
deaerati on nechani smand an external bag that has an air
perneabi ity and acconmodates the inside bag, and
t herefore, spontaneous or effective deaeration can be
achi eved, and entry of foreign matter can be prevented.
In particular, the flexible container can be manufactured
continuously or in batches in the existing manufacturing
process for the inside bag and is suitable for mass
production. The finished flexible containers are |ess
likely to vary in shape and have uniformqualities. The
deaeration holes do not significantly affect the physical
properties of the plastic film so that the flexible
container can be treated in the sane way as the conmon
i nsi de bag.

[ 0045]
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The present invention is not limted to the
enbodi nents descri bed above, and various nodifications
can be nade to the constituent el enents w thout departing
fromthe spirit of the present invention. The present
i nvention can al so be applied to a flexible container
integrated with a pallet or a flexible container that has
a pocket capable of accommodating a fork of a forklift.
The present invention is not limted to the application
to the flexible container of the type that is provided

wi t h hangi ng belts and hung from above.

Ref erence Signs Li st

[ 0046]

1,2 flexible container

10 external bag

11 body

12 top surface

13 top surface inner lid
14 top lid

15 fastening tape

16 bottom surface

17 bottom surface inner |id
18 bottomlid

19 fastening tape

20 inside bag

21 cylindrical body

22 top surface of inside bag



23
24
25
26
27
28
29
30
31

i nput part

I nput port

array (of a group of deaeration holes)

bott om surface of
di scharge part

di scharge port
deaeration hole
hangi ng bel t

sewi ng part

i nsi de bag



d ai ns

[Caim1]

A flexible container, conprising:

an inside bag that is made of at |east one |ayer of
plastic filmand has a deaeration mechani sm and

an air-pernmeabl e external bag that includes a body,
a top surface and a bottom surface and acconmodat es t he
i nsi de bag.

[Caim 2]

The fl exi ble container according to claim1l1, wherein
t he deaeration mechanismis a group of a plurality of
deaeration holes provided at least in a region of the
i nsi de bag.

[Aaim 3]

The fl exi ble container according to claim?2, wherein
an average hol e dianeter of the group of deaeration holes
falls within a range fromO0.01 to 10 nm
[ A ai m 4]

The flexible container according to claim2 or 3,
wherein an air perneability of the group of deaeration
hol es according to the Gurley nmethod is equal to or |ower
t han 300 seconds.

[ C ai m5]

The fl exi ble container according to claim2 or 3,

wherein an air perneability rate of the group of

deaeration holes is equal to or higher than 0.33
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m /second for 20 holes in any successive sub-regions in
t he region.
[ O ai m 6]

The flexi bl e container according to any one of
clains 2 to 5, wherein the group of deaeration holes is
formed and arranged in a certain continuous or
intermttent regular pattern in a circunferential
direction of the inside bag or a direction perpendicul ar
to the circunferential direction
[Caim7]

The fl exi ble container according to claim6, wherein
the pattern of the group of deaeration holes is
circunferentially provided in an upper edge region of the
body of the external bag or in an outer peripheral region
of the top surface.

[ O ai m 8]

The fl exi ble container according to claim6, wherein
when the pattern of the group of deaeration holes is
arranged over the entire surface of the inside bag or in
the direction perpendicular to the circunferenti al
direction of the inside bag, an air perneability per unit
time and per unit area of the deaeration holes is higher
in the top surface or a region closer to the top surface
than in a region closer to the bottom surface.

[Caim9]
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The fl exi ble container according to any one of
clains 1 to 8, wherein a material of the plastic filmis
a polyolefin resin.

[Aaim10]

The flexi bl e container according to any one of

clains 1 to 9, wherein a thickness of the plastic film

falls within a range from30 to 200 um



